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Abstract

Various studies have shown a connection between regulatory problems in infancy/toddlerhood
with behavioral problems and attention deficit/ hyperactivity disorder (ADHD) in childhood. The
intent of this research is to examine associations between sleeping problems, colic and recurrent
infections in infancy to ADHD in childhood. Participants were 555 4 to 9-year-old children. In
the clinical group there were 283 children, 76% were diagnosed with ADHD and the rest had
significant ADHD symptoms. The control group consisted of 272 children that did not have
ADHD. Autism was an exclusion criteria for this study. Results show that sleeping problems,
colic and recurrent infections in infancy do not predict ADHD later in childhood. There was a
significant difference between the clinical group and the control group where the control group
had more sleeping problems and more colic than the clinical group. These results indicate that
children with ADHD do not have more sleeping problems, colic or recurrent infections in
infancy than children without ADHD.

Utdrattur

Nokkrar rannsoknir hafa synt samband a milli svefnvanda, éveerdar og endurtekinna sykinga fra
0-2 ara aldurs og hegdunarvanda og ADHD seinna i barnaesku. Tilgangur pessarar rannsoknar
var ad skoda hvort ad tengsl séu parna & milli. batttakendur voru 555 bérn & aldrinum 4 — 9 ara. |
kliniska h6pnum voru 283 bdrn en hann skiptist i patttakendur sem héfou i 76% tilvika ADHD
greiningu, restin var med ADHD einkenni sem ekki nadu greiningu. | samanburdarhépnum voru
272 born sem ekki eru med ADHD. | rannsékninni voru bém med einhverfu tekin Gt til pess ad
koma i veg fyrir ad einkenni svefnvanda, 6veerdar eda sykingar skyrdust ekki betur af peirri
roskun. Nidurstédur syndu ad ekki var hagt ad spa fyrir um ADHD seinna i barnasku ut fra
svefnvanda, 6verd og enduteknum sykingum & 0-2 ara aldursskeidinu. bad var hinsvegar
marktaekur munur & milli kliniska hépsins og samanburdarhdpsins & svefnvanda og dveerd par
sem samanburdarhopurinn hafdi meiri svefnvandamal og 6vaerd heldur en kliniski hépurinn.
Pessar nidurstédur benda til ad born med ADHD hafa ekki meiri svefnvandamal, 6vaerd og
endurteknar sykingar & bilinu 0-2 ara samanborid vid bdrn sem ekki eru med ADHD.
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Many infants experience regulatory problems such as sleeping problems, colic and recurrent
infections. Some studies have shown that there is a connection between regulatory problems in
early childhood and ADHD later in childhood (Hemmi, Wolke and Schneider, 2011; Wolke,
Rizzo and Woods, 2002). More studies are needed to determine if there really is a connection
between these two constructs and if so, which aspects are related and how do they connect? It is
possible that regulatory problems in infancy are an early sign of ADHD and therefore it is
important to recognize it. In order to minimize the inhabitation that the symptoms pose for the
child, regulatory problems need to be investigated in relation to ADHD. To investigate this, it is
important to have a clinical group of children who have been diagnosed with ADHD, with a
known developmental history. The developmental history needs to contain information about
factors of regulatory problems such as sleeping problems, whether they had colic or not and if
they had any recurrent infections. With this in mind the following study was conducted to see
whether it was possible to examine retrospectively whether children diagnosed with ADHD were
more likely to have had such regulatory problems in infancy compared to children without

ADHD.

ADHD

Attention deficit/ hyperactivity disorder (ADHD) begins in childhood and is described as the
individual having difficulties paying and sustaining attention and/or having problems with being
hyperactive and impulsive. These symptoms can affect the children’s functioning or
development as well as often being problematic in interaction with others. Three kinds of ADHD
subtypes are diagnosed: inattention, hyperactivity/impulsivity and a combination of the two. To

be diagnosed with inattention, six or more of nine symptoms have to be present and have been



present for the last 6 months to a degree where they have negative effects on development and/or
on social and academic activities. Examples of these symptoms include difficulty paying
attention or making careless mistakes, difficulties remaining focused and sustaining attention,
difficulties organizing, often loses things, forgetfulness and being very easily distracted
(American Psychiatric Associations, 2013).

Being diagnosed with hyperactivity/impulsivity requires six or more of the nine
symptoms to be present for one month, to the degree that they have negative effect on
development and/or social and academic activities. Examples of these symptoms are fidgeting
with hands or feet and squirming when seated, unexpectedly leaving situations, running and
climbing when not appropriate, excessive talking, difficulty waiting and interrupting or intruding
others (APA, 2013).

The combined version of ADHD is if the criteria for both inattention and
hyperactivity/impulsivity are met. To get diagnosed with ADHD several inattentive or
hyperactive/impulse symptoms have to have been present before 12 years of age, it is not enough
if these symptoms first started after that age. The symptoms also have to be present in two or
more environments, for example at school and at home. The diagnosis can be specified by
severity: mild, moderate or severe. Mild means that there is a minor impairment functioning and
severe means that many of the symptoms required are especially severe. Moderate is a state
somewhere in between mild and severe. There are some exceptions about a different
combination of symptoms than explained above. That is, if the clinician thinks that diagnosis of
ADHD is appropriate even though the criteria are not completely met. Those diagnoses are

called Other specified ADHD and Unspecified ADHD (APA, 2013).
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The frequency of ADHD is approximately 5 to 10% in school aged children with a higher
prevalence in boys (Dulcan, 1997; Scahill and Schwab-Stone, 2000). Boys with ADHD
generally receive more negative discipline practices at home, lower grades, more sleeping
problems with more speech problems as well as more school suspensions (Bauermeister, 2007).
There is little evidence that points to differences between girls and boys when it comes to
patterns of associations of ADHD, whether they have the inattentive type,
hyperactivity/impulsivity or both. Of the ones with the combined type, boys were more likely to
have mood disorders. Of the ones that had the inattentive type, girls were more likely to have
anxiety (Bauermeister, 2007). A study from 2002 showed that girls were more likely to have the
inattentive type of ADHD than boys and less likely to have learning disabilities. Boys with
ADHD were more likely than girls to have conduct disorder and major depression (Biederman et
al. 2002). In another study from 2007, ADHD was associated with an increased chance of

children’s sleeping problems (Bauermeister et al. 2007).

Sleeping problems

Children with ADHD often have problems with sleep but overall getting enough sleep is
important for all children, with or without ADHD. Poor sleep can, for example, affect children’s
mental state and attention span. Examples of sleep problems among children are difficulties with
sleep onset, enuresis, night waking, sleep walking, nightmares, night terrors and problems
waking up in the morning (Owens, Maxim, Nobile, McGuinn and Msall, 2000; Paavonen et al.
2000).

The definition of Insomnia Disorder according to DSM-5 is a complaint of

dissatisfaction of sleep quantity or quality. Along with dissatisfaction of sleep quantity or
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quality, three of the following symptoms need to follow to meet the criteria for Insomnia
Disorder; difficulty initiating sleep (in children that might have difficulty falling asleep without a
caregiver intervening), problems maintaining sleep (where children often need a caregiver to do
something about it) or early-morning awakening (without being able to go back to sleep). To get
diagnosed with Insomnia Disorder the sleep disturbances have to bring about clinical impairment
and distress to the person’s social, occupational or other functioning. The sleeping problems

need to occur at least 3 nights a week and be present for at least 3 months (APA, 2013).

Sleeping problems and ADHD

Children with ADHD generally have more problems with sleep than healthy children. Compared
to healthy children, they often don’t get enough sleep during the night. Both parents and the
children’s own reports show more disturbances in sleep for children with ADHD than children
who do not have ADHD (Owens et al. 2000). Some studies have shown that one in every four
infants with sleeping problems will later (at 5.5 years old) qualify for the diagnosis of ADHD.
The children that are later diagnosed with ADHD also show more problematic behavior as
infants such as problems with sleep, feeding problems and more crying than other infants
(Thunstrém, 2002).

Sleeping patterns are different for children who have ADHD. Their total sleep time is
shorter because of greater difficulty falling asleep at bedtime compared to their peers. Daytime
naps also stop at an earlier age for children that have ADHD compared to children that don‘t
have ADHD (Scott et al. 2013).

For healthy 7 and 8 year old children, sleeping difficulties and short sleep is associated

with increased risk of ADHD behavioral symptoms. Sleep duration as well as parental reports
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about their children’s sleeping difficulties are associated with increased risks of ADHD
symptoms (Paavonen et al. 2009). Another study showed that even among healthy children,
sleep restrictions affect inattentive behavior and academic performance but not hyperactivity
behavior. (Fallone et al. 2001; Fallone et al. 2005).

Some studies have shown that children with ADHD showed more movements during
sleep (Cortese et al. 2006; Corkum et al. 1998) but were no different from the control group
when it came to sleep duration (Corkum, Tannock and Moldofsky, 1998). In contrast, another
study showed that short sleep duration is associated with ADHD symptoms (Paavonen et al.
2009). Overall, it has been observed that children with ADHD experienced more sleepiness
during the day (Cortese et al. 2006).

Children that have ADHD co-morbid with other psychological disorders might even have
more problems with sleep than children that only have ADHD. For example, children that have
both ADHD and an anxiety disorder have more sleeping problems than children that only have
ADHD (Hansen, Skirbekk, Oerbeck, Richter and Kristensen, 2011). A 2013 study revealed that
in a7 to 13 year old participation group 76% of the children experienced sleeping difficulties.
Sleeping problems in children with ADHD and/or anxiety disorders from 7-13 years old are
likely to have the same sleeping problems 18 months later (Hansen, Skirbekk, Oerbeck, Wentzel-
Larsen, and Kristensen, 2013). Parent reports, obtained through diaries recording their infant’s
sleeping problems within the first two years of their life, showed that the sleeping problems

decreased after the first two months (Wake et al. 2005).
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Colic and feeding problems

Sleeping problems are not the only regulatory problems that some children contend with, colic
and feeding problems are also among them. Infantile colic is an uncontrollable crying and
fussing in otherwise healthy infants that usually lasts at least three hours a day, three times a
week for at least three weeks (Wessel, Cobb, Jackson, Harrison and Detwiler, 1954). For most
infants, colic stops around three to four months of age but in about 30% of cases the colic
doesn’t stop until around the fifth month (Leung and Lemay, 2004). A higher number of babies
have colic at the age of 6 weeks than at the age of 3 months. In a study from 2002, 86% of the
infants that had colic at 6 weeks of age didn’t have it at 3 months of age. (Clifford, Campbell,
Speechley and Gorodzinsky, 2002). Feeding and dietary modifications seem to play a role
(Lucassen et al. 2000; Lothe and Lindberg, 1989). Elimination of cow’s milk protein and
behavioral interventions seems to help in some cases (Lucassen et al. 1998).

When looking into if colic predicts any factors in children’s development later on in
childhood, some studies show that there may be some connections. Associations have, for
example, been found with recurrent abdominal pains later on in childhood for children that had
colic (Savino et al. 2007; Canivet, Jakobsson and Hagander, 2000). Associations have also been
found between colic and allergies when children are 10 years old. Infantile colic has also been
associated with psychological disorders in childhood, of which colic may have been an early
expression (Savino et al. 2007). In contrast, a study from 2000 didn’t find any activity difference
between the children that had colic as infants and the ones that didn’t. Overall, mothers of ex-
colic infants saw their children as more emotional than the mothers of children that did not have

colic as infants (Canivet et al. 2000).
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Infants with colic have also demonstrated more feeding problems (Miller-Loncar, Bigsby,
High, Wallach and Lester, 2004). A study from 2000 showed, for example, that children at 4
years of age that had colic as infants were less likely, according to parents, to enjoy the food they
were eating, as well as refusing certain types of food more often than children that did not have
colic as infants (Canivet et al. 2000).

The most common feeding problem in early infancy is colic, but the most common
feeding problems after six months of age are poor appetite, refusal of solids and general refusal
to eat (Lindberg, Bohlin and Hagekull, 1991). In a study from 1991, children that had early
refusal to eat grew up normally with regard to health and development. On the other hand, they
were more likely to have behavioral problems and eating pattern issues later on (Dahl and
Sundelin, 1992). A toddler’s refusal of eating often presents itself in a behavior as not being
hungry at mealtimes, slow eating and being picky of what kind of food they want to eat (Reau,
Senturia, Lebailly and Christoffel, 1996).

Preterm babies are also at a greater risk of developing feeding problems. Associations
have also been found between early feeding problems and behavioral problems at 2 years of age
(Dahl, 1879; Nathalie et al. 2003). The children that had early feeding problems were also

significantly more likely to have recurrent infections (Dahl, 1987).

Combined regulatory problems

Children that had untreated moderate to severe regulatory problems were more likely to have
developmental, emotional and behavioral problems when they reached the age of four.
(Degangi, Porges, Sickel and Greenspan, 1993). The regulatory problems seem to affect each

other to some extent. For those children in which persistent crying went beyond the first 6
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months, eating and sleeping difficulties increased (Kries, Kalies and Papusek, 2006). A recent
study showed that regulatory problems such as crying, sleeping and feeding disturbances predict
dysregulated behavior across childhood and as the number of regulatory problems increases, the
more difficult the child’s behavior becomes (Winsper and Wolke, 2013). For example, infants
that have persistent crying associated with feeding or sleeping problems are at increased risk for
developing hyperactivity problems (Wolke, Rizzo and Woods, 2002). Another study showed that
more than one regulatory problem increased the probability of eating problems at 20 months and
56 months of age, at least for infants born at risk (Schmid, Schreier, Meyer and Wolke, 2009).

In another study, crying and feeding problems were measured at 5 months and mental
development was measured with a Griffiths scale at 20 month and a cognitive assessment at 56
months. Having regulatory problems at 5 months was related to mental and cognitive
development in children at the age of 20 months and 56 months. In the same study, poor parent
relationship predicted regulatory problems in infants (Wolke, Schmid, Schreier and Meyer,
2009). For maternal-reports behavioral dysregulation in infancy was a risk factor for behavioral
concerns among 5 and 14 year old children (Hyde, O’Callaghan, Bor, Williams, and Najman,
2012).

A meta-analysis from 2010 reviewed 22 longitudinal studies from 1987-2006 that studied
regulatory problems and behavioral problems. The conclusion was that infants that had
regulatory problems such as crying or sleeping problems had more behavioral problems as
children. These behavioral problems were ADHD problems, internalizing and externalizing

problems (Hemmi, Wolke and Schneider, 2011).



16

Summary

Regulatory problems in infancy and ADHD later in childhood have in some studies shown a
connection. For early treatment and prevention of the escalation of symptoms, it is important to
establish if there is a connection, and if so, what kind of connection. Children with ADHD seem
to have more problems with sleep, than children who do not have ADHD (Owens et al. 2000).
They often have a harder time falling asleep during the night and sleep for a shorter period of
time overall (Scott et al. 2013). When infants have sleeping problems, one of every fourth infant
will later qualify for the diagnosis of ADHD (Thunstrom, 2002). However, very few studies have
examined retrospective data where parents of children who are diagnosed with ADHD are asked
whether their children had regulatory problems in infancy.

Further regulatory problems that infants often contend with are colic and feeding
problems. Infantile colic is an uncontrollable crying and fussing in otherwise healthy infants that
usually lasts at least three hours a day, three times a week for at least three weeks (Wessel et al.
1954) in which feeding and dietary modifications seem to play a role (Lucassen et al. 2000;
Lothe and Lindberg, 1989). Infants with colic show more feeding problems than infants that
don’t have colic (Miller-Loncar et al. 2004). The most common feeding problem in early infancy
is colic, but the most common feeding problems after six months of age are problems such as
poor appetite, refusal of solids and general refusal to eat (Lindberg et al. 1991). In a study from
1991, children that had an early refusal to eat grew up normally with regard to health and
development. On the other hand they were more likely to have behavioral problems and eating
pattern problems later on (Dahl and Sundelin, 1992).

When looking into more than one regulatory problem together, studies have shown that

children with untreated moderate to severe regulatory problems were more likely to have
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developmental, emotional and behavioral problems later on (Degangi et al. 1993). Infants that
had regulatory problems such as crying or sleeping problems have more behavioral problems as
children. These behavioral problems were both internalizing and externalizing problems, such as

ADHD (Hemmi et al. 2011).

Goal of this study

The goal of this study is to investigate whether regulatory problems such as sleeping problems,
colic and recurrent infections from birth to 2 years of age are associated with ADHD in children
at the ages of 4 to 9 years old. The study was retrospective in terms of parents of children being
diagnosed with ADHD, between 4-9 years of age, being asked to recollect how they were as
infants in terms of sleeping patterns, colic and recurrent infections. The goal of the study was
therefore to see whether the fairly strong prediction of children who have regulatory problems
early on (at least 25%) (Thunstrém, 2002) and develop behavioral difficulties such as ADHD,
would hold if examined retrospectively, and whether the group being diagnosed with ADHD

later on showed this pattern of regulatory problems in infancy.

Method

Participants

Participants in the study were 555 children from 4 to 9 years of age born in 2004 to 2009 and
living in Iceland. Of these children 283 were in the clinical group and 272 were in the control
group. In the clinical group 72% were boys and the rest were girls. In the control group 47.8%

were boys, and 51.8% girls (one of the participants did not answer the question about what
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gender their child is). The mean age of the participants in the clinical group was 6.6 years and the
mean age for the control group was 6.8 years.

The clinical group consisted of children whose parents sought services for them at the
Centre for Child Development and Behavior (CCDB) from January 2008 to March 2014. CCDB
is part of the Primary Health Care of the Capital Area in Reykjavik, Iceland and provides
services for the entire country. The children were all diagnosed at the CCDB with ADHD
(75.6%) or it was conclusive that they had significant ADHD symptoms but did not meet
diagnostic criteria (24.4%). Twelve children (original clinical sample was 295 children) had been
diagnosed with autism and were therefore omitted from the sample as they could have had
regulatory problems in infancy that were not due to ADHD symptoms. Of the children who were
diagnosed with ADHD, some received a diagnosis of mainly inattentive ADHD with others
hyperactivity/impulsive ADHD, but most received a diagnosis of ADHD combined (58.3%).

The children in the control group came from four preschools and four elementary schools
in three different cities and towns in Iceland: Reykjavik, Akureyri and Borgarnes. These
locations were selected to resemble the clinical group the closest. One child was removed from
the control group data because that child was adopted at 2 years of age and little was known
about his sleeping or eating habits before this time. In the control group seven children had a
diagnosis of autism and were therefore excluded from participation. Six children were excluded
from the control group because they were diagnosed with ADHD (original sample was 283
children). As an incentive, parents in the control group were offered to enter a lottery pool upon

completing the internet survey, where they could win movie tickets.
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Measures

Clinical group

The clinical group is divided into children that have ADHD diagnosis and children that have
ADHD but do not reach the criteria for diagnosis. In current study, these two groups were
compared to each other as well as both groups were compared to the control group. Definition
for the clinical group’s regulatory problems (sleeping problems, colic and recurrent infections)
came from the pediatricians registering and evaluating the developmental history. Definitions for
how to get similar data from the control group were made in cooperation with one of the

pediatricians at the CCDB.

Control group

Parents of the children in the control group received an internet survey that contained 23 multiple
choice questions (the questionnarie is provided as an appendix at the end). The goal was to get
similar information about the control group as was already known about the clinical group. The
questions were then stipulated in the survey, based on the existing information from the clinical
group about the children’s developmental history.

Each of the multiple choice questions had a varying amount of answer choices and most
of them were formulated with the parent being asked if their children had “any of the following”
problems. For example, one of the questions asked if the child had any number of sleeping
problems from 1-2 years of age. The answer choices were “Woke up often during the night (3-5
times or more nights a week)”, “The parents sought sleep counselling for the child because the
problem was extensive”. “The child had to be given sleep medicine” and the last choice was

“none of the above”. The participants were asked to mark everything that was applicable.
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Many of the questions were basic yes/no questions that gave information about if the
problem was present or not. For example one question was, “Did your child have colic the first
month of'its life?”” and the possible choices were either yes/no (see Appendix 1).

Overall, the questions were about sleeping problems from 0-2 years of age and current
sleeping problems over the past six months. To control for the fact that the sleeping problems
were due to anxiety, those parents who marked “yes” for current sleeping problems were asked if
they thought that anxiety was the reason behind the sleeping problem. Then other questions were
about colic and recurrent infections in infancy, if the child was born prematurely and/or low birth
weight. The last questions were about if the children had been diagnosed with ADHD or if there
were any concerns about ADHD symptoms. These questions were in order to prevent having the
same children in both the clinical group and the control group. To prevent that the reason for
regulatory problems were because of autism, parents were asked about if their child had autism
or if there were any concerns currently regarding autism.

Six questions were in the survey from the behavioral list Strength and Difficulties
Questionnaire (SDQ) (Goodman, 2001). These questions were asked to compare the differences
in SDQ score between the clinical group and the control group. The SDQ measures prosocial
behavior and psychopathology of 3 tol6year-olds and predicts five-factors: emotional, conduct,
hyperactivity/inattention, peer and prosocial behavior (Goodman, 2001). The current study only
used the questions about hyperactivity and impulsivity to scheme for ADHD (see in the back
Appendix 1, questions 16 to 21). The translated and normed Icelandic version of the SDQ list has
been shown to have good psychometric properties, including internal consistency (r=.81). When

children score over 1.5 standard deviations from the mean, a clinical threshold has been reached
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and the child has significant hypeactivity and/or impulsivity (Skarphédinsson and Magnusson,

2008).

Sleeping problems

Sleep was considered to be a problem when the baby woke up 3-5 times a night, a few nights a
week from 1-2 years of age, when the parent got sleep counseling and when sleeping medicine
was needed for the baby. Concerning current sleep problems, the parents were asked about the
last 6 months; if their child had problems falling asleep in the evening and if the child woke up
regularly during the night, few times a week. It was also considered to be a problem if their child

got nightmares 3-4 times a month or more.

Colic

Parents were asked if their child had colic as an infant. Colic was not further defined.

Recurrent infections

Parents were asked if their children got recurrent infections when they were babies, such as ear
infections that led to ear tubes, pneumonia, sinusitis, urinary infection or any other infections that
the parents had an opportunity to note in the comment section. These infections were not further

defined.

Procedure
Approval for the research was given by the Icelandic Data Protection Authority

(2013101226AT) and the National Bioethics Committee (14-021).
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The data for the clinical group was accessed at the CCDB database. Variables such as
ADHD diagnosis, ADHD symptoms, developmental history such as sleeping problems, feeding
problems, colic, recurrent infections, birth weight, anxiety diagnosis, autism diagnosis, and SDQ
scores were collected from the database.

Parents of the participants in the control group were contacted through their schools.
Principals from elementary schools and preschools in three different cities/towns in Iceland were
contacted and asked to participate in the research by sending an internet survey to parents that
had children from 4 to 9 years of age. The principals that accepted to participate gave a written
consent and received a link via email with the internet survey. Subsequently they forwarded the
internet survey to the parents. Two weeks later the parents were reminded to answer the survey.
In the beginning of the survey the parents had to give an informed consent before they were able

to proceed to the questions in the survey.

Statistical analysis

SPSS 19 was used for the analyses. Descriptive statistics were calculated to compare the clinical
group and the control group. Chi square tests were applied to compare and indicate statistical
significance for the categorical variables. An independent samples t-test with the p value of < .05
was used to indicate statistical significance when comparing means for SDQ and ADHD rating

list.

Results

The goal of this study was to investigate whether regulatory problems such as sleeping problems,
colic and recurrent infections from the age 0 to 2 years old are associated with ADHD in children

at the age 4 to 9 years old.
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Descriptive statistics for the clinical group (split to diagnosed ADHD and ADHD symptoms) and

the control group, for comparison.

Diagnosed ADHD

ADHD symptoms

Control group

(n=214) (n=69) (n=272)
Boys 157 (77%) 47 (23%) 130 (47.8%)
Girls 57 (72.2%) 22 (27.8%) 141 (51.8%)
Age
4 — 6 years old 63 (29.4%) 31 (44.9%) 37 (13.7%)

6.01 — 8 years old
8.01 — 9.9 years old
SDQ scores

Parents (SD over 1.5)

Teacher (SD over 1.5)

ADHD rating scale

Attention deficit (SD
over 1.5)

Hyperactivity (SD
over 1.5)

Premature baby
Light weight baby

115 (53.7%)
36 (16.8%)

149 (82.8%)
(n=180)

125 (70.2%)
(n=178)

153 (78.1%)
(n=196)

142 (72.8%)
(n=195)
15 (7%)
7 (3.3%)

27 (39.1%)
11 (15.9%)

33 (58.9%)
(n=56)

38 (64.4%)
(n=59)

36 (54.1%)
(n=66)

35 (53.0%)
(n=66)

5 (7.2%)

4 (5.8%)

152 (55.9%)
82 (30.2%)

40 (14.7%)

19 (7%)
5 (1.8%)

ADHD = Attention Deficit Hyperactivity Disorder

SD = Standard deviation *p <.05

SDQ = Strengths and Difficulties Questionnaire

The difference within the clinical group between children that are diagnosed with ADHD

and children that have ADHD symptoms is shown, as well the results for the control group in

Table 1. The clinical group has a higher percentage of boys, whereas in the control group the

number of girls and boys were rather similar. In both the clinical group and the control group the

majority of participants were in the age range 6 to 8 years old.
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The table shows that the majority of participants in the clinical group scored over the
clinical threshold in SDQ (1.5 standard deviations above the mean), both in the diagnosis group
and the symptoms group. That means that the majority of the clinical group had clinically high
scores in inattention and/or hyperactivity/impulsivity with the group that had ADHD diagnosis
being higher in those scores than the group that had ADHD symptoms.

The parents of children diagnosed with ADHD reported greater ADHD symptoms in their
children (M=2.65, SD=0.98) compared to parents whose children were not diagnosed with
ADHD but showed some ADHD symptoms (M=1.8, SD=1.27), t(236)=5.231, p<.05). The
teachers of the children diagnosed with ADHD reported greater ADHD symptoms in their
children (M=1.87, SD=0.84) compared to teachers whose children did not get diagnosis but had
ADHD symptoms (M=1.5, SD=1.18), t(237)=-2.192, p<.05).

Table 1 showed that the majority of the participants in the clinical group were over the
clinical score for ADHD (1.5 standard deviations above the mean). There was a significant
difference in attention deficit (t(262) = -3.761, p<.05) and hyperactivity (t(261) = -3.824, p<.05)
within the clinical group, between the group that had ADHD diagnosis and the group that had
ADHD symptoms. Participants in the ADHD diagnosis group had more attention deficits and
hyperactivity than the ADHD symptoms group compared to the ADHD rating list that the
children‘s parents answered.

There was a similar percentage of premature babies in all three groups. No significant
difference was observed between clinical group and control group for babies born light weight

7/(1,N=16)=2.06, p=.151).
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Table 2
Outcome for regulatory problems from 0-2 year of age and ADHD from 4-9 years of age,

between the clinical group (diagnosed ADHD and ADHD symptoms) and control group.

Diagnosed ADHD ADHD symptoms Control group

(n=214) (n=69) (n=272)
Sleeping problems 30 (14%) 6 (8.7%) 54 (19.9%)
Colic 21 (9.8%) 5 (7.2%) 62 (23%)
Recurrent 36 (16.8%) 9 (13.2%) 28 (10.3%)

infections

ADHD = Attention deficit hyperactivity disorder *p < .05

There was not a significant difference within the clinical group between children that are
diagnosed with ADHD and the group that did not reach the diagnosis criteria but have ADHD
symptoms with regard to regulatory problems (see Table 2). That refers to sleeping problems
7/(1,N=36)=1.332, p=.249), colic #* (1,N=26)=0.412, p=.521) and recurrent infections
7/(1,N=45)=0.557, p=.455). The percentages may be different between the two clinical groups
as showed in Table 2, but the difference is not significant. There is however a significant
difference between the clinical group (the ADHD diagnosis group and ADHD symptoms group
together) and the control group for sleeping problems »* (1,N=90)=5.193, p=.023), with the
control group having more sleeping problems than the clinical group. There was also a
significant difference between the clinical group and control group for colic 4*(1,N=88)=19.596,
p<.001) where children in the control group had more occurrences of colic than the clinical
group. There was not a significant difference between groups for recurrent infections

7/(1,N=73)=3.562, p=.059).
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Information was also collected about current sleep problems (within the past 6 months)
both for the clinical group and the control group. For the clinical group there was a connection
between children that had sleeping problems as infants and children that have sleeping problems
now and for the past six months *(1,N=34)=20.33, p<.001), which means that the majority of
children that have sleep problems now, between 4-9 years of age, also had sleeping problems as
infants. For the control group, parents of 68 of the 272 children reported their children currently
having difficulty falling asleep. Of those 68 children 59% were reported to have difficulty falling
asleep due to anxiety/worry, according to their parents. Sleep problems must therefore be
interpreted with caution since some aspect of the problem can be due to anxiety and not just

difficulties falling asleep due to restlessness or ADHD symptoms.

Discussion

The objective of this study was to examine if there was any connection between regulatory
problems (sleeping problems, colic and recurrent infections) from 0-2 years of age and ADHD at
4-9 years of age. The outcome of the current study was that sleeping problems, colic and
recurrent infections as infants could not predict ADHD later on in childhood. In the current
research there was however a significant difference between the clinical group and control group
concerning sleeping problems and colic. The control group had more sleeping problems and
higher rates of colic than the clinical group. That result indicates that children that have ADHD
do not have more sleeping problems, colic or even recurrent infections more often as infants than
children that do not have ADHD.

The conclusion is interesting because some studies have shown a connection between

regulatory problems and ADHD later on (Hemmi, Wolke and Schneider, 2011; Wolke, Rizzo
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and Woods, 2002). Thunstrom showed in his study from 2002 that one in every four infants with
sleeping problems will later qualify for the diagnosis of ADHD (Tunstrom, 2002). The results
from the current study contradicts with that study since infants with sleeping problems were not
fond to be more likely to develop ADHD later on. Current results rather indicate that children
with ADHD are more protected against regulatory problems, although further studied are needed
to investigate this concept further. Additional studies have shown that children that have
regulatory problems were more likely to have behavioral problems later on (Degangi, Porges,
Sickel and Greenspan, 1993; Winsper and Wolke, 2013). A meta-analysis from 2010 showed
that infants that had regulatory problems such as crying or sleeping problems had more
behavioral problems like ADHD as children (Hemmi, Wolke and Schneider, 2011). The
outcome of the current study does not support these views but rather demonstrates an opposite
outcome. It is important to bear in mind that the regulatory problems are not always the same in
every study, in the current study crying problems were not investigated, as was done in the meta-
analysis.

The strength of the current study is that the finding was based on a large clinical sample,
using data from interviews of a pediatrician with parents of hundreds of children with mild to
severe ADHD symptoms over the span of six years. The study is the only research that we know
of that approaches this matter, regulatory problems and ADHD or behavior problems, by
examining a group of children that are already diagnosed with ADHD. It is really important to
view this matter from that retrospective angle instead of only doing a long term study where
infants who have regulatory problems are followed until later childhood.

The present study is not without its limitations. Limitations could apply regarding the

questionnaire that was designed for the control group. It is possible that the questionnaire did not
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sufficiently resemble the evaluation that the clinical group received, and that the way the
problems for the clinical group were registered was not captured well enough for the control
group. There could also be limitations in that some questions for the control group were not
further explained, for example the question about colic contained no further definition. It can
also provide a certain inaccuracy to ask the parents of 4 — 9 year old children to remember their
child’s state when they were 0-2 years old. To prevent that from becoming a real issue the
questions were made with an emphasis on the questions not becoming too detailed but still
focused on getting the required answers.

The connection between regulatory problems in infancy and ADHD in childhood still
remains unclear, although this study contradicts some of the studies that have been made within
the same area. It indicates that sleeping problems, colic and recurrent infections as infants cannot
predict ADHD later on in childhood. These results are an important indicator for this field of
study, but it is crucial that further studies investigate if there is any connection between

regulatory problems and ADHD.
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Appendix 1

Keeri patttakandi. Takk fyrir ad gefa pér tima og taka patt. Kénnunin etti ekki ad taka lengur en
10 minatur og er 23 spurningar. bu ert bedin/n um ad svara af bestu getu og taktu eftir ad sumar
spurningarnar snla ad barninu pinu i dag, enn adrar ad pvi pegar barnid var nokkra méanada, enn
adrar pegar barnid pitt var 1-2 ara. I hverri spurningu fyrir sig er petta vel skilgreint. Ef pu att
fleiri en eitt barn & pessum leikskola/grunnskéla veldu pa bara eitt barnid sem er & aldrinum 4-9
ara til ad hafa i huga pegar pu svarar spurningunum. Vinsamlegast fyllid bara Gt eina kénnun
fyrir hvert barn en foreldrum er velkomid ad svara pessum spurningum saman.

SAMPYKKI FYRIR PATTTOKU | RANNSOKN

o Eg veiti sampykki mitt fyrir pvi ad taka patt i rannsokninni Tengsl milli svefnvanda
0g Oveerdar a fyrstu aeviarum vio ADHD i bernsku

o Oll gogn eru dpersonugreinanleg og er ekki haegt ad rekja til min eda barnsins mins.

o Eg geri mér grein fyrir ad mér er frjalst ad heetta eda sleppa pvi ad svara einstokum
spurningum i rannsokninni hvenar sem er.

o Egsampykki ad fulltriar rannsoknaradila hafi adgang ad rannséknarnidurstddum.
Upplysingar um rannsoknina ma geyma i télvutaeku formi.

Dagmar Kr. Hannesdottir salfreedingur & Proska- og hegdunarst6d, Edda Sigfasdottir BA nemi i
salfreedi vio HA og Elin Dianna Gunnarsdottir dosent vio Hug- og félagsvisindadeild i HA.
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Hver er aldur barnsins pins?
O4ara
(O54éra
Oe6ara
(O7ara
(O8ara
(O9ara

Hvert er kyn barnsins pins?

(O Drengur
O stulka

Merktu vid ef eitthvad af pessu atti vid fra 1-2 ara aldurs hja pinu barni (merktu vid allt sem vid
a)

(O Vaknadi oft upp a néttunni (3-5 sinnum eda oftar nokkrar naetur i viku)

(O Svefnradgjof var fenginn vegna pess ad vandinn var mikill

(O Barnid fékk svefnlyf

(O Ekkert af ofangreindu & vid

(O Einhverjar athugasemdir

Ef pu hefur merkt vid ad barnid eigi erfitt med ad sofna a kvoéldin, telur pud pad vera vegna
kvida/dhyggna?

OJa

(O Nei

(O Barnid mitt 4 ekki erfitt med ad sofna 4 kvoldin

Merktu vid ef barnid pitt hefur verid med einhvern af eftirtéldum erfidleikum midad vid stoduna
eins og hun er i dag og sidustu 6 manudi (merktu vid allt sem vid a):

(O Erfidleikar vid ad sofna a kvéldin

(O Vaknar reglulega 4 néttunni nokkrum sinnum i viku

(O Feer oft martradir (3-4 sinnum eda oftar i manudi)

(O Ekkert af ofangreindu & vid

(O Einhverjar athugasemdir

Ef pu hefur merkt vid ad barnid eigi erfitt med ad sofna a kvoldin, telur pu pad vera vegna
kvida/ahyggna?

OJé

(O Nei

(O Barnid mitt & ekki erfitt med ad sofna 4 kvéldin
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10.

11.

12.

13.
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Var barnid pitt med tida ungbarnakveisu/magakveisu a fyrstu manudum aevinnar?
OJé
O Nei

Upplifdi barnid pitt endurteknar erynabdlgur og/eda vokvasofnun i eyra sem leiddi til pess ad
barnid purfti ror i eyrun eda ad fara i nefkirtlatoku?

o

O Nei

Fékk barnid pitt endurteknar sykingar fyrir tveggja ara aldur (3-5 sinnum eda oftar) t.d.
lugnabdlgur, kinnholubdlgur, pvagfaerasykingar eda annad?

OJa

(O Nei

Ef ja hvada sykingar (merktu vid allt sem vid 3):
(O Lugnabdlgur

(O Kinnholubdlgur

(O bvagfaerasykingar

(O Annad

Var barnid pitt fyrirburi?
OJa
(O Nei

Efja:
Hversu I6ng var medgangan? vikur

Faeddist barnid pitt 6 merkur/1500 gromm eda léttara?
OJé
(O Nei

Er barnid pitt med ADHD greiningu (ofvirkni/hvatvisi og/eda athyglisbrest)?
OJé
(O Nei

Hefur verid grunur/ahyggjur af ADHD hja barninu (t.d. fra leikskdla/skéla)?
OJé
(O Nei
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14. Er barnid pitt med réskun a einhverfurofi?

Ola
(O Nei

15. Hefur verid grunur/ahyggijur af roskun a einhverfuréfi hja barninu (t.d. fra leikskdla/skéla)?

Oula
O Nei

SDQ - Spurningar um styrk og vanda

Svarid hverri fullyrdingu med pvi ad merkja i einn reit: Ekki rétt, A3 nokkru rétt eda Orugglega rétt. bid
erud bedin ad merkja vid allar fullyrdingarnar, jafnvel pott pid séud ekki alveg viss, eda paer synist
heimskulegar! Svarid med tilliti til atferlis barnsins sidustu 6 manudi.

16.

17.

18.

19.

20.

21.

22.

Ekkirétt A& nokkru rétt Orugglega rétt

Eirdarlaus, ofvirk/ur, getur ekki verid kyrr lengi O O O
Feaer oft skapofsakdst eda er heitt i hamsi

Almennt hlydin/n, gerir yfirleitt eins og fullordnir dska
St6dugt med fikt eda 4 idi

Audvelt ad stela athygli hans/hennar, einbeiting a flakki.
Hugsar a8ur en hann/hin framkvaemir

Fylgir verkefnum eftir til enda, heldur gédri athygli

O o O o O O
o o O o0 0 O

Kaerar pakkir fyrir patttékuna! bin patttaka er mikils metin.

Ef pad vakna upp einhverjar spurningar vardandi rannsdknina er pér velkomid ad hafa samband
vid Dagmar K. Hannesdéttur salfraeding a broska- og hegdunarstdd i sima 585-1300 eda vid Eddu
Sigfusdottur BA nema i salfreedi i gegnum netfangid hal10564 @unak.is.
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