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Preface

The aim of this pilot study was to explore prevalence of language problems in children with
ADHD, and to further examine what characterizes children in this group. The project was
established in the fall of 2017 when | contacted my main supervisor Siv Kvernmo, a professor
in child and adolescent psychiatry at UiT the Arctic University of Norway. She told me about
the ongoing study done by Judeson Joseph, a child psychiatrist at the university hospital.
This study was examining the influence of Omega-3 fatty acids on ADHD-symptomes. In this
study, the children undergo a series of testing using different screening tools and surveys
under the follow up period. After meeting with both Siv Kvernmo and Judeson Joseph, we
agreed on what tests/surveys to use in order to best explore the characteristics of children
with ADHD and comorbid language problems. | am very thankful for the help provided by
both in this part of the process. Judeson Joseph also needs to be credited for his fantastic
work with the protocol for his study, which | have used in this paper to explain how the data
is collected and how the study is conducted. A note of appreciation also goes out to all the
people at the paediatric research group at the UiT and the University Hospital of North
Norway who have contributed to the original study by Judeson Joseph giving me the
opportunity to write this paper. Finally, | have to state my appreciation of all the help | have
got during this project with statistic advice and guidance in the writing process from my

main supervisor Siv Kvernmo, without whom this paper would not exist.

Bodg, 02.06.19
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Abstract

Introduction: The aim of this study was to examine the prevalence of language problems in a
sample of children with ADHD/ADD and to explore the characteristics of these children

regarding gender, age, mental health, ADHD-symptoms and IQ.

Methods: The data consisted of 46 children with ADHD/ADD. “Sprak 6-16”, a Norwegian
screening tool for language problems was used to measure language function, and scores
below the reference level was defined as a possible language problem. The tests ADHD-
rating scale, Strengths and Difficulties Questionnaire and WISC-IV/WPPSI where used as
explanatory variables, in addition to gender and age. Differences between children with
normal language function and children with a language problem was examined by using
independent t-tests for continuous variables and Chi-square tests for categorical variables. A
stepwise bivariate logistic regression analysis was conducted to examine how the

explanatory variables affected language function.

Results: Prevalence of language problems was 13.04% in the total sample. No gender
difference for language problems was found. More children with language problems was
found in the age group 6-10 compared to the age group 11-16. Age was also a significant
predictor of language problem when adjusting for gender and IQ in the bivariate regression
analysis. The language problem group had significantly lower mean scores on the WISC-1V on
perceptual reasoning, processing speed index and full scale IQ compared to the group with

normal language.

Conclusion: Prevalence of language problems was 13.04%, lower than in several other
studies. Explanatory factors could be differences in study population, definitions of
language problems and screening tools used to assess language problems in the various
studies. Studies on language problems in ADHD is incoherent, and more research is needed

on the subject.
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1 Background

This paper is a pilot study on data collected in the study «ADHD and nutrition: The influence
of omega-3 on ADHD related symptoms». The study is performed by the unit for children
and adolescent psychiatrics and clinical research centre at the University hospital of Tromsg,
Northern Norway. In the main study, the aim is to examine the effect of omega-3 fatty acids
on symptoms related to attention deficit/hyperactivity disorder (ADHD). In the omega-3
fatty acids study, the children is to undergo a series of neuropsychiatric examinations and
tests over the one year follow up(1). Each child has four follow up interviews throughout the
year. The child’s parents and teacher also fill out internet-based forms throughout the year.
The tests used in this pilot study is “Sprak 6-16”, a Norwegian test for language abilities,
“Wechsler Intelligence Scale for Children, WISC” or “Wechsler Preschool and Primary Scale
of intelligence, WPSSI”, both intelligence tests for children, “ADHD-rating scale”, a test that
assesses the severity of ADHD symptoms and what symptoms that are most prominent in
the child and “Strengths and difficulties questionnaire, SDQ” a behaviour screening for
children. The age and sex of the children will also be implemented in the study as

confounding factors.

The aim of this pilot study is to examine language problems in children with ADHD. Language
problems is quite common in children with ADHD, and this study seeks to find the
prevalence of language problems in Norwegian children aged 6 to 16 with an ADHD/ADD
diagnosis. In addition, we want to see whether the prevalence in Norwegian children is
similar to the prevalence in other countries that Norway can be compared to. The study will
also take into account confounding factors like age, gender, IQ and subtype of ADHD to
examine if these factors influence language abilities in children with ADHD. When addressing
hyperkinetic disorder in this paper, the term ADHD will be used, even though some of the

participants have ADD diagnosis.



Hypothesis

This study will try to answer the following postulations:

1. Children with ADHD have a higher prevalence of language problems compared to
children without an ADHD-diagnosis.

2. The prevalence of language problems in Norwegian children with ADHD is not
different from prevalence found in other comparable studies from other countries.

3. IQin children is not significantly different in children with language problems and
ADHD/ADD compared to children with ADHD/ADD only.

4. Subtype of ADHD (Impulsive/hyperactive or inattentive or combined/mixed) has a
confounding role in whether the child with ADHD has a comorbid language problem.

5. Language problems in children with ADHD has a higher prevalence among girls
compared to boys.

6. There is a higher risk of having language problems the higher the age of the child
with ADHD



Hyperkinetic disorder is one of the most frequent psychiatric diagnosis used among children
and adolescents in Norway. A study using the Norwegian Patient Registry and Norwegian
Mother and Child Cohort Study estimated that 5,4% among boys and 2,1% among girls at 12
years of age have got a diagnosis of hyperkinetic disorder(2). In ICD-10 Hyperkinetic disorder
is described as a group of disorders where lack of persistence in activities that require
cognitive involvement, impatience for activities and a tendency to change activities and
symptoms of disorganized and excessive activity is central. Children with hyperkinetic
disorder might also experience recklessness, peer problems, conduct problems specific delay
in language and motor development and low self-esteem(3). The symptoms of ADHD must
be present in two or more settings, lead to a loss of function and must be apparent before
the age of seven(4). These criteria are not very different from the criteria described in DSM-
V defined by The American Psychiatric Association. In DSM-V, 9 symptoms of Inattention and
9 symptoms of Hyperactivity/Impulsivity are listed. In children and adolescents up to 16
years, six symptoms of inattentiveness, hyperactivity/impulsivity or both is needed. For
adolescents and adults, five symptoms are sufficient. As in ICD-10, the symptoms must be
present in two or more settings and have a negative impact on the level of function of the

child or adolescent. In DSM-V, the symptoms must be present before age 12 (4).

The participants in the study have already been diagnosed with hyperkinetic disorder/ ADHD
or ADD after examination according to the national guidelines in Norway. The national
guidelines suggest that developmental history, assessment of symptoms in various
situations, function in several settings, observation, psychiatric interviews, screening tests
and questionnaires are conducted before deciding on a diagnosis. Some studies define
ADHD in children as either predominantly inattentive, hyperactive/impulsive or combined
based on what kind of symptoms which is most prominent in the child. A similar approach

will be used in this study by using scores from the ADHD- rating scale.

Language impairment or language problems is a prevalent problem among children.
According to some sources, the prevalence of developmental language disorders is 5-10%
(5). Language disorder is defined as an impaired comprehension and/or use of spoken or

written word. Language disorders is a complex illness, and may involve several aspects of
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language such as form (grammar, syntax, and morphology), content (vocabulary) or function
(pragmatic use) of language(5).The child may have problems with several of the aspects of
language or just one area, determined by the severity of the illness. Important differential
diagnoses and causes to language disorders are intellectual disability, attention deficit
hyperactivity disorder, learning disabilities, autism/pervasive developmental disorder,
traumatic brain injury, neglect/abuse, hearing loss and many other neurodevelopmental
diseases(5). Because of the high comorbidity of other neurological/neurodevelopmental
diseases when having a language disorder, a challenge in a study like this is to design the
study in a way that excludes every participant who might have a language impairment for
other reasons than ADHD/ADD. Several studies have tried to examine the prevalence of
language problems in children with ADHD. The prevalence of language problems in children
with ADHD vary from 67% to approximately 15 % in the studies used in this article. Several of
the studies have found prevalence of language problems in the ADHD affected children to be
approximately 40-45 %. The studies presented in Table 1 are studies with different study
designs and from several different countries. All studies are from high income countries that
are somewhat comparable to the sample in this data set with children from all over Norway.

All studies cited in this section (6-11) are summarized in table 1.



Table 1 Prevalence of language problems in children with ADHD found in various studies.

Country Authors and title Type of study Prevalence
language
problems

Israel Tirosh, E., & Cohen, A. (1998). Language Deficit Cross sectional 45%

With Attention-Deficit Disorder: A Prevalent study
Comorbidity.
Australia Sciberras E, Mueller KL, Efron D, Bisset M, Case-control 40%
Anderson V, Schilpzand EJ, et al. Language study
problems in children with ADHD: a community-
based study.
Canada Cohen, N., Vallance, D., Barwick, M., Im, N., Cross sectional 42%
Menna, R., Horodezky, N., & Isaacson, L. (2000). study
The Interface between ADHD and Language
Impairment: An Examination of Language,
Achievement, and Cognitive Processing.

Sweden Bruce, B., Thernlund, G. & Nettelbladt, U. ADHD Case-control 67%

and language impairment study

Denmark Jensen CM, Steinhausen HC. Comorbid mental Retrotrospective | 15,4%

disorders in children and adolescents with register study.
attention-deficit/hyperactivity disorder in a large
nationwide study.

Sweden Kadesjg B, Gillberg C. The Comorbidity of ADHD Cohorte 40%

in the General Population of Swedish School-age | (population
Children based)

A recent systematic meta-analytic review on language problems in children with ADHD

where 21 studies was included found that 60 out of 68 separate analyses showed significant

differences in the control groups and the ADHD-groups regarding language measures(12).

Separate analyses were conducted for expressive, receptive and pragmatic language, and

the ADHD group scored significantly lower in every category, and especially low in tests for

expressive language (12). However, this does not correlate with findings in a Norwegian

study where the object was to examine if there was a difference between children with




ADHD, reading disorder, ADHD and a reading disorder and healthy controls in the different
aspects of language(13). In this study, children with ADHD perform poorer than the healthy
control group in every aspect of language, but especially poor in receptive language. This
finding corresponds well with other studies showing that children with ADHD have problems
with receptive language. In fact, one study (14) found that receptive language/
comprehension problems is three times as common than expressive language impairments
in children with ADHD. This corresponds to other studies that also find children with ADHD

to have less impaired function in phonology and expressive language (15, 16).

A longitudinal twin- study at Kings College in London with approximately 7000 twin pairs
examined the association between ADHD-symptoms and reading skills (17). The results from
this study showed that ADHD-symptoms is a significant predictor for reading disability, and
reading disability is also a significant predictor for ADHD. The study also investigated the
correlation between type of ADHD symptoms and its effect on reading disability in children
with ADHD. The result showed that both inattentive and hyperactive/impulsivity symptoms
significantly contribute to predicting reading disability, but the inattentiveness proved to be
a stronger predictor in this particular study. ADHD-symptoms is thought to also affect
language impairments in the same way as it affects reading ability, and this study aims to
assess whether language problems/ impairments is most prominent in children with mainly
inattentive, hyperactive/impulsive or mixed/combined symptoms of ADHD. In a community-
based study in Melbourne Australia, language problems and academic function in children
with ADHD was compared to a control group of children without an ADHD diagnosis (7). In
the group with a mixed/combined type of ADHD, the prevalence of language problems was
47%. In the hyperactive/impulsive group the prevalence of comorbid language problems was
36%, and in the inattentive group the prevalence was 33% (7). The odds ratio for children
with ADHD to have a comorbid language problem was 2,8 with a 95% Cl of 1, 5 to 5, 1 after
adjusting for confounding factors and sociodemographic factors. The same study also
showed that children with ADHD and comorbid language problems have a lower academic
achievement overall compared to children with only ADHD, and they did significantly poorer
in both in reading and math computation as well. This suggests that language and sufficient

language abilities is an important part of the foundation for a child to show academic
4



achievement in school, and raises the question that children with ADHD should be screened
for language problems at an early stage to prevent underachievement later in their school
life as suggested in earlier studies (7, 12). For children with ADHD, as with all children, self-
confidence and perception of one self as competent regarding school activities is important
and affects the child’s academic performance (18). Early follow up of children with ADHD
and language problems by teachers and others might therefore give the child a more
positive school experience and a better basis to prevent further academic

underachievement.

An older study done on language problems in children with ADHD (19) set out to see
whether there was any gender differences in children with ADHD. In this study (19), girls
with ADHD turned out to have a more severe cognitive impairment, particularly in the area
of language function. Gender difference in children with ADHD have been subject to several
other studies as well. According to two separate meta- analyses (20, 21), girls with ADHD
have greater intellectual impairments than boys with ADHD. Gender differences in children
with ADHD and language impairment is not as much studied as overall gender differences in
children with ADHD. In the Australian population based case-control study (7), it was
concluded with no significant difference between the genders regarding language problems
and ADHD. This is in contrast to another population based study (6) where a significantly
higher proportion of girls compared to boys was found in the ADHD and language problem

group than in the group containing children with only ADHD.

In a study on ADHD and comorbid language problems (6) the association between language
function and 1Q was examined. Wechsler full scale 1Q of children in the ADHD and language
problem group is significantly lower than in the control group without language problems,
scoring 104.9, 6.1 SD, and 107.6, 5.7 SD, respectively(6). In the same study, short term
memory was lower in the ADHD and language problem group compared to controls with
ADHD alone. A study examining the structural validity of the WISC-1V for students with ADHD
(22) concludes that the general intelligence factor provides the most reliable information on
intelligence in this group of patients, and therefore only full scale IQ should be evaluated

when interpreting WISC-1V scores in children with ADHD(22). In the current study, one seeks

5



to examine both whether language function in children with ADHD is associated with
gender, and if language function is affected by IQ measures. Another aim of this study is to
examine whether symptoms of ADHD affects language function. As mentioned in the two
meta- analyses previous in this section (20, 21), girls with ADHD are found to have greater
intellectual impairments than boys with ADHD, while boys experience more symptoms of
ADHD. Based on this, one could assume that more girls in this study are found to have a
language problem if language problems are associated with intellectual ability. Likewise, one
can imagine that more boys are found to have a language problem in this study if symptoms

of ADHD have an effect on language function.



2 Methods

2.1 Study design

As noted earlier, the data in this paper is collected from another ongoing study, and the
study design explained in this section is a description of the original study “ADHD and
nutrition: The Influence of omega-3 on ADHD related symptoms”. The study has a
randomized double-blind control design. Participants are children with an ADHD or ADD
diagnosis between 6 to 16 years of age. Children who are currently receiving medicinal
treatment get a one-month medication free quarantine before they can be included in the
study. The children are randomized into two groups. One group are receiving Omega-3
capsules, and the other group are receiving placebo with paraffin capsules. Six capsules will
be taken daily and will be handed out to the families at the time for the study visits. The
remaining capsules have to be brought back after week 26. No medicinal treatment for
ADHD or ADD is given in the 6 month capsule period. To include the participant in the
analyses at least 70% of the capsules must have been taken. Prior to the intervention the
children will undergo testing regarding cognitive function, attention span, reading and
writing skills, blood and urine tests and a physical examination. The blood and urine tests
will be repeated immediately after digestion of the last gel capsule and then after
approximately 52 weeks (12 months follow-ups). The subjects/caregivers and the health
personnel being in contact with the children during the study period will be blinded
regarding to the content of the gel capsules. The patients/care givers and the clinicians will
record adverse effects of the intervention or the placebo. If the participants experience any
adverse effects or have any questions, the parents/ caregivers will have the possibility to
contact a physician at any time during the study. Any contact, and the purpose of it, will be

documented(1)

A statistician not involved in the study, and according to a randomization code drawn up in
advance will assign group allocation. Medical and nevropsychological examinations will be
centred to three main child and adolescents mental health clinics, BUPA Tromsg@, BUPA

Nordlandssykehuset, and BUP Karasjok, Finnmarkssykehuset by using few and well-trained

clinicians(1).



2.2 Criteria for inclusion and exclusion
As this research is a pilot study based on data collected in the project «ADHD and nutrition:

The influence of omega-3 on ADHD related symptoms» at the University hospital of
Northern Norway, the inclusion criteria are made specifically for that study, and not for the
issue subject to this pilot. However, this is not a big concern, as the criteria are fairly suitable

to this study as well.

Inclusion criteria
Children with an ADHD or ADD diagnosis between 6 to 16 years of age can take part in the

study. Children who are currently receiving medicinal treatment get a one-month
medication free quarantine before they can be incorporated in the study. The child cannot
receive medicinal treatment for ADHD or ADD in the six-month intervention period where

the Omega -3 or paraffin capsules are administered.

Exclusion critera
e An|Qscore below 70, illness or suspected illness in the autism spectre, psychosis or

suspected psychosis, suspected or known bipolar disorder or other psychiatric
disease will lead to exclusion.

e Severe somatic illness or pathological blood samples at the inclusion point that needs
medical treatment leads to exclusion.

e |f the child has received medical treatment for ADHD the last month or are currently
on ADHD medication it will lead to exclusion from the study.

e Oral intake of Omega-3 supplements 3 months prior to the study will lead to

exclusion.



2.3 Measures
The tests used in this study is “Sprak 6-16” (Language screening test), Wechsler Intelligence

Scale for Children (WISC) or Wechsler Preschool and Primary Scale of Intelligence (WPPSI),
ADHD-rating scale (ADHD-RS) and Strengths and Difficulties Questionnaire (SDQ). In
addition, the sociodemographic factors age and gender will also be taken into account and

analysed for confounding effect on language problems in children with ADHD.

Language problems in children in this study is examined by using the screening test “Sprak 6-

16", a Norwegian screening test for language impairment(23). This tool is a validated test
commonly used in screening for language impairment, and is published by the Norwegian
state centre for special pedagogics (Statped). The test is developed for children between the
ages 6 and 16, and scaled scores adjusted for the child’s age can be calculated. Norwegian
norms have been established. The screening tool consists of three obligatory part tests:
“Ordspenn”, (translated meaning word- span), “Begreper” (terms/concepts) and
“Setningsminne” (sentence memory/recall). The category “Ordspenn” (word-span) is
considered a good test for phonological memory and the ability to hold and understand the
vocal structure of sentences. The category “Begreper” (terms/concepts) is considered a good
test of the child’s ability to understand the meaning of a word. It is therefore a test of the
semantic aspects of language. The last category, “Setningsminne” (sentence memory/recall)
is a test where the child’s ability to organize and hold information from sentences is tested.
These three test categories combined are used to calculate a total score for language
function (23). In addition, the test has several sub-categories or supplementary tests to
better examine the language function of the child. These tests are called “Fonologisk
bevissthet” (phonological awareness), “Grammatikk” (grammar), “Ordavkoding” (word
decoding) and “Lesehastighet” (reading rate). As noted earlier, these supplementary tests
are used to give a more nuanced picture of the child’s language function, and would give
valuable accessory information in a study like this. Regardless, in this study we have chosen
not to use the supplementary tests as the aim of this study is to examine the prevalence of
language problems in Norwegian children with ADHD. The supplementary tests are not
suitable for all ages, and therefore not all participants will have performed the
supplementary tests, and separate test conducted will be a challenge when interpreting the
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results regarding language function. In this test, only the scaled scores of the three

obligatory test is used as a measure of language problems.

For the part-test “Setningsminne”(sentence recall/memory), 13 sentences of increasing
difficulty are read out loudly to the child. The child then has to repeat the sentence to the
interviewer. After three uncomplete sentences in a row, the test is stopped and a score is
given. For the part- test “Ordspenn” (word-span) 12 tasks are given. The main task in this
test is for the child to repeat the chain of words that the examiner reads out loud. The words
are read in a rate of approximately one word per second. The first four tasks contain three
words in each chain of words. The next four tasks contain four words in each chain of words.
The final four tasks contain five words in each chain of words. One point is given for each
correct chain of words. If a word is left out, added or the order is incorrect, the score for that
word chain is zero. The test stops after three failed chains in a row, or when all of the 12
tasks are completed. The part-test “Begreper” (Terms/concepts) consists of two sub tests.
The first is called “Motsetninger” (opposites/contraries) and contains 13 questions or tasks.
On the first two tasks, the examiner reads a sentence with a blank space where the child is
supposed to find the opposite word of the one used previous in the sentence, for example
“Is the lady small or is she __”. For the next 11 tasks, the examiner reads a word, and the
child has to come up with the opposite word. The words read are increasingly difficult. After
three wrong answers in a row, the test is stopped. The second sub-test in the category
“Begreper” (terms/concepts) is called “Ordkunnskap” (Knowlegde about words). The test
contains four questions. The example given in the test is “What is a hat?” The child then has
to explain the word, and a point is given if the explanation is similar to the correct meaning
of the word. Zero points is given if the answer is obviously wrong, vague or has little or no

meaning. All four tasks are usually conducted.

The scores on the three obligatory tests are then converted into scaled scores adjusted for
the child’s age. The combined total score on the three part-test are then compared to norm
scores based on Norwegian children, and scores under the reference level will be defined as
language problems in this study. Scaled scores in each of the three categories of the

obligatory test range from 1-19. Maximum score is therefore 57, and minimum score is 3.
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Reference level is defined as scores between 21 and 39. A high score indicates a high

language function, while a low score indicates a poor language function (23).

To measure 1Q the children in the study will also perform the Wechsler Intelligence Scale for

Children IV (WISC- IV) or Wechsler Preschool and Primary Scale of Intelligence, (WPPSI -1V).

WISC is a historically known instrument, and has long been considered the gold standard of
intelligence testing (24). The test provides a full scale IQ, which represents the child’s
general intellectual ability. WISC- IV also provides four factor measures, or index scores.
These are Verbal Comprehension Index (VCI), Processing Speed Index (PSI), Working
Memory Index (WMI) and Perceptual reasoning (24). WPPSI is a test of intellectual ability for
children aged 2:6-7:7. The test provide primary index scores on several cognitive areas such
as verbal comprehension, visual spatial ability, fluid reasoning, working memory, and
processing speed (25). The child’s overall ability in these cognitive elements can be
summarized in a full scale IQ-score that can be compared to a normative reference group
(25). A score of 100 is represents the 50t percentile. Reference level for IQ is 1,5 standard
deviations above or below the 50 percentile. Scores between approximately 85 and 115
represents normal IQ-scores. Scores above or below this likewise represents abnormal
scores. The aim of this study is not to thoroughly examine the intelligence profile of the
children with ADHD, but merely to examine whether ADHD and language impairment is
associated with intelligence score, and to compare the 1Q scores between the children with
ADHD and language impairment to the children with ADHD and a normal language function.
Regardless, all five scores of the WISC IV is calculated for every child and incorporated in the

analysis.

ADHD rating scale IV (ADHD-RS- 1V) (a= 0,903), is used in this study to examine to what

degree the child experiences symptoms of ADHD, and what subtype of symptoms which is
most prominent in the child. The test is available in a home version and a school version. The
test takes about 20 minutes, and is to be filled out by the child’s primary caretaker (mother,
father, grandparents or legal guardian). The school version should be filled out by the child’s
teacher(26, 27). ADHD-RS- IV contains 18 items on the different symptoms of ADHD noted in

DSM-IV. For each of the 18 items, a sentence regarding symptoms of ADHD is stated. The
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primary caretaker or the teacher is then supposed to consider how often this symptom
occurs in the child with four different options: never/seldom, sometimes, often or very
often. ADHD-RS then gives a total score of symptoms, and can also give a score of
inattentiveness and a score of hyperactivity/impulsivity. The odd number questions are
guestions on symptoms of inattentiveness as inattention are described in DSM-IV-TR: “fails
to give close attention to details, makes careless mistakes, has difficulties sustaining
attention, often easily distracted by extraneous stimuli, often forgetful in daily activities and
loses things necessary for tasks and activities”(28). The pair number questions are questions
designed to assess symptoms of hyperactivity/impulsivity as described in the DSM-IV-TR:
“leaves seat often in the classroom or in other situations in which remaining seated is
expected, has difficulty playing or engaging in leisure activities quietly, runs about or climbs
excessively and are often “on the go” or driven by a motor” (28). A score of 1,5 standard
deviations above the average is interpreted as a pathological/clinically significant score(26,
27).The aim of this study is to examine whether the children with ADHD and language
impairment have a higher score on the ADHD-RS and to examine if there is a tendency to
more language problems in any of the categories of scores, either the inattentive group, the
hyperactivity/impulsive group or the group with combined symptoms. ADHD-rating scale has
been conducted several times throughout the follow- up year. In this study, only scores
gathered at the first visit will be used. The scores on odd number questions are summarized
to provide a score of inattention. The same is done for even numbered questions, and a
score of hyperactivity/impulsivity for each participant is calculated. A total score in both

categories is also calculated, providing a score of combined symptoms.

Strengths and Difficulties Questionnaire, or SDQ for short, is a brief behaviour screening

guestionnaire for children 3-16 years of age. It is available as a parent and teacher version
for children aged 4-16 (SDQ-P and SDQ-T) and a self-completion version (SDQ-S) for
adolescents aged 11-16. The parent version used in this analysis have an (a=0,583) with all
25 items included. To reach an (a >0.7), ten items needed to be removed. We therefore
chose to use all 25 items to be able to calculate the separate scores. The original
guestionnaire made by Robert Goodman was published in 1997 and the first Norwegian

translation was published in 1999(29). The SDQ consists of 25 items or attributes, and the 25
12



items are divided into 5 different scales. The five scales are emotional symptoms, conduct
problems, hyperactivity/inattention, peer relationship problems and prosocial behaviour.
The scores are summed individually, and a total score is provided by adding up the scores in
the first 4 categories (leaving out the prosocial behaviour category). It is also common to
sum up the scales for emotional symptoms and peer problems into a score for internalizing
problems, and sum up the scores for conduct problems and hyperactivity/inattention into a
score of externalizing problems. Each of the 25 items is answered by scoring the item form

0-2 where 0=not correct, 1= partly correct/somewhat correct and 2= totally correct.

An additional form called “impact supplement” can be answered to assess whether the
parent, teacher or adolescent feels that the child/adolescent have a problem. It also
assesses for how long it has been a problem and in what way it makes an impact on the life
of the adolescent or the family. Five of the questions regarding impact can be summarized
into an impact-score(29), (a=0,631) for impact score in this data. Information about how to

score and interpret the results of the SDQ is available from https://sdqginfo.org/a0.html.

Scores above the 95-percentile is interpreted as very high, scores between the 90 and the
95-percentile is interpreted as high, and a score between the 80 and 90-percentile is
interpreted as borderline. All interpretations are based on a British population(30). A study
set out to examine the psychometric evidence for the Norwegian version of SDQ found that
there are several large population based studies conducted, but that it is not sufficient data
to conclude on a national norm for all ages based on Norwegian children (30). It is discussed
in this article that one of the larger population based studies(31) compared scores of the
SDQ between Norwegian and British children, and found that Norwegian children had lower
scores. In the same article (30) it is mentioned Norwegian studies which have established
lower cut off values based on the fact that the mean scores are lower in Norwegian
children(32, 33). The difference in Norwegian and British scores where only examined in
children aged 7-9 years old. In this study, the maximum age is 16 years and the minimum
age is 6 years, with a mean age of 10, 61. It is therefore uncertain whether the cut off values
should be adjusted to fit with the other Norwegian studies, or if it is best to use the
standardised norm from the original test. Because of the age span in the data in this study,

and the fact that the difference seen in the above mentioned studies might not be
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transferable to all ages, we have chosen to use the standard norm in this study. In this study
scores in each of the five categories Hyperactivity/Inattention, Emotional Symptoms, Peer
Problems, Conduct Problems and Prosocial Behaviour was calculated. In addition, a total
score combining all categories except Prosocial Behaviour was computed. Internalising score
and Externalising score was also calculated combining scores for emotional symptoms and
peer problems and combining scores in hyperactivity/Inattention and conduct problems
respectively. The scores ranged from 0-10 for each score. This gives a maximum score of 20
for each of the internalising and externalising scores, and a maximum total score of 40. An

Impact-score using the five last questions of the SDQ was also calculated for each child.

Other factors such as age and gender may play an important role in ADHD and language
problems. In this paper, the factors age and gender will be evaluated as separate factors
influencing language problems in children with ADHD, as well as synergistic effects with
other comorbid factors such as 1Q and level of ADHD-symptoms. To evaluate the effect of
gender on language problems in children with ADHD, the patients are divided into two
groups, one female group and one male group. Prevalence of language problems in the two
genders is calculated by dichotomizing into two categories and counting the number of

scores below reference level in each of the two groups.

In addition, age is also examined as an individual risk factor for language difficulties in
children with ADHD. To examine the effect of age on language problems in children with
ADHD, the participants are divided into two groups, one containing the participants from 6-
10 years old and the other group containing the participants 11-16 years of age. Prevalence
of language problems is calculated by dichotomizing the variable as described above and
counting the scores below reference level on the screening test for language problems in

each age group. In the regression analysis, age at inclusion point as a scaled variable is used.
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2.4 Sample

In total, 67 patients have been enrolled in the main study at the point where the data was
collected. 65,7% of the patients in the original dataset are boys, 34,3% are girls. The
participants in the original dataset varied in age from 6 to 16, with a total mean age of 10, 61
years. Out of the 67 participants, 46 have completed the three obligatory tests in the
language test and are enrolled in the study. The reminding 21 participants have not gone
through the tests of wave 1 yet but are enrolled in the study. These participants are
therefore excluded from this study. After exclusion the sample consists of 17 girls and 29
boys. This gives a percentage of 37% in the female group and 63% in the male group. After
dividing the participants into two age groups, age group 6-10 years consists of 24
participants, and age group 11-16 years consists of 22 participants. This gives a percentage

of 52% and 48% in the two age groups.

2.5 Statistics

Statistical Package for the Social Sciences version 25 (SPSS 25) is used to conduct the
analyses in this study. Reliability testing for the instruments by calculating Cronbach’s alfa
(a) was conducted for every instrument with available raw-scores. Test for normality,
skewness and kurtosis are done for every scale (Sprak 6-16, Wechsler’s Intelligent Scale,
ADHD-RS and SDQ) to see if the scores are normally distributed. Test for outliers are run for

every scale to examine if there are any extreme values.

To examine for possible differences in explanatory variables between the participants with
and without language problems, independent t-tests were used for continuous variables and
Chi-square tests for categorical variables. When conducting the chi -square test, it was
encountered that the assumptions for the chi-square test was violated by the fact that both
the gender and age categories had >20 % of the cells with expected count less than 5. Due to

this, the Fisher Exact Test was used.

To examine for collinearity between the explanatory variables, a correlation analyses was
conducted as well as collinearity diagnostics in SPSS. A stepwise bivariate logistic regression
analysis with group membership in ADHD and ADHD and language problems as the

dependent variable was conducted. The explanatory variables gender, age, full scale 1Q, total
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score ADHD-RS and total score SDQ and impact score SDQ was added in a stepwise
procedure to examine the contribution of the different factors on the dependent variable. In
step 1, the effect on language problems was adjusted for the sociodemographic factors age
and gender. In step 2, full scale IQ was added to the model and adjusted for the
sociodemographic factors. In step 3, all the variables of ADHD-symptoms (Total score ADHD-
RS, Total score SDQ and Impact score SDQ) was added to the model and adjusted for

sociodemographic factors and Q.

Significance is set at p< .05 for all analyses where significance is given.
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2.6 Ethics

The ethical aspect in this project is of relevance because the original study where data used
in this study is collected is a clinical study involving human beings and the use of biological
materials of human origin. In the project plan of the original study (1), several ethical
aspects are described. The researchers have accounted for these challenges in the design of
the study, and special attention was paid to the handling and management of blood test
gathered in this study. Another debated ethical aspect in the project plan was the possible
implication of a delay in medical treatment for children participating in this study. This is also
accounted for in the project plan, and the design of the study is made in order to prevent as
much delay in medical treatment as possible. All ethical aspects are described in detail in the
project plan (1), and the original study has been approved by the regional committee of
ethics in medicinal research (Regionale komiteer for medisinsk og helsefaglig

forskningsetikk, REK).
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3 Results

3.1 Characteristics of the sample

3.1.1 Normal Distribution
Test of normality was conducted for the dependent variable and all of the explanatory

variables. Figures 1-6 gives a graphic presentation of the normality of the scores on the
dependent variable score on the language screening test and the five explanatory variables
in the multivariate regression analysis. All of these six scores are normally distributed
according to the Shapiro-Wilk-test. The normality tests for each of the explanatory variables
are presented in Table 2. As shown in this table, prosocial behaviour,
hyperactivity/inattention, emotional symptoms, conduct problems, peer problems and
internalizing score from the SDQ have statistical significant scores on the Shapiro Wilk-test
with p <.05. These scores are therefore not normally distributed, and the results from test
executed with these scores is interpreted with caution. The rest of the scores have non-

significant scores with p > .05 and are normally distributed.
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Figure 1 Distribution of scores screening test for language
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Figure 2 Distribution of score total score SDQ
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Figure 4: Distribution of scores impact score SDQ
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Table 2 Test of normality for the explanatory variables ADHD-RS, SDQ and WISC-IV

Variables Shapiro-Wilk test of normality
Statistic df p
ADHD-RS
Inattention .977 46 495
Hyperactivity/Impulsivity 977 46 476
Total score .967 46 212
WISC-IV
Verbal Comprehension .976 36 .624
Perceptual Reasoning 977 36 .636
Working Memory .948 36 .093
Processing Speed .979 36 .708
Full Scale IQ .976 36 .614
sDQ
Prosocial Behaviour .888 43 .001
Hyperactivity/Inattention .937 43 .020
Emotional Symptoms .925 43 .008
Conduct Problems 918 43 .005
Peer Problems .942 43 .032
Externalising Score .960 43 134
Internalizing Score .945 43 .040
Impact Score .960 43 .138
Total Score 981 43 .701
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3.1.2 Correlation/ collinearity
Correlation analysis was run between the dependent variable and all explanatory variables.

The results from this analysis is presented in the table of collinearity (table 3).
Multicollinearity analysis was conducted for the explanatory variables gender, age, full scale
IQ, total score ADHD-RS and SDQ’s total score and impact score using collinearity diagnostics
in SPSS. Tolerance is higher than 0.2 for every score and Variance Inflation Factor (VIF) is
therefore below 5, and no problematic multicollinearity is detected between the predictor
variables. In addition, none of the scores in the multivariate regression analysis had r >0.7 as

shown in the correlation table (table 3), indicating no multicollinearity.

3.1.3 Distribution of dependent and explanatory variables
Difference in mean scores between the ADHD group and the ADHD and language problem

group for scores on WISC-1V, ADHD-RS and SDQ are presented graphically in figures 7-9.
Descriptive statistics for the dependent variable (score on the language screening test) is
shown for the total sample, each of the two genders and each of the two age groups and is
summarized in table 4. For the explanatory variables (WISC-IV, ADHD-RS and SDQ),
descriptive statistics are presented for the total sample and by language problems.

Descriptive statistics for the explanatory variables are summarized in table 5.

Figure 7 Mean score on the WISC-IV test by language problems.
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Figure 8 Mean score on the ADHD-RS by language problems.

ADHD-RS scores in children with ADHD by language

problems
40
35
30
25
20
15
10
5
0
Inattention ADHD-RS Hyperactivity/Impulsivity ADHD- Combined Score ADHD-RS
RS

® ADHD+LP m®mADHD

Figure 9 Mean scores on the SDQ by language problems. .
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Table 4 Language problems for the total sample, by gender and by age groups.

Group N Min. Max M SD p
Total 46 16 41 28.46 6.37

sample

Boys 29 17 41 27.97 6.57 .100
Girls 17 16 37 29.29 6.11

Age 6-10 24 16 39 27.00 7.01 .022
Age 11-16 22 21 41 30.05 5.30

3.2 Prevalence of language problems in children with
ADHD

3.2.1 Total prevalence
Six of the 46 children in the sample had scores below reference level and was categorized as

having a language problem. The total prevalence of language problems was 13.04 % (6/46).

Prevalence is presented graphically in figure 10.

Figure 10 Prevalence of language problems in the total sample.

Total prevalence of language
problems.

= Language problems = Total sample
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3.2.2 Prevalence of language problems by gender.
Four children had scores below the reference level among the boys, compared to two

children among the girls. Prevalence of language problems in the female group was 2/17=
11,8%. Prevalence in of language problems in the male group was 4/29= 13,8 %. No
significant difference in language problems was found between the two groups. Prevalence

of language problems in the two groups is presented graphically in figures 11 and 12.

Figure 11 Prevalence of language problems in the male group Figure 12 Prevalence of language problems
female group.

Boys Girls

= Children with language problems = Total ® Children with ]anguage prob]ems

3.2.3 Prevalence of language problems by age-group.
Six children had scores below the reference level in the age group 6-10, prevalence of

language problems in this group was 6/24= 25%. None of the children in age group 11-16
had scores below reference level. A significant difference in prevalence of language
problems was found between the two age groups. This finding however needs to be
analysed with caution as there are no scores below the reference level in the age group 11-
16, and significance usually is not calculated with less than five participants in one of the
groups. Prevalence of language problems in the two groups is presented graphically in

figure 13 and 14.

24

in the

= Total



Figure 13 Prevalence of language problems in the age group 6- Figure 14 Prevalence of language problems in the age
10 years group 11-16 years

6-10 years Age 11-16

" Language Problem = No language problem = Children with language problems = Total

3.3 Associations between language problems and
the explanatory variables.

3.3.1 1Q

A strong positive correlation was found between all scores on the WISC IV and score on the
language screening test. All scores on the WISC-IV was statistically significantly correlated
with score on the screening test for language problems. All results from the correlation
analysis is shown in the correlation table (table 3). Linear regression analysis was conducted
to further examine the associations between scores on the WISC-1V and language problem.
This analysis found that only full scale IQ was a statistical significant predictor of score on the
screening test for language problems, (R?=.409, F(1, 34)=23.503, p < .001). The regression

equation for predicting language problems from full scale 1Q was y= -4,298+0,344x.

The language problem group had significantly lower mean scores on the WISC-IV on
perceptual reasoning, processing speed index and full scale 1Q. Difference in scores for
verbal comprehension index and working memory index did not reach statistical significance

with (p > .05). Results from the t-test is summarized in table 5.

3.3.2 ADHD-symptoms and SDQ
Correlation between scores on the ADHD-RS and score on the screening test for language

problems was weak, and p-value for the Pearson correlation was non- significant.

Correlation analysis for scores on the SDQ and score on the screening test for language
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problems showed a weak negative correlation between these scores, but the correlation din
not reach significance. Results from the correlation analysis is summarized in the correlation

table (table 3).

No significant difference in mean score between children with ADHD and language problem
and children without a language problem was found for any of the category of ADHD-RS or

SDQ in the t-test. The results from the t-test is summarized in table 5.

3.3.3 Gender differences
Association between gender and language problems in children with ADHD is examined

using a chi-square test. No statistically significant association was found between gender
and language problems in this sample. The results from the chi-square test is summarized in

table 6.

3.3.4 Age differences
Age at inclusion is positively correlated with score on the screening test for language

problems r=0.300, p=.043). As shown in table 4, children in the age group 11-16 have higher
mean scores on the screening test for language problems compared to children in the age
group 6-10. In the chi-square test, a significant association between age and language
problems was found This significance however must be analysed with caution as the number
of children with language problems in the age group 11-16 was zero, and significance usually
is not calculated with such a low number of in one of the groups. Note that the Fisher’s Exact

Test was used in this analysis. The Chi-square test is summarized in table 6.
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Table 6 Chi-square table for age and gender by language problems

Variables ADHD ADHD+ LP P
N % N %
Age group
6-10 18 75 6 25 .022*
11-16 22 100 0 0
Gender
Boys 25 86.2 4 13.8 .100™
Girls 15 88.2 2 11.8

Note: Fisher’s Exact Test is used for both gender and age due to the number of cells with expected
count less than 5.

*p <.05. NS= Not significant
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3.4 Multivariable regression analysis
For the binary logistic regression analysis the aim was to see how the explanatory variables

are able to predict language problems in children with ADHD. In step 1, age was found to be
a significant predictor of language problems when adjusting for gender. Gender was not

found to be a statistical significant predictor of language problems when adjusted for age.

In step 2, full scale IQ was added to the model adjusted for the sociodemographic factors.
Full scale 1Q was found not to be a significant predictor of language problem in this analysis
at 5 % significance level when adjusted for sociodemographic variables. Age was still a

significant predictor when adjusting for gender and full scale 1Q.

In step 3, variables concerning symptoms of ADHD and SDQ (total score ADHD-RS, total
score SDQ and impact score SDQ) was added to the model. None of these variables was a
statistical significant predictor of language problems in children with ADHD in this study.
None of the other variables reached statistical significance in predicting language problems
when adjusting for the variables concerning ADHD symptoms and SDQ.R? for the final model
is suggesting that the predictor variables explains 72,7% of the variance in the dependent
variable.. However, as noted, none of the predictor variables was significant in step 3 of the
analysis, and the R? are therefore not reliable. Scores from the logistic regression analysis is

summarized in Table 7.
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Table 7 Logistic regression analysis examining the relationship between language problems, gender, age, full

scale 1Q, and ADHD symptoms in children with ADHD.

Language problems
Predictors OR 95% ClI
Step 1
Gender 464N .044-4.940
Age 2.214P=023 1.115-4.396
R? .353
Step 2
Gender 193%™ .012-3.119
Age 2.219P=04 1.021-4.822
Full Scale IQ 1.130MNs (p=082) .985-1.295
R? .501
Step 3
Gender .025M .000-12.81
Age 3.925M .611-25.226
Full Scale IQ 1.378M .857-2.215
Total Score ADHD-RS 718N 425-1.214
Impact Score SDQ 1.030™ .304-3.493
Total Score SDQ 1.356M .821-2.239
R? 727

*p <0,05. NS= not significant
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4 Discussion

Prevalence of language problems in this study was 13,04%. The first hypothesis in this paper
postulated that children with ADHD or ADD have a higher prevalence of language problems
compared to children without a hyperkinetic disorder. As noted earlier, the prevalence of
language problems are estimated to be about 5-10%(5) in normal children. Another study
claims that specific developmental language deficits have a prevalence of 3-10% in pre-
schoolers.(34). Odds ratio for language problems in children with ADHD are estimated to be
2,8, and children with ADHD have a threefold risk of having a concurrent language deficit (6,
7). The children in this survey have a diagnosis of either ADD or ADHD, and a prevalence of
13.04% suggests that there is a higher prevalence of language problems in children with ADD
or ADHD compared to children without a similar diagnosis. A prevalence of 13.04%
corresponds well with a threefold increased risk for language problem in this group as
suggested earlier (7) if a prevalence of approximately 5% is assumed in the normal
population. However, if a prevalence of language problems close to the highest prevalence
of 10% is assumed in the normal population, a prevalence of 13,04% does not fit with the
threefold increased risk or odds ratio of 2,8 described above. Expected prevalence in the
ADHD group would then be approximately 30%. An estimation of prevalence of language
impairment in the normal population between these two values would give an estimated
prevalence between 15-30 %. With this in mind, the prevalence of language problems found

in this study is somewhat lower than expected.

The second hypothesis in this study was that the prevalence of language problems in
children with ADD or ADHD in this sample did not differ from the prevalence found in
reliable studies in other countries. As shown in table 1, the prevalence of language problems
found in other studies was approximately 40-45% in several of the studies (6-8, 11). Only the
Danish retrospective register based study had a similar prevalence to what was found in this
study of 15,4 % (10). There can be several reasons to why the prevalence in the current
study differs from other studies. First, the children participating in this study are children
who have got an ADD or ADHD diagnosis and are submitted to join the study by a

psychiatrist or psychologist at the different child and adolescent’s mental health clinics in
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Norway. The aim of the original study from which this data is collected is to examine the
effect of Omega-3 fatty acid supplements on ADHD-symptoms. It is possible that the
children who are submitted to join this research project are children who experience mild to
moderate symptoms of ADHD or ADD, and therefore find that they want to try out Omega-3
fatty acids before use of central stimulant medication. Reasons for this can be a negative
attitude to medicinal treatment with a central stimulant drug. The child may also have
experienced negative side effects from use of central stimulants, and therefore want to
participate in the study. Another aspect is that the psychiatrics or psychologists that submit
children to the study perhaps only submit children with less severe symptoms of ADHD or
ADD because of a feeling of obligation to provide best medical treatment to children who
are most severely affected by their ADHD or ADD. Any of these factors can contribute to a

selection bias of children with only mild to moderate symptoms to the study.

Another explanation to the difference in prevalence of language problems is how a language
problem is defined in the different studies, and how language problems are examined.
Ideally, only studies using the same screening test for language function and with the same
cut of values for language problems should be used to compare prevalence of language
problems between regions or countries. In this study, the screening test “Sprak 6-16” is
used, and language problems is defined as scores below reference level on the three
obligatory tests in the screening tool based on national norm data. In the studies mentioned
in table 1, several different tests have been used to examine for language problems. In the
Australian population-based study (7), language function was measured by using the Clinical
Evaluation of Language Fundamentals, fourth edition, Screening Test (CELF-4 screener), a
screening tool identifying children at risk of having language disorders. The test has a
sensitivity and specificity of 0,88 and a test —retest reliability of r=0,89. Prevalence of
language problems in children with ADHD was 42% in this study, 38% after excluding
children with Autism Spectrum Disorder (ASD). However, the prevalence of language
problems in the control group was 17%, far more than expected based on a prevalence of
language problems of 5-10 % (5). This suggest that the test used in this study might be over
estimating the prevalence of language problems in both groups. In the study from Israel(6),

prevalence of language problems in children with ADHD are estimated to be 45%. In this
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study, it is mentioned that usual standardized approach for language problems are
associated with a high identification rate of false negative. The cut off for language problems
used in the mentioned study is 1 SD below mean score. This is debated in the discussion as a
non-conservative criteria for language problem, and therefore also might over estimates the
prevalence of language problems. Even though these studies might give a high estimate of
the prevalence of comorbid language problems, several other studies have shown similar
prevalence, as shown in table 1. The lowest estimate was found in the Danish register based

retrospective study (10), with a prevalence of 15,4 %.

Based on the discrepancy in the available studies, one can assume that the true prevalence
of language problems in children with ADHD is probably somewhere between the
prevalence presented in table 1. The prevalence found in this study of 13,04 % is therefore
probably under reporting the prevalence of language problems in this group of patients. In
the current study, only scores on three of the sub-tests in the language test was used. These
three categories are described as a good tests for the child’s verbal short time memory, its
ability to organize and withhold information from sentences and the semantic aspect of
language. The three categories not included in this study was grammar, phonological
awareness and two tests scoring the child’s reading ability. The sub category “Grammar”
shows the child’s knowledge about words and how to create correct sentences. The sub
category “phonological awareness” is a test for the child’s ability to discover small segments
of sentences and the two categories “word decoding” and “reading rate” says something
about the child’s reading ability. One can imagine that some of the children who had a score
in the lower reference level on the three obligatory tests in the language screening test
might have had a score below reference level on one of the supplementary tests and
therefore have a language problem that is not addressed in this study. The scores on the
reading ability test are especially important as reading disability is a common comorbid
diagnosis in children with ADHD, with prevalence of approximately 40% in some studies (35,

36).

The language screening test “Sprak 6-16” used in this study is validated, and norm data for

Norwegian children is available. The sensibility and sensitivity of the screening test is not
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stated, and prevalence of language problems found using this test is therefore hard to
compare with other studies where the sensitivity and specificity of the tests is known. The
small sample size is also a factor that might contribute to the low prevalence of language
problems found in this study. Lastly, another factor that possibly can have influenced the
prevalence of language problems in this study is the fact that 50 % of the participants was
receiving Omega- 3 capsules when testing for language function and the other tests. A meta-
analysis published in 2011 concluded with a small, but significant effect of Omega-3-
supplementation on ADHD symptoms(37). ADHD-symptoms measured as high scores in
ADHD-RS and score of hyperactivity/inattention on the SDQ was not associated with
language function in the analysis run in this study, and it is therefore not likely that it will
have influenced the result on the language test significantly. It also needs to be mentioned
that the tests used in this study are conducted very early in the 6 month follow up period
when the children are taking Omega-3 or paraffin capsules. It is therefore not likely that this

has influenced the language function of the participants in any way.

The third question raised in this study was whether the 1Q was different between the
ADHD/ADD group and in the ADHD/ADD and language problem group. The independent t-
test between the language problem and non- language problem group was significant for
scores on perceptual reasoning, processing speed and full scale 1Q. This corresponds with
another study (6) where IQ-measures was statistically significant different for the ADHD and
language problem group compared to the group with only ADHD. The finding was however

addressed as not clinically significant in the mentioned study.

Several studies have found changes in processing speed in children with ADHD similar to the
findings in this study (38, 39). For perceptual reasoning, one study present findings opposite
to the findings in this study, where children with ADHD show normal function of perceptual
reasoning (40). As the linear regression with scores on the WISC-IV as predictors of score on
the screening test for language problems done in this study suggests that only full scale 1Q is
a significant predictor of score on the screening test for language problems, only full scale IQ
will be further discussed. An association between full scale IQ and language problems in

children with ADHD may indicate that language problems is affected by the child’s cognitive
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abilities. A high score for full scale IQ is perhaps associated with a high language function
and less language problems. This correlates with the results from a study on language
problem and ADHD (41) where the language problem group have approximately ten points

less on the score for performance IQ compared to the normal language group.

In addition to full scale 1Q, several studies on children with ADHD have focused on the
relationship between ADHD, language problems and working memory (42-44). In one study
(43), the conclusion was that working memory deficits are not characteristic with ADHD, but
are associated with language impairments. Another study (42) found that children with
ADHD also had deficits in components of working memory regardless of comorbid language
impairment. A meta-analysis on working memory in children with ADHD (44) concluded with
deficits in working memory independent of comorbidity with language disorders or
weaknesses in general intellectual ability. As described earlier, a similar finding was found in
this study with a positive correlating between score on the language screening test and
score for Working Memory. The score for Working Memory was not significantly different in
the independent t- test with children with ADHD and children with ADHD and language
problems as grouping variable, and the linear regression analysis was also not significant.
This is probably due to the small sample size in this study, especially concerning the small

number of participants in the language problem group.

The forth hypothesis postulated was that subtype of ADHD have a confounding role in
language problems in children with ADHD/ADD. Type of ADHD was defined in this study by
calculating scores for hyperactivity/impulsivity, inattention and total score using the ADHD-
RS. Few studies examining the effects of the different subtypes of ADHD on language
problems are conducted. In the Australian population-based study (7) the prevalence of
language problems was highest in the combined group, with a percentage of 47%.
Prevalence was 36% in the hyperactivity/impulsivity group and 33% in the inattention group.
Another study found that symptoms of inattention predicted performance on verbal and
visual spatial central executive functions, but symptoms of hyperactivity/impulsivity did not
predict performance in the same categories in any way(42). A study examining the effect of

hyperactivity and inattention on pragmatic language function found no difference between
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the group with high levels of hyperactivity or in the group with poor attention compared to
controls. There was however a difference in the group with high level of hyperactivity and
poor attention (45). This correlates with the finds from the previous mentioned study that
language function more frequently affected in children with a combined type of ADHD. The
current study found no significant correlation between scores on the ADHD-RS and language
function in any category. The only score which seemed to have a negative correlation,
though not significant, was score for inattention. Total score on the ADHD-RS was not
associated with a higher prevalence of language problems, and it is not possible from this

study to say if one subtype of ADHD has a higher risk of experiencing language problems.

In this study, a total score on the ADHD-RS and a total score and impact score on the SDQ
was calculated. If language problems are associated with the amount of ADHD-symptoms
the child experiences, one would assume that the children with language problems in this
sample would have high scores on these three tests. None of these tests however was
significantly associated with language problems in this study. This suggests that ADHD-
symptoms experienced and the impact on the child and its family is not determining for
language problems in children with ADHD, and that something else holds a greater role in
language problems in children with ADHD. The impact of ADHD-symptoms on language
function cannot be disregarded after this study however, mostly because of the small
sample size in both groups, but especially the language problem group. As noted previously
in this section, studies examining the effect of ADHD-symptoms on language function in
children with ADHD show great discrepancy, and more studies on this subject are needed to

conclude answer these questions in the future.

Gender differences in language problems with ADHD was also of interest in this study. The
percentage of girls in this sample was 37%, similar to percentage in other studies. We
proclaimed that language problems were more common in girls with ADHD than in boys, as
found in two previous studies (6, 19). As shown in the results in this study, there was a
difference in mean score on the screening test for language problems between girls and
boys. The male group had lower mean scores than the female group on the language

screening test, suggesting that boys in this sample had a poorer language function compared
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to the girls. The difference in mean scores was too small to reach significance in such a small
sample, and therefore it is concluded that there is no difference in language problems
between the sexes. This corresponds with a third study (7), which concluded with no gender

differences in children with ADHD regarding language problems.

A meta-analysis (21)on the subject found that ADHD-girls showed lower levels of
hyperactivity and inattention in a non-referred population, and no difference was found in
clinical samples. Another study found similar traits with boys experiencing more combined
and hyperactivity symptoms, and equal or less inattentive symptoms than girls (46). On the
SDQ, we did not find any significant difference between the sexes in this study. Several
studies have found that boys experience more externalizing problems than girls (20, 21, 47).
The mentioned studies all find that girls experience more internalizing symptoms than boys,
but a similar finding is not done in this study. All the above mentioned studies are large

studies, and similar results might have been found with a larger sample size in this study.

For scores on the WISC/WPPSI, there was no statistical significant difference between the
genders in this sample, even though girls scored higher than the boys in almost every
category. This does not correspond with other studies where girls with ADHD often are
found to have greater intellectual impairments than boys with ADHD (20, 21). As noted
earlier, the children in this study might consist of a selected group with less symptoms of
ADHD compared to children in other studies. This may be one of the reasons why the results
in this study does not correspond with other studies. The available research on gender
differences in ADHD are quite coherent when it comes to what type of symptoms the
different genders experience and for cognitive profile for boys and girls with ADHD. For
language problems and ADHD, the findings are not equally coherent, and more research on
the area is needed to better understand gender differences in children with ADHD and

language problems.

The final hypothesis in this study was regarding age differences in prevalence of language
problems in children with ADHD. In this study, the postulation was that language problems
increase with increasing age. The rationale behind this statement was the assumption that

language becomes increasingly complex as the child increases in age, and the expectations
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and demands towards language function increases for each school year. As the result shows,
there was a significant difference in language problems between the two age groups, where
more children in the age group 6-10 experienced language problems compared to the age
group 11-16. In the result section, it is noted that this finding needs to be analysed with
caution because of the fact that there is no participants with language problems in the age
group 11-16, and significance is usually not calculated with a fewer than five participants in
one of the groups. However, age was also a significant predictor of language problems in the
binary logistic regression where age at inclusion as a scaled variable was the predictor of
language problems. The test revealed that children in the younger age group experience
more language problems, the opposite of what we had hypothesised in forehand. It is
possible that the children in the younger age group experience more language problems
because symptoms of ADHD are more prominent in this group. Selection bias can perhaps
explain some of the observed results. It is possible that the 6-10 age group contains more
children with a newly diagnosed ADHD who experience more symptoms of ADHD, but are
reluctant to start medicinal treatment with a central stimulant drug, and therefore wants to
participate in this study. The same perhaps can be said for the age group 11-16 which might
consist of children who previously have used central stimulant medication, but whose
symptoms have decreased and they therefore want to participate in this study to see if they
can manage without medicinal treatment. Again, the small sample size of the language
problem group is a limitation regarding the finds for this factor as well, and more research
with larger sample sizes is needed to say with certainty that age is a correlating factor in

language problems in children with ADHD.

4.1 Strengths and limitations

4.1.1 Strengths
e The children participating in this study has a certified ADHD or ADD diagnosis

acquired after thorough examination according to national guidelines.
e Only a few clinics with personnel trained for this purpose are conducting the tests
and examinations used in this study. This certifies that the test are conducted with a

high quality and ensures the validity and reliability of the tests conducted. In
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4.1.2

addition, the study uses information from teachers, parents and self-report
questionnaires to get a broader evaluation of the child’s clinical situation.

Children from all over the country can apply to be part of the study, and the data can
therefore be generalized as national data, and can say something about ADHD/ADD
and language problems on a national basis. Children from all ethnicities in Norway
are also able to participate in this study.

The participants are not currently receiving any central stimulant medication or other
ADHD/ADD medication of any kind, nor have they received ADHD/ADD medication
one month prior to participating in this study. This allows the results of the language
screening test and the other tests conducted to be interpreted without having to
account for the effect of medicinal treatment.

There are strict criteria of inclusion and exclusion present in the study to ensure that
the participants represent the right sample of children without important comorbid

diseases or factors that could influence the results.

Limitations
The most prominent weakness of this study is the risk of selection bias of children

with mild or moderate symptoms of ADHD/ADD to participate in the study. As noted
earlier in the discussion, there is a risk of the participants consisting of a high
proportion of children who either have not so severe symptoms or children/ children
of parents who have negative thoughts or experience with medicinal treatment.

The other distinct weakness with this study is the small sample size, especially the
number of children with ADHD/ADD and language problems (N=6). With a sample
size this small it is hard to reach statistical significance for an analysis despite
apparent differences between groups. With a sample size this small, the analysis is
very vulnerable for extreme values and values and errors in the dataset. It is also not
possible to generalize and say that the results from this research can be transferred
to account for all children with ADHD/ADD and language problems with a sample size

this small.
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e The fact that the sensitivity and the specificity of the screening test is not known is a
weakness to the study as it makes it harder to interpret and compare the prevalence
in this study to other studies.

e Another weakness also mentioned in the discussion is the possible impact of Omega-
3 fatty acids on the different scores used in this test. As the design of the original
study is a randomized controlled trial, and the randomization code is not yet released
at the time of this article, it is not possible to know which participants who have
received Omega-3 capsules and which who have received paraffin capsules. The
possible effect of Omega-3 capsules is however mild and the time of exposure is so
low that it is doubtful that it has had an impact on the result in any way.

e |tis mentioned as one of the strengths of this study that participants from all over
Norway can apply to be a part of the study, and no ethnicities are excluded from the
study. However, ethnicity and regional affiliation of the subjects are not known in

this article, and it is not possible to examine for regional and ethnic differences.

5 Conclusion

Language problems was present in 13.04 % of the children in this study. This is a lower
prevalence than found in several other studies. Possible explanatory factors is differences in
study population, different definitions of language problems and different sensitivity and
specificity in the screening tools used to assess language problems in the different studies.
The language problem group had significantly lower mean scores on the WISC-IV on
perceptual reasoning, processing speed index and full scale IQ compared to the group with
normal language function. Full Scale IQ was the only category of the WISC-1V that was a
significant predictor of score on the screening test for language problems after conducting a

linear regression analysis.

The children in the group with ADHD and comorbid language problems was significantly
younger than the children in the non-language problem group (p =.23). Age was also a
significant predictor of language problems in the binary logistic regression analysis when

adjusting for gender and full scale 1Q.
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No gender difference was found in this study regarding language problems. Available
research on gender differences in children with ADHD is quite coherent regarding type of
symptoms experienced, cognitive function and profile of cognitive functions affected for the
separate sexes. On gender differences in ADHD and language problems, the research is more
inconsistent, and more research is needed on this area to get a better understanding of the

subject

This study reveals that language problems in children with ADHD is a field where more
research is needed to get a more correct picture of the prevalence in Norway as well as in
other countries. Factors associated with language problems in children with ADHD, and the
impact of comorbid language problems on the child’s daily life on short and long term are
both areas where further knowledge is needed in order to prevent academic failure,

psychiatric illness and school dissatisfaction in this group of patients.

The data provided in the current study is an early interpretation of some of the tests
conducted in the “test-battery “in the study «ADHD and nutrition: The influence of omega-3
on ADHD related symptoms» conducted at the University Hospital of North Norway. The
study is open for inclusion up to 23.11.2021, and an estimated 300-350 participants are
expected. As this is a national study with children from all over Norway with children from all
ethnic groups partaking, it is a unique opportunity to investigate language problems in
children with ADHD on a national level with a more robust foundation of patients than

available in the current study.
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Figures and Tables

Table 5 Scores on ADHD-RS, SDQ, WISC-1V and age for the total sample and by language problems.

Total sample Language problems | No language problems | t p
Variables No | Mean | SD No | Mean | SD No Mean | SD
Full Scale 1Q 39 |97,03 11,12 | 5 86,20 |8,871 |34 98,62 10,600 -2.486 | .018
Verbal 38 199,00 |11,44 |3 91,33 |[6,351 |35 99,66 | 11,593 -1.217 | 231
Comprehension
Index
Processing 38 93,87 |14,45 |3 72,67 | 15,948 | 35 95,69 | 13,013 -2.900 | .006
Speed Index
Perceptual 38 | 104,16 | 15,46 |3 86,67 | 6,028 |35 105,66 | 15,125 -2.138 | .039
Reasoning
Working 37 91,00 |1257 |3 84,33 13,796 | 34 91,59 | 12,512 -.957 .345
Memory
Prosocial 44 | 7,57 2,084 |6 7,33 3,011 |38 7,61 1,953 -.294 770
Behaviour SDQ
Hyperactivity 44 | 6,70 1,972 | 6 8,00 1,789 | 38 6,50 1,942 1.775 | .083
Inattention SDQ
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Emotional 44 | 3,64 2,598 3,83 2,787 | 38 3,61 2,605 .198 .844
symptoms SDQ

Conduct 44 | 2,36 1,894 2,83 2,483 38 2,29 1,814 .649 .520
Problems SDQ

Peer problem 44 | 3,70 2,226 2,33 2,338 38 3,92 2,161 -1.656 | .105
SDQ

Impact score 44 | 6,02 1,798 6,83 1,602 38 5,89 1,813 1.194 .239
SDQ

Internalizing 44 | 9,35 3,352 6,17 4,446 38 7,53 3,554 -.843 404
score SDQ

Externalizing 43 | 7,34 3,660 10,83 3,189 37 9,11 3,356 1.175 247
Score SDQ

Total score SDQ | 44 16,43 5,205 17,00 7,348 38 16,34 4,912 .285 777
Inattention 46 17,83 5,347 19,00 2,449 40 17,65 5,655 .572 .570
ADHD-RS

Hyperactivity/ 46 14,17 5,979 16,00 3,847 40 13,90 6,226 .799 429
Impulsivity

ADHD-RS

Total score 46 | 32,00 9,762 35,00 5,797 40 31,55 10,200 .804 426
ADHD-RS
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Table 3 Correlation table.

PSB HI ES CP PP IS TS INRS | HIRS | CORS | vcI PR WM PS FS
SDQ SDQ SDQ SDQ SDQ
SDQ SDQ
PSB Pearson 1 -.043 125 -301" | -389" | -.252 -.229 .099 -.186 -.056 -.294 -.051 -213 254 -.026
SDQ Correlation
781 419 .047 .009 .099 135 521 228 718 .082 769 219 135 877
Significance (2-
tailed) 44 44 44 44 44 44 44 44 44 44 36 36 35 36 37
N
HI Pearson -.043 1 246 .160 -.057 212 536" | .376' 586" | 561" | -.146 -.040 -.208 172 -.145
SDQ Correlation
781 107 299 711 167 .000 012 .000 .000 397 815 230 315 393
Significance (2-
tailed) 44 44 44 44 44 44 44 44 44 44 36 36 35 36 37
N
ES Pearson 125 246 1 046 .146 176 672" | 346 302" 374 .069 156 -279 195 -.001
SDQ Correlation
419 .107 765 345 253 .000 021 047 012 .688 363 .104 253 996
Significance (2-
tailed) 44 44 44 44 44 44 44 44 44 44 36 36 35 36 37
N
cP Pearson -301" | .160 .046 1 291 209 581" | .168 265 252 -440" | -364" | -359° 453" | -583"
SDQ Correlation
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Significance (2- 047 299 765 .055 173 .000 276 083 .099 .007 029 034 .006 .000
tailed)
44 44 44 a4 44 a4 44 a4 44 44 36 36 35 36 37
N
PP Pearson 389" | -.057 146 291 1 170 579" | -.067 224 .097 088 .090 .006 -132 | -.096
SDQ Correlation
.009 711 345 .055 269 .000 666 143 530 611 602 972 443 573
Significance (2-
tailed) 44 24 44 24 44 24 44 24 44 44 36 36 35 36 37
N
ISSDQ | Pearson -252 212 176 209 170 1 3127 3207 231 317 311 .100 344 083 083
Correlation
.099 167 253 173 269 039 034 131 036 .065 561 043 632 625
Significance (2-
tailed) 44 44 44 44 44 44 44 44 44 44 36 36 35 36 37
N
TS Pearson -229 536" | 6727 | 581" | 5797 | 312 1 346 564" | 5317 | -161 | -.045 | -373° -065 | -.329°
SDQ Correlation
135 .000 .000 .000 .000 .039 021 .000 .000 349 793 027 708 047
Significance (2-
tailed) 44 44 44 44 44 44 44 44 44 44 36 36 35 36 37
N
IN Pearson .099 376 346" | ,168 -067 | 3207 3467 1 484" | 844" | 051 021 -.051 .049 058
Correlation
RS 521 012 021 276 666 034 021 .001 .000 760 901 766 772 724
Significance (2-
tailed) 44 44 44 44 44 44 44 46 46 46 38 38 37 38 39

N
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HI Pearson ~186 | 586" | 302" | 265 224 231 564" | 484" |1 878" | .083 016 189 265 014
Correlation
RS 228 .000 047 083 143 131 .000 .001 .000 619 923 263 108 933
Significance (2-
tailed) 44 44 44 44 44 44 44 46 46 46 38 38 37 38 39
N
co Pearson 056 | 561" | 374" | 252 097 317° | 5317 | 844" | 878" | 1 1080 022 088 192 041
Correlation
RS 718 .000 012 .099 530 036 .000 .000 .000 633 898 603 249 806
Significance (2-
tailed) 44 44 44 44 44 44 44 46 46 46 38 38 37 38 39
N
VeI Pearson ~294 | -146 | .069 _440" | .088 311 ~161 | 051 083 080 1 600" | 579" 280 806"
Correlation
.082 397 688 .007 611 .065 349 760 619 633 .000 .000 .089 .000
Significance (2-
tailed) 36 36 36 36 36 36 36 38 38 38 38 38 37 38 36
N
PR Pearson ~051 | -.040 | .156 364" | .090 100 045 | 021 016 022 600" | 1 348° 3200 | 777
Correlation
769 815 363 029 602 561 793 901 923 898 .000 035 050 .000
Significance (2-
tailed) 36 36 36 36 36 36 36 38 38 38 38 38 37 38 36
N
WM Pearson ~213 | -208 | -279 | -359° | .006 344 | -373° | -051 | .189 088 5797 | 348" |1 371 | 709"
Correlation
219 230 104 034 972 043 027 766 263 603 .000 035 024 .000

Significance (2-
tailed)
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N 35 35 35 35 35 35 35 37 37 37 37 37 37 37 36

PS Pearson .254 172 .195 -453" | -132 .083 -.065 .049 .265 192 .280 320° 371 1 555"
Correlation
135 315 253 .006 443 632 708 772 .108 249 .089 .050 024 .000
Significance (2-
tailed) 36 36 36 36 36 36 36 38 38 38 38 38 37 38 36
N
FS Pearson -.026 -.145 -.001 -583" | -.096 .083 -329° | .058 014 041 806" | 7777 | .709™ 555" |1
Correlation
877 393 .996 .000 573 625 .047 724 933 .806 .000 .000 .000 .000
Significance (2-
tailed) 37 37 37 37 37 37 37 39 39 39 36 36 36 36 39
N
ST Pearson -122 -131 -.164 -176 075 -.045 -.164 -.020 .105 .054 5207 | 562" | 527" 4137 | 6117
Correlation
429 396 286 .254 628 774 286 .896 486 724 .001 .000 .001 .010 .000
Significance (2-
tailed) 44 44 44 44 44 44 44 46 46 46 38 38 37 38 39
N

Note: SDQ: PSB= Pro social behaviour, HI=Hyperactivity/Inattention, ES=Emotional symptoms, CP= Conduct problems, PP= Peer
problems, IS=Impact score, TS= Total score. ADHD-RS: IN=Inattention, HI=Hyperactivity/inattention, CO= Combined Score. WISC:
VCl= Verbal comprehension index, PR=Perceptual reasoning, WM= Working Memory, PS= Processing Speed, FS= Full scale IQ.
Language test: ST= Screening test.

*p <.01, ** p<.001
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6 Grade evaluation of articles.

Referanse: Scibemas E, Mueller KL, Efron D, Bisset M, Anderson W, Schilpzand EJ, et al.
Language problems in chilldren with ADHD:- a community-based study. Pediatrics.

Sthudiedesign: KHasus—hondroll

sosial og akademisk
funksjon hos bam med
ADHD.

En ensket ogsa a se
pabrul:av
spraktjenester i de to
gruppene.

Honklusjon

Bam med ADHD har
heyere prevalens enn
av sprakvansker
sarmmeniignet med
bam i kentrollgruppen,
og sprakvansker hos
bam med ADHD bidro
il signifikant darigere
akademisk funksjon.

Lamd

Australia

Foreldrene gaw ogsa opplysninger om demografi
Kasusgmeppen ble definert som score overflik 75 persemntil
for gutter og owerlik 80 persentil for jenter pa bdde foneidne
og lemrerdelen avw screeningen, eller om bammet tidligens
hadde blitt diagnostisert med ADHD. Kontrollgruppen ble
definert som bam um:ler?ﬁp-er‘seﬂnlhgulerng ueer
80 persentilen for jenter pa enten foreldre eller lsrerdelen
aw scresnangen, samt ikke tidligere diagnostisert med
ADHD. Hwert positiv screenet bam ble sa rmndomisert
matchet pa kjenn og skole med et bam i kontroligruppen.
Eksklusjonskriterier for begge grupper var foreldre-
tidligere ntellekbuell sk, absorfig medisinsk
lidedse, genetisk sykdom, moderat/alvorlig nedsatt
sanseevne eller nevrologisk problem. Bam aw foreldre
mied for darlig engelskkunnskap til 3 kunne giennomfisre
screeningen ble ogsa ekskludert. ADHD-stabus ble
bekrefiet wed bruk av diagnostisk intengu med bamets.
foreldre med validert skjema Diagnostic Intengu Ed'ra-dule
for Children, DHSC IW_ Muntige:
wurdert wed bruk av Clinical Exaluation of La'lguage
Fundamentals, GELF—4 screener. Akademiske ferdigheter
ble vurdert wed a benytte Wond Reading og Math

Ar data innsamling

2011-2015

2011: Screening og
fordeling | case o
kontrolligruppe._
2012-15: 3-arig
oppfelgingsperniode
med giennomgpaends
testing.

Coo tiory fra Wide Range Achiewement test
4.Akadne1'ru5h.h.ﬂrnpetat5e ble vurdert wed bruk aw
l=mremvurdert Academic competence scale. Sosial funksjon
ble vurdert wed foreldre og leEremapportest peer-problems
og prosacial behawviour fra Strengts and Difficulties.

Quest cnnaine

Statistiske metoder

Logistisk og linessr regresjon pstert for sosiodemografiske

ADHD hadde stame
53'1rr5yr1llytelﬁaha
sprakvansker, OR 2.8
med 85 %
konfidensintervall pa 1.5-
5,1
DEIE-FEHP—U‘EfﬂIpa
0,001, altsa statistisk
signifikant.

for word reading, 0.8 for
math computaticn og -0.7
for akademisk funksjon.
Det war ingen bevis for at
sosial funksjon.

-Bruk av spraktjemnester var
4725% i ADHD gruppen o

18% i kentrollgruppen.
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2014;133(5):793-800._
Grade — kwvalitet Middels-Maw
kwvalitet.
Formal Materiale og metode Resulitaber Dizkousjonl er'sjekidiste
Formalet med studien Populasjon Howedifunn Sjeh.h.liste-
var a undersske Deltakeme i studien var en del av Cildrens attention -40 % aw bama i ADHD leetlm.rdrenerl:laldeﬁnert og kasus kontrol
aw project, en longitedinell popu stutiepa P T hadde deswetuegmlhmueimhmerretnﬂlﬂrt
sprakvansker hos bam ADHD. Bam fra 43 ulike skoler i Melbourme lia fikk sprakvansker (42% av fra samme omrade | Melbourne, Victoria | samme
meed ADHD tilbud om & Bi inkludert | studien. Foreldne og lerene til gutens og g H: av ﬁdsp-a'hde{m11—2ﬂ12}ngumier5ahmteutﬂindetﬁ
sarmmeniignet med bam i 2 klasse fikk tilbud cm & giennomfere Conners 3 jentena) mot 179% 0 gruppetilhenghset Diagnose er validert gjennoem
bam uten ADHD, og i ADHD index som screening for ADHD. Foreldrene kontrollgruppen screeningtest for ADHD samt waliderte lesrer og foreldre-
tlle?gsepa. ian rapg rte ogsa om bamet hadde blitt diagnostisert med Etter justering for slgamsmnfwslhaﬂbiretlﬂmmm
sprakvansker pavirket ADHD aller annen I..I‘I'H'Itlll'ﬂﬁ-ﬁ'l‘ﬂiﬁll‘rst lidelse Gdigers. konfunderende fakborer pa flere omrader som kreves for diagnose etter

|r1lernas]nndsla'l:la1:| Kﬂﬁw:g

er rekruttert pa samme mate _og kontrollens har vaert
giennom samme diagnostiske testing som cas e—pnuappsen
og kommet ut negativ. Kmhﬁlenenghaﬁusm
rekruttert fra samme omrade. Gjennomsittsalder 7.3 i
begge grupper. Kjann 8&8% Gicase og 349% G i
komtrolgnepp=en. Viktge konfunderende faktorer er takt
hensyn til i inklusjons og eksklusjonskriterier. Det er
giennomiart frafallsanalyser i studien.

Tror du pa resultatene? Resultatene samsvarer med
andre studier.

Han resultatene overfeares til prakesis? Ja,
assosiasjon mellom sprakvansker og akademisk
funksjon.

tatter literatroen resultatene™ Ja, det er flere studier
som viser at bam med ADHD har ekt risiko for ogsa & ha

sprakvansker.
Styrker: Lang oppfalgingstid, tar heyde for flers
konfundersnde faktorer enn Sdligere studier,
populasjionsshedie, streng identifisering av case og
kontroll, representasjon aw jenier og ulike subtyper
ADHD.

Swvakhet: Screeningtest som ikke type
sprakvanske._ Full utredning av sprakvansker mangler.
Lavere deltakemrate | kontrollgruppen enn i case-
gruppen.



Referanse: Tirosh E, Cohen A. Language deficit with attention-deficit disorder: a prevalent comorbidity. J Child Neurol.

1998;13(10):493-7.

Studiedesign: Kohortestudie

Grade — kvalitet Moderatilav kvalitet.

Formal Materiale og metode Resultater Disknsjon/kommentarer/sjekidiste
Fomalet med studien var & fa | Oktober 1902 ble lserere pa 3 ulike skoleri 3 ulike Hovedfunn Sjekkliste:
svar pa 4 hypoteser omkring sosindemografiske cmrader i Haifa, Israel bedt om & finne bam | 1. 45% av deltakema i Diet foreligger 4 klare hypoteser som studien ensker 3 belyse. Gruppene er
bam med ADHD og med ADHD. Kun bam som oppfytte DSM-II-R kriteriene for studien ble identifisert til & rekrutiert fra 3 ulike EEdHiauinEdemug'ﬁskeumrideriHaifa, |Israsl.
sprakvansker. ADHD var aktuell for 3 bli med i studien. 3208 bam mellom 6 og | ha minst 1 kompromittert Gruppene er sammenlignbare da de er selektert pa samme mate. Det er
1. Barm med ADHD har hay 11 &r ble plukketut, og av disse ble 166 (5,2 %) plukket ut av sprakfunksjon. | denne papekt at det er en forskjell i alder pa gruppene, der
prevalens av |smreme til & ha primasrt oppmerksomhetsvansker uten andre gruppen var den relative ADHD+Sprakvanskegruppen har snittalder pa 8ar, 1.4 SD mot8.2 4r 1.4 5D
oppmerksomhetsvansker og atferdsmessige komorbiditeter. Av de 188 var 27 allerede proporsjonen jemter P=0.01 {seleksjons bias)". Det er ikke beskrevet blinding i studien.
sprakvansker. medikamentelt behandlet for ADHD. 5 av de sluttet pa signifikant sterre enn gutter -Var de eksponerte individene representative for en definert
2 Denne assosiasjonen er ikke behandling og ble med i studien. | tillegg var det 24 hvor (P.0.2) befolkningsgruppe/populasjon? Ja, representativ for israelske bam med

nadvendigvis avhengig av 1Q
3.Bam med ADHD og
sprakvansker har en annen type
oppfersel enn bam med kun
ADHD.

4. Bam med ADHD og
sprakvansker har darigere
kotidshukommelse enn bam med
kun ADHD.

Konklusjon

1. 45% av bama med ADHD
hadde ogsa en sprakvanshe.

2 Full-scale 1 var signifikant
lavere i ADHD og sprakvansker
gruppen.

3.Det ble vist forskjell | oppfarsel
mellom de to gruppene.
4. Barm med ADHD og
sprakvansker hadde statistisk
signifikant darligers
kortitdshukommelse
sammenlignet med ADHD-

gruppen.

Land

Israel

Ar data innsamling

Oktober 1882-September 1803

foreldrene ikke ensket at bamet shulle delta. De 120
gienvesrende ble intervjuet og vurdert. 19 ble funnet & ha
komorbide lidelser eller manglende data, og derfor ekskludert.
De resterende 101, 78 gutter (81%) og 23 jenter (8% ble talt
med videre i studien. Ananlyser uifert i oppgawen:

1. IQ-test, Weschler Inteligence test for Children.

2 Pediatrisk evaluering med fysisk og nevrologisk testing.

3. Oppmerksomhetsiest Parteus Maze test og Matching
Familiar figures test

4. Spraktest som tester linket fonologisk prosessering,
ekspressivt vokabular, setningsforstaelse/syntaks og
alderstilpasset leseferdighetstest.

5. Verbal og auditoriell hukommelse: Detroit test of leaming
Aptitude og Digit span test tatt fra Stanford Binet Intelligence
test.

B.Test av teksigjenkjennelse vha tidligere nevnie tester

7. Bamet ble vurdert av sprakspesialist og kategorisert til
sprakproblem jainei.

Viktige konfunderende faktorer

Viktige konfunderende faktorer er annen komorbid
atferdsforstyrmelse og er derfor brukt som eksklusjonskritere.
Statistiske metode: For normaldistribuerte data ble t-test
bemyttet Chi-kvadrattest ble brukt for kategoriske data. 10,
verbal sekvensering og oppmerksomhetstest ble analysert med
logistisk regresjonsanalyse med sprakproblem ja'nei som
avhengig variabel. Alle de 44:x56 parene (et bam fra hver
studiegruppe) ble sammenlignet. For a finne ut om mulig
forskjell | oppfersel mellom de to gruppene ble ANSER-
resultatene analysert med Pearson product moment comelation
o resultatene ble sammenlignet. Statistical analysis system ble

b alled dil Ak b

Weschler full scale 1Q funnet
til & vesre signifikant lavere i
ADHD+sprakvanske-
gruppen sammenlignet med
ADHD- gruppen

104.9, 8,150 wversus 107 8,
5D 5,7.

P=0,02
Korttidshukommelse
darligere i
ADHDHsprakvansker
sammenlignet med ADHD-
gruppen.

Verbal sekventiell
hukommelse: 31/45 score
15D eller mer under
giennomsnittet, mens 15/56 i
ADHD gruppen gjorde det
samme. P<0,001
Teksthukommelse ogsa
lavers, 25/45 vs 1/55 scoret
150 eller lavere fra
giennomsnittet. P=0,001
Oppmerksomhetstest viste
ingen signifikante forskjeller.
Atferdskarakteriseringen av
gutter med og uten
sprakvansker viste
signifikante forskjeller
mellom gruppens.
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ADHD og sprakvansker og med bare ADHD. Eksposisjon ble malt ikt i
begge grupper.

-Ble mange mok personer i kohorten fulgt opp? Alle deltakeme i studien
gjort rede for, av 166 som ble inkludert etier eksklusjon var det 101 som
gjennomfarte studien. Frafallsanalyser er beskrevet.

Er det tatt hensyn fil viktige konfunderende faktorer i design/
giennomferingfanalyser? Ja, det er tatt hensyn til konfunderende variabler
i eksklusjonskriterier, hwor andre atferdsforstyrelser er vurdert il 3
ekskludere deltakere, da man spesifikt ensket & se pa bam med ADHD og
sprakvansker uten annen komorbiditet. Dette ble undersekt | screeningen
uffert av l@reme | stadium 1 av studien.

~Tror du pa resultatene? Ja, analysene virker & vasre grundig utfert og det
stemmer overens med annen litteratur pa omradet.

Kan resultatene overferes til den generelle befolkningen? Mei, det er
ikke overfarbart til den generelle befolkningen da gruppene i studien er bam
med ADHD og ADHD og sprakvansker, samt fra samme by i Israel.

-Annen litteratur som styrker/swekker resultatene? Forfatiere viser i
diskusjonsdelen til flere studier hvor en har lignende funn.

*Hva betyr resultatene for endring av praksis ? Resultatene forteller at
man ma ta hensyn til sprakfunksjon nar man utreder et bam for ADHD, da
det er en svaert prevalent komorbiditet. Den viser ogsa at det er flere faktorer
som spiller inn pa sprakvansker, blant annet 1Q, kortidshukemmelse, kjsnn.
Styrke: Funn som samsvarer med flere tidligere studier.

Swvakhet: Barn med andre atferdsforstymelser er ekskludert fra studien, og
prevalens kam derfor overestimere eller underestimere prevalensen.
Disproporsjonalt antall gutter ekskludert fra studien.




Referanse: Komel H, Mueller KL, Silk T. Anderson V. Scibemas E. Research Rewew: Language problems in
childiren with Altention-Deficit Hyperactivity Disorder - a systematic meta-analytic review. J Child Psychol Psychiatry.

2017 58{B)E40-54.

Studiedesign: Kasus-kontroll, metanalyse av case-
kontroll studier.

Grade — kvalitet Moderat

Formal

Materiale og metode

Resultater

Dishusjonkommentarer'sjekkliste

E‘Iﬂﬂemh'mlbel}rper

Screenmngundersekelse for
sprakvansker burde derfior
innga i utredningen av
ADHD.

Land

Systernatisk gjennomygang
av peer-rewied sudier
publisert pa engelsk.

Ar data innsamling

Studier fra 1880 &
desamber 2015 som
oppfylte kriteriene ble taitt
med | den systematiske
analysen.

METODE

Gjennomgangen bie giennomfert i trad med foretrukne
rapporterings verktey for systematiske giennomganger og
meta-analyser (PRISMA) guidelines [Moher, Liberati,
Tetzlaff, & Altman, 2008). Databasens CINAHL,
PsychiNFO og Medline ble giennomsakt ved bruk av
EBSCO host fra 1880 til desember 2015, Saket
bde limitert til 3 cmfatie fagfelleswmmnderte studier publisert
pa engelsk. Sekestrategien brukie en kombinasjon av
Medical Subject Headings terms: for hver database.
Sekundsere referanser ble ogsa undersekt, og artiklene
blewn:latavlnuavheng forskere. Deltakeme i
studien matte ha symptomer pa Ellerenfllﬁn'-dgADHD
diagnose etter idligene eller gjeldende di

kriterier | OSM (Ammerican Psychiatric Assocation, .'.'-_"III‘IE}
eller ICD Intemational Classification of Disease (ICD

Wiord Health Organization, 1B82). Dl.ag'menka‘lhahli‘l:t
vurdert ved hjelp av strukiurert eller semistrukturert
diagnostisk intervju og eller wed at deltakeren scoret owver
terskelniva pa et validert kartleggingsverktey for ADHD,
som for eksempel ADHD rating scale_
Karfleggingsverkteyeat ma foreligge | hjemmemilje og i
sholesetling. utfylt av hhv foreldre og learere. Et slikt
karteggingswerktay uten noen form for validering var ikke
tilstreikelig for inkludering i studien. Vurdering av
ﬁpiallrfunl:sgm ble hep'errsetl]l stand ardiserte fvaliderte
rrlalpa'ml.‘hgesplﬂ:mndﬂ:eﬂ

Statistiske metode
Dat.aenebleanalysatvedhni:avSlata14{5!ataGu‘p
College Station, TX). Tnuhlﬂgst—ﬁarslsbletlfm‘tfu’a
ﬂmnenlrg}e.ﬁ.l]i-l]ngrm-ﬁ.[:HD kontrollgruppen pa
sprakvarablense wed bruk aw gjennomsnitt, standandawwik,
stemelse med p < 0.05 og 25% konfidensintereall. For den
systematiske giennomgangen bile alle relevante utfallsmal
analysert o Pearsons r (r) og effect size (ES) ble
kalkudert hh]lngemhletategunsertlhenhddhlhmlbet
aspel:tavspmh.etdeu‘hedet”almgenefaﬂmnlie dare
pragmalisk PO, Enyteﬂrgemtzlmtﬂe
oppretiet for a fange opp malinger som ikke falt inn i en aw
de fire hovedkategoniens.

Aldersspenn: 3—14 ar
median alder: 711
Omirent 777 aw alle
med ADHD var gutber
= B32Z).
Sammenligning av
sprakfunksjon med og
uten ADHD wvar
hovediokus i 17 (81%6)
aw shadiene.
Howedfunn
21 studier ble inkdudert

i{_ieniystanﬁste

grEnnomgangen
{(ADHD = 1_208;
Conftred = 1,101),
hvworaw &0 aw 88
separate analyser fant
signifikante (p < J05)
forskjeller mellom
ADHD og
kontrollgruppen i
forhold til variabler pa
sprakfunksjon.
Oppfelgende
metaanalyser fant
evidens for store avwik

{111 shedier p < 05;
wvektet giennomsnittig
ES [WMES]:- 1.04);
ekspressive (10010 p
< J05; WMES: 1.23)
reseptive (12714 p =
.05 WMES: 0.87), og

sprakfunksjon {474
shndies p < 05;
WMES: 0.93)
sarmmenlignet med
kontroller.
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Sjekkliste:

Fonmdlet i studien er klart formulert. Studien er en meta
analyse av casus-konroll stwdier. Knterier for imkludering i
rnelaa'ﬂysen beskrives | detalj under materiale og

Futslqeler kasusikontroll-gruppe? Vanasjon i kasus
kontroll gnupper mellom de 21 studiene | metanalysen vil
naturiig forekomme. Sterme andel guiter | case-gruppens

iamnmllgietrred kontroll-gruppen for alle
spﬁtl.a'heguner Dret er taitt hensyn il konfunderende
fakborer i

Tm'-l:h.lpares.uld:ﬂIe‘?‘Ja denne metaa
hehmfutuﬁga'eﬂl.u:hersfunn om at bam med ADHD har
stome sannsynlighet for a haspraharshersam}enllgul
med bam wien ADHD og felles nevrobiologisk et

sprakutredning av bam med ADHD .

Styrke: Ingen med Q2 under 70 inkledert | studien.
Inkluderer samfunnsbaserte kasus og kliniske
kasusgrupper, dette gjer at begge sub-grupper
representeres. Farste studie som systematisk gjennomgar
sprakvansker hos bam med ADHD sammenlignet med
bam wien ADHD. Svakhet:Bred definisjon av
sprakvansker for 3 inkludere flest mulig relevante studier.
lkke konsensus omknng begrep som spesifikk
sprakvanske, kan snewre inn antallet studier. Kun & av 21
studier mnenllg}el ADHD og .ﬂDl-[J-l—spm'ltﬂ'lsker kan
tyde pa darlrgere sprakfunksjon uavhengig

dl-ﬂg"lﬂﬁl]’ﬁl!l‘t sprakvanske eller |I||.I;e hh’#a'ﬂefmsh‘nng
pa etiologi. Mulig svakens resultat pa gnunn av samtidig
redusert arbeidshukommelse eller eksekutiv funksjon eller
del av ghobal utvikiingsforstymelse I kan ha pavirket. ikke
studert | denne studien. Ettersom studien krever
standardiserte tester ekskluderes en del studier med
annet design. Denne metaanalysen kan derfor
underestimene sprakvansker hos bam med ADHD. Tar
med studier pa kinisk-baserte kasusgrupper og
samfunnshaserte kasusgrupper. De kliniske
kasusgruppene har ofte mer uttalte symptomer, og
oeneraliserbarheten kan derfor od ned.



Referanse: Helland WA, Helland T, Heimann M. Language Profiles and Mental Health Problems i Children
With Specific Language Impairment and Children With ADHD. J Atten Disord. 2014;18(3)c226-35.

Studiedesign: Twemrsnittsstudie med flere grupper.

Grade — kvalitet Law

Materiale og metode

Resultater

Dishusjonkommentaren'sjekkliste

ogsa

disse to kliniske
gruppene er
forskjelige med
tanke pa problemer
med mental helse

Konklusjon

Studien konkluderer
med at
sprakfunksjon bunde
bli wurdert hos bam
med ADHD og
utredningswerktey
sensitiv for ADHD
burde inkluderes nar
en vunderer bam
med spesifikke
sprakvansker Mental
helse burde
vurderes | begge
GrUpper.

Land

MNorge

Ar data innsamiling

Kommer ikke klart
fram aw artikkel,
men artik kel
publisert 2014

Populasjon .

Studien bestar av 3 ulike grupper av bam mellom &
o 12 &r. En gruppe med spesifikke sprakvansker,
en gruppe med ADHD og en gnuppe med typisk
uiwikling {friske konircller). Tilsammen 50 deltakers
i studien. Spesifikk-sprak ruppen bestar av
‘Iﬂ bam. gjennomsnittsalder B,7 ar, 17 gutter og 2

Klmnisk diagnose satt av spesialist, ingen mental
retardasjon, norsk som 1 sprak, ingen
sensorinevronalt herseltap, snakker i setninger og
fulfarte CCCZ-skgemast.
ADHD-gruppen: 21 bam, ggennomsnittsalder 10,1,
17T guiter og 4 jenter.
Inkiussjonskriteriereksklusjonskritener: ADHD
diagnose rapportert av foreldre, ngen menial
retardasjon, norsk som 1.sprak. ingen
sensorinevronal herselstap, kunne snakke i
setminger, fulfort skjernaer. Typically-developing-
guppen: 18 bam, samme gjennomsnitsalder og
jenteandel som SLLgneppen Inkiusjon/ekskiusjon:
Ingen kjent llerevanske eller behowv for
spesialoppfalging fra skole: Ingen lese eller
shrvevansker mpporiert av foreldre.
Statistishe meteder
For CCC-2 gruppen ble forskjeller analysert vha
enveis vanansanalyse (oneway analysis of
variance ([ABMNOVA) med grupper {ire lag).
Mellomfaktoriell o post hoe sammenligning bie
gennomiieart vha Tukey's honestly significant
difference{HS0) test
For SD0) ble forskgeller meliom gruppene testet
non-parametrisk viha Mann—¥Whitney U test
ettersom distribusjon av scorer ikke var
nomalfordelt | gruppene. Testene var to-halet med
alphaniva pa 005 Statistiske analyser bie

5 mifert wed bruk av SP5S versjon 18.0.
Vedrarende utregning av effect size oppgis n2 wed
sammeanligning av de tre gruppene (CC2) og
Cohen's d oppgis nar to grupper sammenlignes
(SDa)

Howvedfunn

Hwor stor er effekten?

-B0.9 % aw bam i ADHD
gruppen hadde
kommumnikasjonsvansher basert
pa GCC. mens det var 7TB.9% i
sprakvanskegmuppen. | typically
developing gruppen var det 10.5
% som hadde

kommamnik asponsvansher.
-SIDC= Sosial Interaction
Deviance Composite= | ADMHD-
gruppen wvar det 57,1 % med
pragmatisk vanske mot 5,3% i
SLI gruppen og 10,5 % i TD-
aruppen.

-Ingen forskjell mellorn ADHD
og TD gruppen fior score som
maler det strukiturelle aspekiet
av sprak, SLI sigifikant svakere.
-ADHD-gruppen scorer hayerse
pa interests-skala enn SL1 og
skilte seg signifikant fra SLI-
gruppen i alle kategonier, samt
den samlede score for SDQ
-Emotonal symiptornis: d=0,93.
p<0.05 Hyperactivity-
inattention= d=1_45, p<0.01
Total difficulties: d=1_25,
p=<0.01, Impact: d=0,81, p=0,05,
Conduct problems: d=0, 58,
p=0.0:5, Peer problerms: d=0.70,
p=0.05, Pro-social behawsour:
d= —0,23. IItE signifikant.

gruppen og i SLI gruppen er
forskjellene ikke signifikarte for

peer-problems, prosocial-
behaviowr og conduct problems.
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Sjel:l:ish!

Formalet med studien er ikke kart formulert da det ikke
kommer fram av abstrakpet at n‘lanll]llemhlamn‘renhg‘re
ADHD og spesifikke sprakvansker ogsa skal sammenligne
med nomalt utviklede bam. Studien er ikke et typisk-case
konitroll studie da det ikke foreligger noen studie aw
risikofakiorer Studien er mer en teermsnittstudie som
sammenlgner to pasienigrupper. Sprakvanskegruppen har
fatt diagnose av spesialist, mens ADHD-gruppen kun er
rapportert aw foreldre. Diagnosen ADHD krever at man har
vist symptomer pa ADHD pa flere arenaer (eks hjemme og
ﬂde]nghﬂ'mbehﬁﬁetmdhrukavﬂa}daﬂrseﬂe
utred ningswerktoy. Di Ersaledesi:beﬂdert
Hmt"ulererretmtlertfrafnshbefdtnlng_mnugsa kun
basert pa foreldrevtsagn, kan dermed ikke utelukke at
kontroligruppen er fri for akiuelle sykdom. Gruppene er
mnﬂ'ﬁgﬁa&ldderugl]ann sanlrel:n:tl-ertﬁasa'ﬂ'ne
omrade og samme karleggingsverktey er benyttet pa begge
gruppene. Inklusjonskriterer og ekskiusjonskritener sikrer
unngar pawvirkning av konfunderende faktorer. Det
framkommer ingen klar frafallsanalyse. Studien er ikke bindet
for utfall. Resulatens | studien samswvarer mead andne
lignende studier, og konkluderer som tidligere studier at bam
med ADHD burde utredes for sprakvansker.

Styrke: Alle deltakeme kom fra rurale strek | Vest-Monge , og
pa grunn av lite sosioekonomiske forskjeler | den norske
befolkning kan det antas at dette ikke har pavirket
resultatens_Alle barma med sprakvansker har f5tt diagnose aw
spesialist og hentet fra nasjonalt senter—=styrker muligheten
for at alle faktisk hadde sprakvansker Svakhet:
J{unbasenpamldmmam. ingen objektive mial.
Fm‘elderentaihasmharsherslitmham.ngdenrﬂd
hamsl:-ehgi}rafjlemspaneshjam
.ﬁ.l]l-l]—dlr:g"rnﬁen basert & foreldne.

Jnpen mal pa bamas kognitive ferdigheter

Jngen gullstandard for utredning av sprakvansker, kan ha
wariert fra bam til bam.

En skulle forvente at alle i sprakvanskegruppen fikk utslag pa
CiCC-2 skjemaet. men kun 45 ggorde det Lite antall
deltakers. Mulig seleksjonshias mtp ADHD-gruppen da sa
mange viste kommunikasponsvansker.



Referanse: Jensen CM, Steinhausen H-C. Comorbid mental disorders in children
and adolescents with attenticn-deficithyperactivity disorder in a large nationwide
study. ADHD Attention Deficit and Hyperactivity Disorders. 2015;7(1):27-38.

Studiedesign: Registerbasert tvermrsnittsstudie

Grade - kvalitet Middels/ lav kvalitet.

Formal Materiale og metode Resultater Diskusjon/ommentarersjelddiste
Identifisere alle Populasjon: Howvedfunn Sjekkliste:
komorbide psykiske Alle bam mellom 4 og 18 ar Totalt hadde 48% ingen av | -Formalet klart formulert? Ja, formalet er klart definert | 3 hypoteser/spersmal som studien ensker 4 besvare.
lidelser til bam diagnostisert ved danske de undersakte komorbide Er gruppene rekruttert fra samme populasjon/befolkningsgruppe? Alle de 14825 deltakermne er hentet | fra Dansih
diagnostisert med psykiatriske sykehus mellomn 1885 lidelsene , mens 52% Psychiatric Central Research Registry.
ADHD ved danske og 2010. 14825 pasienter ble hadde minst en av de “Var gruppene sammenliknbare i forhold til viktige bakgrunnsfaktorer? Studiet baseres pa register for psykiske
sykehus fra 1895 til inkludert i studien. undersakte lidelsene. 26,2 | lidelser. Alle deltakere er fra danshke statsborgere mellom 4 og 18 ar som har fatt diagnosen ADHD mellom 1995 og
2010 Hoved wtfall: % hadde to eller flere 2010. Andre bakgrunnsopplysninger enm alder, kjenn og registrerte diagnoser 3 mnd fer og 3 mnd etter metet med
B Alle farstegangsdiagnostiserte komorbide lidelser. helsevesenset som ferte til ADHD diagnose er ikke nevnt | studien.
Konklusjon med hyperakiivitets lidelse De mest prevalente -Var de eksponerte individene representative for en definert befolkningsgruppelpopulasjon Ja, se punkt
Studien gir viktig {Hyperactivity disorders) FB0- komorbide lidelsene var: owenfor.
infarmasjon om FB80.9 ved danske psykiatriske -Atferdsforstyrrelse -Ble eksposisjon og utfall malt likt og palitelig (validert) i de to gruppene? Data hentet fra register for psykiske

komaorbide lidelser ved
ADHD. Studien gir
ogsa verdifull
informasjon om alder
og kjenns pavirkning
pa komorbide lidelser
ved ADHD.

-Alder og kjann, samt
type komorbide lidelser
kan kamskje brukes
som risikomarker for
semere utvikling av
komorbid lidelse.
Effekten av de ulike
lidelsens som
risikomarker for annen
komorbid lidelse ber
undersakes ved

langsiktige studier.

Land

Dianmark

Ar data innsamling

1985-2010

sykehus mellom 1885 og 2010 ble
inkludert i studien. Data ble hentet
fra Danish Psychiatric Central
Research Registry (DPCRR). |
damske psykiatriske sykehus blir
alle barm henvist for HD eller
ADHD undersekt multiple ganger i
multidisiplinagre team fer diagnose
blir satt. De fleste bama
giennomgar flere psykologiske
fester og somatisk undersakelse,
samt undersekt i naturlig milje og
rapporteringsskjema fra foreldre
o l@rere benyttes. Komorbid
lidelse ble i studien definert som
lidelser registrert inntil 3mnd far og
etter ferste kontakt som ledet til
diagnose med ADHD.

Viktige konfunderende faktorer
Kjenn og alder ved diagnose ble
studert som konfunderende
faktorer.

Statistiske metoder

Deskriptive statistiske analyser og
Mann-Whitney U-test, uavhengige
t-tester og kji-kvadrat-test ble brukt
il & analysere data

[disorders of conduct J16.5
%

-Spesifikke
utviklingsforstyrelse i
sprak, lsering og motorikk
(15.4%)
-Autismespektrum-lidelse
(12.4%)

-Intellektuelle awvik (7.9%)

Mannlig kjenn assosiert
med ekt risiko for
komaorbid
autismespektrumlidelser,
atferdsforstymelser, tics og
spesifikke
utviklingsforstyrrelser.
Kvinnelig kjgnn assosiert
med ekt risiko for
komorbid affektive idelser,
angsflidelser og
spiseforstymelser.

lidelser. Om de ulike pasienten er utsatt for samme eksponering og om veien il diagnose er lik ved alle diagnostiske
enheter i Danmark over de 15 drene datasne kommer fra er uvisst og problematiseres ikke i studien.

Var studien prospektiv? Mei, registerstudie der man s3 pa psykiafriske diagnoser 3 mnd fer og etter ADHD diagnose
ble satt..

=Er det tatt hensyn til viktige konfunderende faktorer i design/ gjiennomfering/analyser? Ja, en del
konfunderende faktorer som alder og kjenn er analysert, og det er ogsa kjert assosiasjonsanalyser mellom de ulike
komorbide psykiske lidelsene.

Tror du pa resultatene? Ja, men studien viser noe lavere prevalens av komarbide lidelser en rekke mindre studier
med andre design (prospekiive studier). Dette er problematisert | diskusjonsdelen i oppgawven.

«an resultatene overferes til den generelle befolkningen? Mei, men kan antas & gjelde ogsa for norske bam med
ADHD da Danmark og Morge er ik i fht sosioekonomisk status og psykiatripraksis.

=Annen litteratur som styrkerisvekker resultatene? Som tidligere nevnt noe lavere prevalens av komorbide lidelser
pavist ved denne studien sammenlignet med andre studier. Mange av de andre studiene er mindre og med annen
design.

=Hva betyr resultatene for endring av praksis? Forteller at bam med ADHD har hey grad av komorbide idelser,
samit at enkelte bam kan ha multiple komorbide psykiske lidelser og derfor burde utredes neaye.

Styrke

~Stort antall deltakere fra begge kjenn hentet fra kvalitetsregister.

~Bredt fokus pa alle kliniske relevante lidetser som finnes ved ADHD.

~Fokus pa hvordan de ulike komorbide lidelsene spiller inn pa hverandre.

Svakhet

~Hun & mnd deteksjonsvindu for komorbiditet, mulig for lite tid for & fange opp all kemorbiditet

~Alderen ved farste ADHD-diagnose kan vasre s3 lav at noen av komorbide lidelser ikke er utviklet enda

~Ingen eksklusjon av deltakere med intellektuelle awvik eller autismespektrum-lidelse gjer at resultatene ikke kan
sammenlignes med studier som ekskluderer disse deltakerme.

~lkke bruk av standardiserte diagnostiske intenju ved diagnostisering av ADHD.

Mulig referral bias ved at det kan vasre bam med ADHD som ikke har aivorlige nok symptomer til 3 bli utredet.
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