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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 I 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-symptoms. 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. I 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 I 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, I have to state my appreciation of all the help I 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.   

 

Bodø, 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. “Språk 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-IV 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 Tromsø, 

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 “Språk 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.  
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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. IQ in 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
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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. 
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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 
With Attention-Deficit Disorder: A Prevalent 
Comorbidity. 

Cross sectional 
study 

 

45% 

Australia  Sciberras E, Mueller KL, Efron D, Bisset M, 
Anderson V, Schilpzand EJ, et al. Language 
problems in children with ADHD: a community-
based study. 

Case-control 
study 

40% 

Canada Cohen, N., Vallance, D., Barwick, M., Im, N., 
Menna, R., Horodezky, N., & Isaacson, L. (2000). 
The Interface between ADHD and Language 
Impairment: An Examination of Language, 
Achievement, and Cognitive Processing. 

Cross sectional 
study 

42% 

Sweden Bruce, B., Thernlund, G. & Nettelbladt, U. ADHD 
and language impairment 

Case-control 
study 

67% 

Denmark Jensen CM, Steinhausen HC. Comorbid mental 
disorders in children and adolescents with 
attention-deficit/hyperactivity disorder in a large 
nationwide study.  

Retrotrospective 
register study.  

15,4% 

Sweden  Kadesjø B, Gillberg C. The Comorbidity of ADHD 
in the General Population of Swedish School-age 
Children 

Cohorte 
(population 
based) 

40% 

 

 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 
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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% CI 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 
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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 IQ was examined. Wechsler full scale IQ 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-IV 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-IV scores in children with ADHD(22). In the current study, one seeks 
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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.  
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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 Tromsø, BUPA 

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

clinicians(1). 
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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 
 An IQ score 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. 

 Severe somatic illness or pathological blood samples at the inclusion point that needs 

medical treatment leads to exclusion. 

 If 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. 

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

exclusion.  
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2.3 Measures 
The tests used in this study is “Språk 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 “Språk 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 IQ 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 -IV). 

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 50th percentile. Reference level for IQ is 1,5 standard 

deviations above or below the 50th 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 IQ 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- IV) (α= 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 

questions 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 

questionnaire 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 (α=0,583) with all 

25 items included. To reach an (α >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 

questionnaire 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 
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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), (α=0,631) for impact score in this data. Information about how to 

score and interpret the results of the SDQ is available from https://sdqinfo.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 

https://sdqinfo.org/a0.html
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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 IQ 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 

(α) was conducted for every instrument with available raw-scores. Test for normality, 

skewness and kurtosis are done for every scale (Språk 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 IQ, 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 IQ.  

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 
problems. 

 

 

 
Figure 3 Distribution of scores full scale IQ 

 
 
 
 
 
Figure 5 Age distribution 

 
 

Figure 4: Distribution of scores impact score SDQ 

Figure 6 Distribution of scores total score 
ADHD-RS 

Figure 2 Distribution of score total 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-IV, 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. 

 

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.  

 

 

 

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. 

 

13%

87%

Total prevalence of language 
problems.

Language problems Total sample

Group  N Min. Max M SD p 

Total 
sample 

46 16 41 28.46 6.37  

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  
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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 

 

 

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.  
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Figure 12 Prevalence of language problems in the 
female group. 
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Figure 13 Prevalence of language problems in the age group 6-
10 years 

 

3.3  Associations between language problems and 
the explanatory variables. 

3.3.1 IQ 
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-IV 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, (R2=.409, F(1, 34)=23.503, p < .001). The regression 

equation for predicting language problems from full scale IQ was ŷ= -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 IQ. 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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Language Problem No language problem
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Age 11-16

Children with language problems Total

Figure 14 Prevalence of language problems in the age 
group 11-16 years 
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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 .100NS 

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 IQ 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 IQ.  

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.R2 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 R2 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 IQ, and ADHD symptoms in children with ADHD. 

 Language problems 

Predictors OR 95% CI 

Step 1 

Gender .464NS .044-4.940 

Age 2.214p=.023 1.115-4.396 

R2 .353  

Step 2 

Gender .193NS .012-3.119 

Age 2.219P=.044 1.021-4.822 

Full Scale IQ 1.130NS (p=.081) .985-1.295 

R2 .501  

Step 3 

Gender .025NS .000-12.81 

Age 3.925NS .611-25.226 

Full Scale IQ 1.378NS .857-2.215 

Total Score ADHD-RS .718NS .425-1.214 

Impact Score SDQ 1.030NS .304-3.493 

Total Score SDQ 1.356NS .821-2.239 

R2 .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 “Språk 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 “Språk 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 IQ 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 IQ. 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 IQ 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 IQ, 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  
 The children participating in this study has a certified ADHD or ADD diagnosis 

acquired after thorough examination according to national guidelines.  

 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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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.  

4.1.2 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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 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.  

 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.  

 It is 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-IV 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 IQ.  
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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-IV 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 IQ 39 97,03 11,12 5 86,20 8,871 34 98,62 10,600 -2.486 .018 

Verbal 
Comprehension 
Index 

38 99,00 11,44 3 91,33 6,351 35 99,66 11,593 -1.217 .231 

Processing 
Speed Index 

38 93,87 14,45 3 72,67 15,948 35 95,69 13,013 -2.900 .006 

Perceptual 
Reasoning 

38 104,16  15,46 3 86,67 6,028 35 105,66 15,125 -2.138 .039 

Working 
Memory  

37 91,00 12,57 3 84,33 13,796 34 91,59 12,512 -.957 .345 

Prosocial 
Behaviour SDQ 

44 7,57 2,084 6 7,33 3,011 38 7,61 1,953 -.294 .770 

Hyperactivity 
Inattention SDQ 

44 6,70 1,972 6 8,00 1,789 38 6,50 1,942 1.775 .083 
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Emotional 
symptoms SDQ 

44 3,64 2,598 6 3,83 2,787 38 3,61 2,605 .198 .844 

Conduct 
Problems SDQ 

44 2,36 1,894 6 2,83 2,483 38 2,29 1,814 .649 .520 

Peer problem 
SDQ 

44 3,70 2,226 6 2,33 2,338 38 3,92 2,161 -1.656 .105 

Impact score 
SDQ 

44 6,02 1,798 6 6,83 1,602 38 5,89 1,813 1.194 .239 

Internalizing 
score SDQ 

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

Externalizing 
Score SDQ 

43 7,34 3,660 6 10,83 3,189 37 9,11 3,356 1.175 .247 

Total score SDQ 44 16,43 5,205 6 17,00 7,348 38 16,34 4,912 .285 .777 

Inattention 
ADHD-RS 

46 17,83 5,347 6 19,00 2,449 40 17,65 5,655 .572 .570 

Hyperactivity/ 
Impulsivity 
ADHD-RS 

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

Total score 
ADHD-RS 

46 32,00 9,762 6 35,00 5,797 40 31,55 10,200 .804 .426 
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Table 3 Correlation table.  

  PSB 
SDQ 

HI 

SDQ 

ES 
SDQ 

CP 
SDQ 

PP 
SDQ 

IS 

SDQ 

TS 
SDQ 

IN RS HI RS CO RS VCI PR WM PS FS 

PSB 
SDQ 

 

 

 

Pearson 
Correlation  

1 

 

   44 

-.043 

.781 

44 

.125 

.419 

44 

-.301* 

.047 

44 

-.389** 

.009 

44 

-.252 

.099 

44 

-.229 

.135 

44 

.099 

.521 

44 

-.186 

.228 

44 

-.056 

.718 

44 

-.294 

.082 

36 

-.051 

.769 

36 

-.213 

.219 

35 

.254 

.135 

36 

-.026 

.877 

37 

Significance (2-
tailed) 

N 

HI 
SDQ 

Pearson 
Correlation  

-.043 

.781 

44 

1 

 

44 

.246 

.107 

44 

.160 

.299 

44 

-.057 

.711 

44 

.212 

.167 

44 

.536** 

.000 

44 

.376* 

.012 

44 

.586** 

.000 

44 

.561** 

.000 

44 

-.146 

.397 

36 

-.040 

.815 

36 

-.208 

.230 

35 

.172 

.315 

36 

-.145 

.393 

37 

Significance (2-
tailed) 

N 

ES 
SDQ 

Pearson 
Correlation  

.125 

.419 

44 

.246 

.107 

44 

1 

 

44 

.046 

.765 

44 

.146 

.345 

44 

.176 

.253 

44 

.672** 

.000 

44 

.346* 

.021 

44 

.302* 

.047 

44 

.374* 

.012 

44 

.069 

.688 

36 

.156 

.363 

36 

-.279 

.104 

35 

.195 

.253 

36 

-.001 

.996 

37 

Significance (2-
tailed) 

N 

CP 
SDQ 

Pearson 
Correlation  

-.301* .160 .046 1 .291 .209 .581** .168 .265 .252 -.440** -.364* -.359* -.453** -.583** 
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Significance (2-
tailed) 

.047 

44 

.299 

44 

.765 

44 

 

44 

.055 

44 

.173 

44 

.000 

44 

.276 

44 

.083 

44 

.099 

44 

.007 

36 

.029 

36 

.034 

35 

.006 

36 

.000 

37 
N 

PP 
SDQ 

Pearson 
Correlation  

-.389** 

.009 

44 

-.057 

.711 

44 

.146 

.345 

44 

.291 

.055 

44 

1 

 

44 

.170 

.269 

44 

.579** 

.000 

44 

-.067 

.666 

44 

.224 

.143 

44 

.097 

.530 

44 

.088 

.611 

36 

.090 

.602 

36 

.006 

.972 

35 

-.132 

.443 

36 

-.096 

.573 

37 

Significance (2-
tailed) 

N 

IS SDQ Pearson 
Correlation  

-.252 

.099 

44 

.212 

.167 

44 

.176 

.253 

44 

.209 

.173 

44 

.170 

.269 

44 

1 

 

44 

.312* 

.039 

44 

.320* 

.034 

44 

.231 

.131 

44 

.317* 

.036 

44 

.311 

.065 

36 

.100 

.561 

36 

.344* 

.043 

35 

.083 

.632 

36 

.083 

.625 

37 

Significance (2-
tailed) 

N 

TS 
SDQ 

Pearson 
Correlation  

-.229 

.135 

44 

.536** 

.000 

44 

.672** 

.000 

44 

.581** 

.000 

44 

.579** 

.000 

44 

.312* 

.039 

44 

1 

 

44 

.346* 

.021 

44 

.564** 

.000 

44 

.531** 

.000 

44 

-.161 

.349 

36 

-.045 

.793 

36 

-.373* 

.027 

35 

-.065 

.708 

36 

-.329* 

.047 

37 

Significance (2-
tailed) 

N 

IN  

RS 

Pearson 
Correlation  

.099 

.521 

44 

.376* 

.012 

44 

.346* 

.021 

44 

,168 

.276 

44 

-.067 

.666 

44 

.320* 

.034 

44 

.346* 

.021 

44 

1 

 

46 

.484** 

.001 

46 

.844** 

.000 

46 

.051 

.760 

38 

.021 

.901 

38 

-.051 

.766 

37 

.049 

.772 

38 

.058 

.724 

39 

Significance (2-
tailed) 

N 
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HI  

RS 

Pearson 
Correlation  

-.186 

.228 

44 

.586** 

.000 

44 

.302* 

.047 

44 

.265 

.083 

44 

.224 

.143 

44 

.231 

.131 

44 

.564** 

.000 

44 

.484** 

.001 

46 

1 

 

46 

.878** 

.000 

46 

.083 

.619 

38 

.016 

.923 

38 

.189 

.263 

37 

.265 

.108 

38 

.014 

.933 

39 

Significance (2-
tailed) 

N 

CO  

RS 

Pearson 
Correlation  

-.056 

.718 

44 

.561** 

.000 

44 

.374* 

.012 

44 

.252 

.099 

44 

.097 

.530 

44 

.317* 

.036 

44 

.531** 

.000 

44 

.844** 

.000 

46 

.878** 

.000 

46 

1 

 

46 

.080 

.633 

38 

.022 

.898 

38 

.088 

.603 

37 

.192 

.249 

38 

.041 

.806 

39 

Significance (2-
tailed) 

N 

VCI Pearson 
Correlation  

-.294 

.082 

36 

-.146 

.397 

36 

.069 

.688 

36 

-.440** 

.007 

36 

.088 

.611 

36 

.311 

.065 

36 

-.161 

.349 

36 

.051 

.760 

38 

.083 

.619 

38 

.080 

.633 

38 

1 

 

38 

.600** 

.000 

38 

.579** 

.000 

37 

.280 

.089 

38 

.806** 

.000 

36 

Significance (2-
tailed) 

N 

PR Pearson 
Correlation  

-.051 

.769 

36 

-.040 

.815 

36 

.156 

.363 

36 

-.364* 

.029 

36 

.090 

.602 

36 

.100 

.561 

36 

-.045 

.793 

36 

.021 

.901 

38 

.016 

.923 

38 

.022 

.898 

38 

.600** 

.000 

38 

1 

 

38 

.348* 

.035 

37 

.320* 

.050 

38 

.777** 

.000 

36 

Significance (2-
tailed) 

N 

WM Pearson 
Correlation  

-.213 

.219 

-.208 

.230 

-.279 

.104 

-.359* 

.034 

.006 

.972 

.344* 

.043 

-.373* 

.027 

-.051 

.766 

.189 

.263 

.088 

.603 

.579** 

.000 

.348* 

.035 

1 

 

.371* 

.024 

.709** 

.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 
Correlation  

.254 

.135 

36 

.172 

.315 

36 

.195 

.253 

36 

-.453** 

.006 

36 

-.132 

.443 

36 

.083 

.632 

36 

-.065 

.708 

36 

.049 

.772 

38 

.265 

.108 

38 

.192 

.249 

38 

.280 

.089 

38 

.320* 

.050 

38 

.371* 

.024 

37 

1 

 

38 

.555** 

.000 

36 

Significance (2-
tailed) 

N 

FS Pearson 
Correlation  

-.026 

.877 

37 

-.145 

.393 

37 

-.001 

.996 

37 

-.583** 

.000 

37 

-.096 

.573 

37 

.083 

.625 

37 

-.329* 

.047 

37 

.058 

.724 

39 

.014 

.933 

39 

.041 

.806 

39 

.806** 

.000 

36 

.777** 

.000 

36 

.709** 

.000 

36 

.555** 

.000 

36 

1 

 

39 

Significance (2-
tailed) 

N 

ST Pearson 
Correlation  

-.122 

.429 

44 

-.131 

.396 

44 

-.164 

.286 

44 

-.176 

.254 

44 

.075 

.628 

44 

-.045 

.774 

44 

-.164 

.286 

44 

-.020 

.896 

46 

.105 

.486 

46 

.054 

.724 

46 

.520** 

.001 

38 

.562** 

.000 

38 

.527** 

.001 

37 

.413** 

.010 

38 

.611** 

.000 

39 

Significance (2-
tailed) 

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:  
VCI= 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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