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Abstract
Studies have indicated that healthier dietary pattern and physical activity can improve mental
health in the general population. However, limited amount of researches have examined these
non-pharmacological interventions on ADHD symptoms and emotional well-being among
adolescents diagnosed with ADHD. The aim of this study was to examine this relationship
among 13-16 years old adolescents diagnosed with ADHD. The data used in this study came
from the 2014 annual population-based, Youth in Iceland, survey. ADHD symptoms were
assessed using 18-items self-reported questionnaire of statements related to ADHD
symptoms. Emotional well-being was assessed using 10 depression items and four anxiety
items from the SCL-90. Results revealed that male had more ADHD symptoms than female.
Students low on unhealthy diets showed fewer ADHD symptoms than those high on
unhealthy diet. There was no difference on ADHD symptoms after level of physical activity.
Students low on unhealthy diet showed more positive emotional well-being than those high
on unhealthy diet. Students high on physical activity showed more positive emotional well-
being than those who engaged in low or moderated physical activity. Female showed more
negative symptoms of emotional well-being than males.

Keywords: ADHD, physical activity, depression, anxiety, unhealthy diet

Utdrattur
Rannsoknir hafa synt fram 4 ad heilsusamlegt mataredi og hreyfing getur batt andlega heilsu
hja almenningi. Hinsvegar hafa rannsoknir verid takmarkadar vardandi tengsl 4 ADHD
einkennum og tilfinningalegri lidan medal unglinga sem greinast med ADHD. Markmid
pessarar rannsoknar var ad kanna petta samband medal unglinga, 4 aldrinum 13-16 ara, sem
greindir voru med ADHD. { rannsokninni voru notud gégn ur Ungt flk 2014. ADHD
einkenni voru metin med 18 atrida spurningalista. Andleg vellidan var metin med 10 atrida
spurningalista vardandi punglyndi og fjogurra atrida spurnigalista vardandi kvida par sem
notast var vid SCL-90. Nidurstodur leiddu i [jos ad karlar h6fou fleiri ADHD einkenni en
konur. Peir nemendur sem bordudu minna af 6hollu faedi syndu faerri ADHD einkenni en peir
nemendur sem bordudu mikid af 6hollum mat. Pad var enginn munur 4 ADHD einkennum
eftir pvi hve mikla likamlega areynslu peir stundudu. Peir nemendur sem bordudu minna af
6hollu faedi syndu einnig betri lidan en peir sem voru & 6hollu mataraedi. Nemendur sem
stundudu mikla likamlega areynslu syndu betri lidan en peir sem stundudu litla eda midlungs
likamlega areynslu. Konur syndu almennt meiri einkenni um tilfinningalega vanlidan en
karlar.

Lykilhugtok: ADHD, vellidan, likamleg areynsla, matarraedi, kvioi, punglyndi
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The Role of Physical Activity and Unhealthy Diet on ADHD Symptoms and Emotional Well-
Being in Adolescents Diagnosed with ADHD

Attention deficit hyperactivity disorder (ADHD) is among the most common
neurobehavioral disorder of childhood, characterized by symptoms of inattention, impulsivity
and hyperactivity (Biederman, Mick, & Faraone, 2000). The worldwide prevalence is
approximately 5% among children and adolescents and in school children younger than 18
years, it is in the range of 1-20% (Polanczyk, de Lima, Horta, Biederman, & Rohde, 2007).
More males than females are being diagnosed with ADHD (Schlack, Holling, Kurth, & Huss,
2006). Medication is often used as a first line of treatment for diminish the majority of
ADHD symptoms in children and adolescents diagnosed with ADHD (Halperin & Healey,
2011). However, not all patients response properly well to the pharmacological treatment
(Wigal, 2009). It might be explained by the extreme emphasis on reduced symptoms and less
focus on the emotional well-being, which could lead to non-beneficial patient treatment.
ADHD individuals are at higher risk of having comorbidity with psychiatry disorders. It is
therefore very important to focus on other mental aspects too as well as symptoms (Klassen,
Miller, & Fine, 2004; Tai & Chiu, 2009).

Numerous studies have reported that non-pharmacological interventions like healthy
diet and physical activity can improve mental health among individuals in diverse population
(Jacka et al., 2010; Nanri et al., 2010; Sanchez-Villegas et al., 2012; Oddy et al., 2009; Carek,
Laibstain, & Carek, 2011; Warburton, Nicol, & Bredin, 2006). However, limited amount of
researches have examined these non-pharmacological interventions, with the goal of
enhancing both, ADHD symptoms and emotional well-being in individual diagnosed with
ADHD.

The role of dietary patterns on ADHD symptoms

Recent cross-sectional studies have shown association between overall dietary
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patterns and ADHD symptoms (Azadbakht & Esmaillzadeh, 2012; Howard et al., 2011; Woo
et al., 2014; Park et al., 2012; van Egmond-Frohlich, Weghuber, & Zwaan, 2012; Liu et al.,
2014). Diets high in processed food and sugary products has been associated with greater risk
of ADHD symptoms among children and adolescents with ADHD diagnosis (Azadbakht et
al., 2012; Howard et al., 2011; Park et al., 2012; van Egmond-Frohlich et al., 2012; Liu et al.,
2014). Studies have been inconsistent on the association between Western dietary pattern and
healthy dietary pattern to the prevalence of ADHD symptoms among children and
adolescents with ADHD. Some of these studies have shown to combine both variable of,
healthy and unhealthy diet together, which might have caused these mixed effect (Azadbakt
et al., 2012; Woo et al., 2012). Although, it should be noted that the unhealthy dietary
patterns, in the aforementioned studies, are specified differently such as “fast food”, “sweet
dietary” and “Western diet”. They all contain the same high intake of saturated fat, salt and
refined sugar. Nevertheless, these cross-sectional researches showed evidence that certain
dietary patterns can be beneficial for ADHD symptoms, the causal relationship cannot be
pointed out.
The role of physical activity on ADHD symptoms

Several recent studies have examined the effects of frequent aerobic physical activity
in ADHD symptoms among children and adolescents diagnosed with ADHD. Indicating that
moderate to vigorous aerobic physical activity, three to six times per week, can alleviate the
behavioral symptoms in ADHD children and adolescents, compare to those engaging in low
or non-physical activity (Verret, Guay, Berthiaume, Gardiner, & Béliveau, 2012; Smith et al.,
2013; Pontifex, Saliba, Raine, Picchietti, & Hillman, 2013; Kang, Choi, Kang, & Han, 2011;
Ahmed & Mohamed, 2011; Abramovitch, Goldzweig & Schweiger, 2013; Khalife et al.,
2014). Other studies have suggested that physical activity, low to moderate intensity physical

activity, such as yoga and walking can be beneficial to children and adolescents diagnosed
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with ADHD (Haftner et al., 2006; Taylor, & Kuo, 2009; Jensen & Kenny, 2004). Although,
fewer studies have reported findings that comply with this relationship. Interesting is that
some of the studies, mentioned earlier, concluded that physical activity appears to have a
powerful impact on executive function where learning and behavior process are located
(Smith et al., 2013; Pontifex et al., 2013; Kang et al., 2011). These findings should be
examined with caution since most of the studies were controlled studies with a short follow-
up that more often included children rather than adolescents. Therefore, more studies are
required to determine the relationship between physical activity and ADHD symptoms in
adolescents with ADHD.

The roles of dietary patterns and physical activity on emotional well-being

Scientific findings have reported connection between unhealthy foods and high
prevalence in mental disorders, such as depression and anxiety, among varied populations
(Jacka et al., 2010; Sanchez-Villegas et al., 2012). Healthier dietary habits have also shown to
reduce risk of mental disorders (Jacka et al., 2010; Nanri et al., 2010; Sanchez-Villegas et al.,
2012). However, the affected is yet to be studied on emotional well-being among individual
diagnosed ADHD.

Physical activity has been more strongly associated with improvement in this subject,
wherein a rapidly growing literature suggest that physical activity has beneficial impact in
numerous areas (Carek et al., 2011; Warburton et al., 2006). Researches have shown that
ADHD children and adolescents who engaged in moderated to high physical activity
displayed fewer mental health problems, than those who engaged in low physical activity
(Abramovitch et al., 2013; Verret et al., 2012; Kiluk, Weden, & Culotta, 2008; Gawrilow,
Stadler, Langguth, Naumann, & Boeck, 2016). Other studies have reported that females in
general health population have more negative symptoms of well-being than males (Oquendo

et al., 2013). However, studies have reported that males with ADHD are more likely than
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females to show negative feelings of emotional well-being (Biederman et al., 2009; Klassen
et al., 2004). More researches need to analyze further if the physical activity and healthier
diet have more positive effect on emotional well-being in children with ADHD. Although a
child may not show any positive improvements regarding ADHD symptoms, it may well
show greater improvements in emotional well-being that might have indirectly positive
impact on his or her life.

The aim of this study is to examine the impact on ADHD symptoms and emotional
well-being from three groups, physical activity, unhealthy diet and gender in adolescents
diagnosed with ADHD. Based on the above literature it was hypothesized that 1) Males
students with ADHD will report more ADHD symptoms than females, 2) Students diagnosed
with ADHD who had consumed low of unhealthy foods will report less ADHD symptoms
compared to students high on unhealthy foods, 3) Students diagnosed with ADHD that
engage in high intensity physical activity will report less ADHD symptoms than students
engaging in low or moderated intensity physical activity, 4) Students diagnosed with ADHD
who consumed low of unhealthy foods will report more positive emotional well-being
compared to students high on unhealthy foods, 5) Students diagnosed with ADHD that
engage in high intensity physical activity will report more positive emotional well-being than
students engaging in low or moderate intensity physical activity, 6) Females students with
ADHD will have more negative emotional-wellbeing than males.

Method

Participants

The data used in this study came from the 2014 annual population-based, Youth in
Iceland, survey conducted by the Icelandic Center for Social Research and Analysis
(ICSRA). Participants in the survey were 13 to 16 years old (8™ 9™ and 10" grade) in all
elementary schools in Iceland. The total obtained responses of the population were 11,013

individuals. The overall response rate nationwide was 86.3% (Kristjansson, Palsdottir,
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borisdottir, Sigfusdéttir, Sigfusson, & Gudmundsdottir, 2014). Sample size was randomly
procured of the population. Valid questionnaires were obtained from 1362 participants
diagnosed with ADHD, about 60% were boys and 40% girls. Participants did not receive any
payment for taking part in the study and all of them agreed to passive consent.

Design and Data analysis

The study design was a 2 x 3 x 2 independent factorial design. The dependent
variables were two, ADHD symptoms and emotional well-being and there were three
independent variables, unhealthy diet (UD), physical activity (PA) and gender.

Factorial ANOVA (FANOVA) with three categorical variables was used for testing of
the hypotheses. The mean effects and interaction on ADHD symptoms was examined after
three categorical variables, UD, PA and gender. The same test was conducted with the
dependent variable, emotional well-being.

The assumptions of the FANOVA were tested in appropriate ways but not all of the
underlying assumptions were met. The Shapiro-Wilk normality test was used to examine the
assumption of normality for dependent variables. Both symptoms of ADHD, D (1145) = .96,
p <.001, and emotional well-being, D (1145) = .93, p <.001, were not normally distributed
according to the Shapiro-Wilk normality test. This effect indicates that the assumption of the
normality had been violated. The Levene's test was used to assess the assumption of the
homogeneity of variance. According to the Levene's test the variance was unequal for
emotional well-being across PA, gender and UD in participants, F (11, 1076) = 5.294, p <.
001. It was presumed that the assumption of the homogeneity of variance had failed to
comply.

Instruments and Measures
ADHD symptoms. The dependent variable, ADHD symptoms were measured using

the Barkley Current Symptom Scale (BCSS) which corresponds with DSM-IV criteria for
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ADHD symptoms. It should be noted that the ADHD symptoms scale is self-reported scale
and therefore only capable of screening for ADHD symptoms. The instrument consisted of an
18-items questionnaire, nine items relating to inattention and nine items to
hyperactivity/impulsiveness (Appendix A). Each item was scored on a 4-point ordinal rating
scale of frequency of symptoms in previous six months (0 = never or rarely, 1 = sometimes,
2 = often and 3 = very often) (Gudjonsson, Sigurdsson, Eyjolfsdottir, Smari, & Young, 2009).
The Icelandic form of this questionnaire was used in the study that has been developed from
year to year by ICSRA (Kristjansson et al., 2014). The eighteen questions related to ADHD
symptoms were added together in one continuous variable to make a single dependent
variable. The range of the total score was between 0-54 and from 0-27 in each subscale.
Higher score on the ADHD rating scale indicates more symptoms. Reliability test was run for
the 18 questions ADHD symptoms scale and the Cronbach’s alpha was .92, resulting in a
good internal consistency on ADHD symptoms.

Emotional well-being. The second dependent variable, Emotional well-being was
assessed by 14 items which included ten items of depression symptoms and four of anxiety
symptoms (Appendix A). Ten depression items were used from the original symptoms
distress checklist 90 (SCL-90). The items included thoughts for example of feeling low in
energy, feeling sad or blue, feeling hopeless about the future and feeling lonely. The four
anxiety items, used from the original SCL-90, included for example, feelings of nervousness
and sudden fear for no apparent reason (Gunnlaugsson, Kristjansson, Einarsdottir, &
Sigfasdottir, 2011). Both items of depression and anxiety were rated on a 4-point ordinal
scale to indicate severity of symptoms. Participants did answer these statements by referring
to feelings, they experience during the week prior, to their participation in the study. The 14

items of both anxiety and depression were combined into one continuous scale that ranged
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from 0-42, with lower score meaning greater emotional well-being. The Cronbach’s alpha
score was .94 which indicate that these variable had good internal consistency.

Unhealthy diet. The instrument measuring one of the three independent variables,
unhealthy diet was assessed by using the exploratory factor analysis to examine how many
items cluster onto the same component and how much each variable, in the 14-items of
dietary, was associated with each aspect (Appendix A). The exploratory factor analysis did
indicate three different clusters but the study only used one cluster which included seven
variables of poor dietary habits. The variables included poor dietary habits such as candy,
potatoes/chips, french fries, hamburgers, pizza, sugar, sugar-free soft drinks and sugary soda
drinks. The response format of the food questionnaire was on a 5-point ordinal scale ranging
from more than once a day to never. The seven unhealthy items were reversed and combined
together in one continuous variable in the range of 0-28, with higher score indicating more
consumption of the unhealthy food. The unhealthy diet was divided into two groups. A group
low on unhealthy food (LUD) ranging from 0-17 and a group high on unhealthy food (HUD),
ranging from 18-28. The Cronbach’s alpha for these seven variables was .87 which is a good
internal consistency on unhealthy dietary patterns.

Physical activity. The study used one question that concerned participants, physical
activities (Appendix A). The answers to questions were on a 6-point ordinal scale. It assessed
how often participants related to the statement, from never to almost always (0 = never, 1 =
once per week, 2 = twice per week, 3 = three times per week, 4 = four to six times per week
and 5 =once a day). The response option to physical activity was divided into three groups,
those who engaged in low (LPA), moderate (MPA) and high (HPA) physical activity. Values
of 0-1 meant low physical activity and were defined as one, values of 2-3 indicated
moderated physical activity and were defined as two and high physical activity included

values of 4-5 were marked as three.
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Gender. The response format of question assessing gender of participants was on a
nominal scale, male or female (Appendix A).
Procedure

The survey was conducted by ICSRA in February 2014. All aspects of data collection,
including participant involvement based on passive parental support, were in compliance
with Icelandic law, regarding the protection of human subjects, and approved by the Icelandic
Data Protection Authority (Appendix B). Students in 8" to 10™ grades, who were present in
class during the day of surveying, participated in the study. Teachers managed the survey in
all cases and it took place in the classrooms. Participants were asked neither to sign their
names nor to write identification numbers on the answers sheets so it would be impossible to
trace the answers to them. With each questionnaire followed an unmarked envelope which
participants put the questionnaire in, after finishing the survey. The participants were also
asked to answer all the questions the best way they could and ask for help if needed
(Kristjansson et al., 2014).

Results

Descriptive statistics

Figure 1 illustrates the distribution of the total scores on the ADHD symptoms scale.
The ADHD symptoms scores were on a continuous scale that ranged from 0-54. The lowest
possible score was 0 which meant that the participants never or rarely did show any signs of

ADHD symptoms.



THE EFFECT OF HEALTH HABITS ON ADHD SYMPTOMS AND EMOTIONAL 12
WELL-BEING

80

Number of participants
\®) (9%} B N N -
(e [e) (e (e) [e) (e

[S—
-

(e}

0 246 81012141618202224262830323436384042444648 505254

Scores on ADHD symptoms

Figure 1. Frequency Scores on ADHD Symptoms Scale

The highest possible score was 54 which indicates that the participants did showed
greater symptoms of ADHD. The mean value was 17.64 (SD = 11.38). It indicates that more
than half of the participants showed low signs of ADHD symptoms during the past six
months.

Figure 2 illustrates how the participants were distributed in the scores on emotional
well-being scale. The emotional well-being scores were on a continuous scale that ranged

from 0-42.
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Figure 2. Frequency Scores on Emotional Well-Being Scale

The lowest value was 0 which indicates that participants almost never experience
symptoms of poor emotional well-being. The highest value was 42 which meant that
participants often experienced greater symptoms of negative emotional well-being. The mean
value was 14.44 (SD = 11.57). That indicates more than half of the participants responded
that they had never or seldom experienced unpleasant symptoms of emotional well-being in
the previous week.

Table 1 shows descriptive statistics for ADHD symptoms after three groups, PA, UD
and gender. Female participants who were in HPA and HUD groups had the highest ADHD

symptoms (M = 22.02, SD = 10.89).
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Table 1

Means, Standard Deviations and Number of Participants for ADHD Symptoms after Physical

Activity, Gender and Unhealthy Diet

Gender

Male Female Total

LUD HUD LUD HUD LUD HUD

M SD n M SD n M SD n M SD n M SD n M SD n

LPA 16 12 56 18 12 113 17 12 82 22 13 52 17 12 138 19 12 165
MPA 13 10 81 19 12 94 19 12 101 18 9 46 16 11 182 19 11 140

HPA 16 12 156 18 11 124 19 11 109 22 11 43 17 11 265 19 11 167

Total 15 11 293 18 11 331 18 12 292 21 11 141 17 11 585 19 11 472

Male participants who were both in, MPA and LUD groups, had the lowest symptoms
of ADHD (M = 13.3, SD =10.0).

Descriptive statistics for emotional well-being scores after, PA, UD and gender, in
participants, are presented in Table 2.

Table 2

Means, Standard Deviations and Number of Participants for Emotional Well-Being after

Physical Activity, Gender and Unhealthy Diet

Gender

Male Female Total

LUD HUD LUD HUD LUD HUD

LPA 12 11 59 13 11 116 21 12 8 21 12 54 17 12 144 16 12 170
MPA 9 10 8 13 10 97 20 12 105 20 11 47 15 12 191 15 11 144

HPA 9 8 162 11 9 123 18 11 113 20 13 41 12 10 275 13 11 164

Total 10 9 307 13 10 336 19 12 303 20 12 142 14 12 610 15 11 478
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Female participants in both LPA and LUD tended to show higher symptoms of
negative feelings of emotional well-being (M = 20.7, SD = 12.1). Male participants who were
both in, HUD and LPA, almost never or seldom experience, feelings of negative emotional
well-being (M = 8.8, SD = 8.0).

Factorial ANOVA

There was a significant difference in ADHD symptoms between LUD and HUD, F (1,
1045) =13.78, p <.001, partial n2 = .013. Participants who consumed smaller amount of
unhealthy food (M =16.79, SD = 11.46) showed lower symptoms of ADHD compared to
those who consumed unhealthy food to a greater extent (M =18.93, SD = 11.44). There was a
non-significant main effect between, LPA, MPA and HPA on ADHD symptoms in
participants, (2, 1045) = 1.161, p = .314, partial n2 = .002. The main effect of gender was
significant for ADHD symptoms in participants, ' (1, 1045) = 11.975, p <.001, partial n2 =
.011. The effect indicates that males showed lower signs (M = 16.68, SD = 11.76) on ADHD
symptoms than females (M = 19.09, SD = 12.38).

There was a non-significant interaction between gender and UD on the ADHD
symptoms, F' (1, 1045) = .025, p = .874, partial n2 = .000. No significant difference was
between gender and PA on ADHD symptoms, F (2, 1045) = .224, p = .799, partial )2 = .000.
There was also no significant interaction between PA and UD on ADHD symptoms, F (2,
1045) =.102, p = .903, partial n2 = .000. The test of interaction revealed significant
interaction between gender, PA and UD on ADHD symptoms, F' (2, 1045) = 3.725, p = .024,
partial n2 = .007.

Looking at significant values for each simple effect on ADHD symptoms between
gender in PA and UD groups, it appears that females in LPA and HUD group showed greater
signs of ADHD symptoms (M = 21.94, SD = 13.20) than male (M =17.78, SD =11.82) (p =

.713). There were non-significant differences on ADHD symptoms between gender in LPA
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and LUD group (p = .713). There were no differences on ADHD symptoms on males on
LPA, in LUD or HUD groups (p = .409). There was difference on ADHD symptoms between
females on LPA in UD groups (p <.001). Females in LPA group who consumed more of
unhealthy food showed more symptoms (M = 22.40, SD =13.17) than those low in
consumption of unhealthy food (M = 16.97, SD =11.52).

Figure 3 indicates the values for each simple effect, on ADHD symptoms for MPA
group, after gender and UD group. Males in MPA and LUD groups, showed fewer symptoms
of ADHD (M =13.32, SD =10.01) compared to males in HUD group (M = 19.15, SD =
11.68) (p <.001). There was no difference on ADHD symptoms for females in MPA group,

after LUD or HUD groups (p = .892).

50

40

30

19.15
20 18.51 18.23

13.3

Scores on ADHD symptoms

10

Male Female
m L. UD ="HUD

Figure 3. The Interaction between Gender and Consumption of Unhealthy Diet, in Moderated

Physical Activity Group, on ADHD Symptoms

Figure 3 shows that females in MDA and LUP groups, showed higher symptoms of

ADHD (M = 18.51, SD =11.79) compared to males (M = 13.32, SD =10.01) (p <.001). No
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significant differences, p = .653, were on ADHD symptoms between gender in MPA group,
on HUD.

There was no difference on ADHD symptoms in both males, p = .296, and females, p
=.098, in HPA group, on LUD or HUD groups. There was a significant difference in ADHD
symptoms between females and males in HPA group, on HUD, p <.001. Females showed
higher symptoms of ADHD (M = 22.02, SD= 10.89) than males (M= 17.74, SD= 10.80).
There was no difference in ADHD symptoms between gender in HPA, after LUD group (p =
.104).

Looking at the significance values for each simple effect on ADHD symptoms
between males and females on UD and PA groups, it appears that there was no difference on
ADHD symptoms between gender, on LUD and LPA, LUD and MPA or LUD HPA (p >
.005). There was also no difference between gender, after HUD and LPA, HUD and MPA or
HUD and LUD (p > .005).

The emotional well-being scores in participants differed significantly between LUD
and HUD groups, F (1, 1076) = 137.80, p <.001, partial n2 = .007. Participants who
consumed unhealthy foods to a greater extent showed more negative emotional well-being
(M =16.38, SD = 11.34) than participants who consumed smaller amounts of unhealthy
foods (M =14.72, SD = 11.52).

Figure 4 illustrates the difference in emotional well-being after LPA, MPA and HPA.
There was a mean difference in emotional well-being between groups of physical activity F'
(2, 1076) = 3.637, p = .027, partial n2 = .007. Bonferroni post hoc test was conducted to test
this further and revealed that emotional well-being symptoms differed significantly between,
LPA and HPA (p <.001). Participants in HPA group (M = 12.82, SD = 10.59) showed more

emotional well-being, rather than LPA group (M = 16.40, SD = 12.11).
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Figure 4. The Means for Emotional Well-Being after Groups of Physical Activity

There was also difference in emotional well-being symptoms between MPA and HPA
groups (p < .001). Participants in HPA group (M = 12.82, SD = 10.59) showed greater signs
of emotional well-being, compared to MPA group (M = 15.16, SD = 11.70). The difference in
emotional well-being symptoms between LPA and MPA groups, was non-significant (p =
418).

There was a significant main effect of gender on emotional well-being symptoms, F
(1,1076) = 137.7, p < .001, partial n2 = .114. Females showed more negative emotional
well-being (M = 19.45, SD = 11.78) than males (M = 11.20, SD = 9.96). There was a
significant interaction between LUD and HUD groups, on emotional well-being, F (1, 1076)
=5.570, p =.018, partial n2 = .005. Participants in LUD group showed more positive
symptoms of emotional well-being (M = 14.72, SD = 11.70), compared to HUD group (M =
16.38, SD = 11.70).

There was a non-significant interaction between UD and gender on emotional well-
being symptoms, F (1, 1052) = 1.890, p = .169, partial n2 = .114. The interaction differences

were non-significant between PA and gender on emotional well-being symptoms, F (2, 1052)
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=0.437, p = .646, partial n2 = .114. No significant interaction was between UD, PA and
gender, on emotional well-being symptoms, F (2, 1052) = 0.772, p = .462, partial n2 = .114.
Discussion

The aim of this study was to examine ADHD symptoms and emotional well-being
after three groups, level of physical activity, consumption of unhealthy diet and gender
difference, in adolescents diagnosed with ADHD. The hypotheses set out in the research
were, 1) Males students with ADHD reported more ADHD symptoms than females, 2)
Students diagnosed with ADHD who were low on consumption of unhealthy foods had less
ADHD symptoms compared to students high on unhealthy foods, 3) Students diagnosed with
ADHD who engaged in moderate to high intensity physical activity had less ADHD
symptoms than students who engaged in low physical activity, 4) Students diagnosed with
ADHD who were low on consumption of unhealthy foods had more positive emotional well-
being compared to students high on unhealthy foods, 5) Students diagnosed with ADHD who
engaged in moderated to high intensity physical activity reported more positive emotional
well-being than students who engaged in low physical activity, 6) Female students with
ADHD reported more negative emotional-wellbeing than males.

Results findings shown that female participants had greater ADHD symptoms than
males which is interesting since there seems to be a great sex differences among the ADHD
population, where the majority are males (Schlack et al., 2006; Verret et al., 2012; Smith et
al., 2013). This effect might raise questions and concerns that female’s ADHD symptoms can
be underestimated. Both previous and obtained studies revealed consistency on the
improvements in ADHD symptoms, after low consumption of unhealthy diet, among
adolescents diagnosed with ADHD (Azadbakt et al, 2012; Howard, 2011; Woo et al., 2014;
Park et al., 2012; van Egmond-Frohlich et al., 2012; Liu et al., 2014). Unlike previous

studies, this study indicates that various level of physical activity were in no association to
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the prevalence of ADHD symptoms (Verret et al., 2012; Smith et al., 2013; Pontifex et al.,
2013; Kang et al., 2011; Ahmed et al., 2011; Abramovitch et al., 2013; Khalife et al., 2014).
This result might be due to the fact that individuals with ADHD, in this study, might be
dealing with various mental health issues which could affect the improvements on ADHD
symptoms.

Students with ADHD who were low on consumption of unhealthy diet such as sugary
and processed food, in the obtained study, showed more positive symptoms of emotional
well-being than those high on consumption of unhealthy food. It is interesting that previous
researches have only examined this effect in normal population and report that unhealthier
diet could lead to higher signs on depression or anxiety (Jacka et al., 2010; Sanchez-Villegas
et al., 2012). It indicates that these findings display new knowledge that further studies need
to explore. Although, the study did not reveal difference in ADHD symptoms between
various level of physical activity. It did provide evidence that individual with ADHD who
engage in high physical activity, four to six times a week, might benefit more emotional well-
being compared to those who engaged in low or moderated physical activity. This effect on
emotional well-being is fascinating because most previous studies on physical activity and
ADHD symptoms have a way of focusing only on reduced symptoms, regardless of the
improvements on emotional well-being. Although, few studies have shown that moderate to
high physical activity can improve emotional well-being in individuals with ADHD
(Abramovitch et al., 2013; Verret et al., 2012; Kiluk et al., 2008; Gawrilow et al., 2016).
Previous findings have indicated that males show more issues regarding mental health than
females (Biederman et al., 2009; Klassen et al., 2004). However, this obtained study reported
that females showed more negative emotional well-being than males. The difference might be
due to lack of females among the ADHD populations in previous findings. It is therefore very

important to focus on girls as much as boys in ADHD populations.



THE EFFECT OF HEALTH HABITS ON ADHD SYMPTOMS AND EMOTIONAL 21
WELL-BEING

In summary, the study showed no association between physical activity and ADHD
symptoms. However, low consumption of unhealthy diet and ADHD symptoms was related
to reduce symptoms. This study also provide evidence that low consumption of unhealthy
diet and high physical activity might play a big role, especially on emotional well-being in
adolescents diagnosed with ADHD.

Therefore, this research finding might bring some new information that both high
physical activity and low consumption of unhealthy diet can be beneficial for individual with
ADHD and especially individuals with ADHD who have other problem concerning mental
health. This might be an effective augmentation to medication for those who do not response
to medication or those who search for other treatment than medication.

Despite this positive evidence, this research is limited and therefore require caution
regarding interpretations. The research was a cross-sectional study and therefore the causal
relationship cannot be determined. The strength in this study is that the population included
only students who were diagnosed with ADHD. However, sex difference was among groups
were males were more than females. Future researches need to focus on these changes and
examine which activities and dietary pattern is most effective on both mental health and
symptoms in children and adolescents diagnosed with ADHD.

It would be interesting to examine this relationship further by conducting a large
research that would only include adolescents with ADHD that have comorbidity of anxiety,
depression and dyslexia for example. I think that more research findings on these issues could
have great impact on life and future of young students in the school system. Teachers and
others working with young children and adolescents would gain information that could help
them to improve instructional matters and health programs and therefore, be closer to meet

student’s individual needs.



THE EFFECT OF HEALTH HABITS ON ADHD SYMPTOMS AND EMOTIONAL 22
WELL-BEING

References

Abramovitch, A., Goldzweig, G., & Schweiger, A. (2013). Correlates of physical activity
with intrusive thought, worry and impulsivity in adults with attention
deficit/hyperactivity disorder: a cross-sectional pilot study. Israel Journal of
Psychiatry and Related Sciences, 50(1), 47-53.

Ahmed, G., & Mohamed, S. (2011). Effect of regular aerobic exercise on behavioural,
cognitive and psychological response in patients with attention-deficit/hyperactivity
disorder. Life Science Journal, 8(2), 366-371.

Azadbakht, L., & Esmaillzadeh, A. (2012). Dietary patterns and attention deficit
hyperactivity disorder among iranian children. Nutrition, 28, 242-249.

Biederman, J., Mick, E., & Faraone, S. V. (2000). Age-dependent decline of symptoms of
attention deficit hyperactivity disorder: impact of remission definition and symptom
type. American journal of psychiatry, 157(5), 816-818.

Biederman, J., Mick, E., Faraone, S. V., Braaten, E., Doyle, A., Spencer, T., ... & Johnson,
M. A. (2002). Influence of gender on attention deficit hyperactivity disorder in
children referred to a psychiatric clinic. American Journal of Psychiatry.

Carek, P. J., Laibstain, S. E., & Carek, S. M. (2011). Exercise for the treatment of depression
and anxiety. The International Journal of Psychiatry in Medicine, 41(1), 15-28.

Gawrilow, C., Stadler, G., Langguth, N., Naumann, A., & Boeck, A. (2016). Physical
activity, affect, and cognition in children with symptoms of ADHD. Journal of
attention disorders, 20(2), 151-162.

Gunnlaugsson, G., Kristjansson, A. L., Einarsdottir, J., & Sigfusdéttir, I. D. (2011).
Intrafamilial conflict and emotional well-being: A population based study among

Icelandic adolescents. Child abuse & neglect, 35(5), 372-381.



THE EFFECT OF HEALTH HABITS ON ADHD SYMPTOMS AND EMOTIONAL 23
WELL-BEING

Gudjonsson, G. H., Sigurdsson, J. F., Eyjolfsdéttir, G. A., Smari, J., & Young, S. (2009). The
relationship between satisfaction with life, ADHD symptoms, and associated
problems among university students. Journal of Attention Disorders, 12(6), 507-
515.

Haffner, J., Roos, J., Goldstein, N., Parzer, P., & Resch, F. (2006). [The effectiveness of
body-oriented methods of therapy in the treatment of attention-deficit hyperactivity
disorder (ADHD): results of a controlled pilot study]. Zeitschrift fur Kinder-und
Jugendpsychiatrie und Psychotherapie,34(1), 37-47.

Halperin, J. M., & Healey, D. M. (2011). The influences of environmental enrichment,
cognitive enhancement, and physical exercise on brain development: can we alter the
developmental trajectory of ADHD? Neuroscience & Biobehavioral Reviews, 35(3),
621-634.

Howard, A. L., Robinson, M., Smith, G. J., Ambrosini, G. L., Piek, J. P., & Oddy, W. H.
(2011). ADHD is associated with “western” dietary pattern in adolescents.

Journal of Attention Disorders, 15(5), 403-411.

Jacka, F. N., Pasco, J. A., Mykletun, A., Williams, L. J., Hodge, A. M., O'Reilly, S. L., ...

& Berk, M. (2010). Association of Western and traditional diets with depression and
anxiety in women. American Journal of Psychiatry, 167(3), 305-31.

Jensen, P. S., & Kenny, D. T. (2004). The effects of yoga on the attention and behavior of
boys with attention-deficit/hyperactivity disorder (ADHD). Journal of attention
disorders, 7(4), 205-216.

Kang, K. D., Choi, J. W., Kang, S. G., & Han, D. H. (2011). Sports therapy for attention,
cognitions and sociality. International journal of sports medicine, 32(12), 953-

959.



THE EFFECT OF HEALTH HABITS ON ADHD SYMPTOMS AND EMOTIONAL 24
WELL-BEING

Khalife, N., Kantomaa, M., Glover, V., Tammelin, T., Laitinen, J., Ebeling, H., ... &
Rodriguez, A. (2014). Childhood attention-deficit/hyperactivity disorder symptoms
are risk factors for obesity and physical inactivity in adolescence. Journal of the
American Academy of Child & Adolescent Psychiatry, 53(4), 425- 436.

Klassen, A. F., Miller, A., & Fine, S. (2004). Health-related quality of life in children and
adolescents who have a diagnosis of attention-deficit/hyperactivity
disorder. Pediatrics, 114(5), e541-e547.

Kiluk, B. D., Weden, S., & Culotta, V. P. (2008). Sport participation and anxiety in
children with ADHD. Journal of Attention Disorders, 12(6), 499-506.

Kristjansson, A. L., Palsdéttir, H., Porisdottir, 1. E., Sigfusdoéttir, I, D., Sigftsson, J., &
Guomundsdottir, M. L. (2014). Ungt folk 2014: Grunnsskolar. Reykjavik. Rannsoknir
og greining.

Liu, J., He, P., Li, L., Shen, T., Wu, M., Hu, J., ... & He, G. (2014). [Study on the association
between diet, nutrient and attention deficit hyperactivity disorder among children in
Shanghai, Kunshan, Wuxi three kindergarten]. Wei sheng yan jiu= Journal of hygiene
research, 43(2), 235-239.

Nanri, A., Kimura, Y., Matsushita, Y., Ohta, M., Sato, M., Mishima, N., ... & Mizoue, T.
(2010). Dietary patterns and depressive symptoms among Japanese men and
women. European Journal of Clinical Nutrition, 64(8), 832-839.

Oddy, W. H., Robinson, M., Ambrosini, G. L., Therese, A. O., de Klerk, N. H., Beilin, L. J.,
... & Stanley, F. J. (2009). The association between dietary patterns and mental health
in early adolescence. Preventive medicine, 49(1), 39-44

Oquendo, M. A., Turret, J., Grunebaum, M. F., Burke, A. K., Poh, E., Stevenson, E., ... &
Galfalvy, H. (2013). Sex differences in clinical predictors of depression: A

prospective study. Journal of affective disorders, 150(3), 1179-1183.



THE EFFECT OF HEALTH HABITS ON ADHD SYMPTOMS AND EMOTIONAL 25
WELL-BEING

Park, S., Cho, S. C., Hong, Y. C., Oh, S. Y., Kim, J. W., Shin, M. S., ... & Bhang, S. Y.
(2012). Association between dietary behaviors and attention-deficit/hyperactivity
disorder and learning disabilities in school-aged children. Psychiatry Research,
198(3), 468-476.

Polanczyk, G., de Lima, M. S., Horta, B. L., Biederman, J., & Rohde, L. A. (2007). The
worldwide prevalence of ADHD: a systematic review and metaregression analysis.
The American journal of psychiatry, 164(6), 942-948.

Pontifex, M. B., Saliba, B. J., Raine, L. B., Picchietti, D. L., & Hillman, C. H. (2013).
Exercise improves behavioral, neurocognitive, and scholastic performance in
children with attention-deficit/hyperactivity disorder. The Journal of pediatrics,
162(3), 543-551.

Smith, A. L., Hoza, B., Linnea, K., McQuade, J. D., Tomb, M., Vaughn, A. J., ... &

Hook, H. (2013). Pilot physical activity intervention reduces severity of ADHD
symptoms in young children. Journal of Attention Disorders, 17(1), 70-82.
Sanchez-Villegas, A., Toledo, E., de Irala, J., Ruiz-Canela, M., Pla-Vidal, J., & Martinez-
Gonzalez, M. A. (2012). Fast-food and commercial baked goods consumption and

the risk of depression. Public health nutrition, 15(3), 424-432.

Schlack, R., Holling, H., Kurth, B. M., & Huss, M. (2006). [The prevalence of attention-
deficit/hyperactivity disorder (ADHD) among children and adolescents in Germany.
Initial results from the German Health Interview and Examination Survey for
Children and Adolescents (KiGGS)]. Bundesgesundheitsblatt, Gesundheitsforschung,
Gesundheitsschutz, 50(5-6), 827-835.

Tai, Y. M., & Chiu, H. W. (2009). Comorbidity study of ADHD: applying association rule
mining (ARM) to National Health Insurance Database of Taiwan. International

journal of medical informatics, 78(12), €75-e83.



THE EFFECT OF HEALTH HABITS ON ADHD SYMPTOMS AND EMOTIONAL 26
WELL-BEING

Taylor, A. F., & Kuo, F. E. (2009). Children with attention deficits concentrate better after
walk in the park. Journal of attention disorders, 12(5), 402-409.

van Egmond-Frohlich, A. W., Weghuber, D., & de Zwaan, M. (2012). Association of
symptoms of attention-deficit/hyperactivity disorder with physical activity, media
time, and food intake in children and adolescents. PLoS One, 7(11).

Verret, C., Guay, M. C., Berthiaume, C., Gardiner, P., & Béliveau, L. (2012). A physical
activity program improves behavior and cognitive functions in children with ADHD:
an exploratory study. Journal of Attention Disorders, 16(1), 71-80.

Warburton, D. E., Nicol, C. W., & Bredin, S. S. (2006). Health benefits of physical
activity: the evidence. Canadian medical association journal, 174(6), 801-809.

Wigal, S. B. (2009). Efficacy and safety limitations of attention-deficit hyperactivity disorder
pharmacotherapy in children and adults. Cns Drugs, 23(1), 21-31.

Woo, H. D., Kim, D. W., Hong, Y. S., Kim, Y. M., Seo, J. H., Choe, B. M., ... & Lee, J. H.
(2014). Dietary patterns in children with attention deficit/hyperactivity disorder

(ADHD). Nutrients, 6(4), 1539-1553.



THE EFFECT OF HEALTH HABITS ON ADHD SYMPTOMS AND EMOTIONAL 27
WELL-BEING

Appendix A
Chosen questions

25. Merktu i pann reit sem lysir best pinni hegdun sidustu 6 manudi (ADHD symptoms)

[J Aldrei [ Sjaldan  [J Stundum [ Nokkud oft ] Mjog oft

a) Huga illa ad smaatrioum eda geri fljotfaernislegar villur i vinnu eda nami

b) Er mikid med hendur og feetur 4 hreyfingu eda 4 11 pegar ég sit

¢) A erfitt med ad halda athygli vakandi vid verkefni eda leiki

d) Fer Ur s&ti minu i adstedum par sem tlast er til ad ég sitji kyrr

e) Virdist ekki hlusta pegar talad er til min

) Hreyfi mig 6hoflega mikid i adstedum par sem pad a ekki vid,

ofvirk(ur), finnst ég vera eirdarlaus

g) Fylgi ekki fyrirmaelum til enda og tekst ekki ad ljuka verkefnum

h) A erfitt med ad vera hljod(ur) pegar ég sinni tomstundum

i) A erfitt med ad skipuleggja verkefni og athafnir

j) Er alltaf & ferdinni eda “eins og peytispjald”

k) Fordast verkefni (t.d. i vinnu eda heima) sem krefjast mikillar beitingar hugans

1) Tala 6hoflega mikid

m) Tyni hlutum sem eru naudsynlegir til verkefna eda athatha



THE EFFECT OF HEALTH HABITS ON ADHD SYMPTOMS AND EMOTIONAL
WELL-BEING

n) Grip fram i med svari 4dur en spurningum er lokid

0) Er audtruflud/audtrufladur

p) A i erfidleikum med ad bida eftir ad rodin komi ad mér

q) Er gleymin

n) i ath6fnum daglegs lifs

r) Grip fram i eda rydst inn i samradur eda athafnir annarra

28. Hversu oft vardst pu var/vor vio eftirfarandi vanlioan eda 6pzgindi sioastliona
viku? (Emotional well-being affect)

[J Aldrei  [J Sjaldan  [J Stundum [ Nokkud oft L] Mjog oft

a) Hofuoverk

b) Verk i maga

c) Taugadstyrk

d) Skyndilega hradslu an nokkurrar astedu

e) bu varst uppspennt/ur

f) bt varst leid/ur eda hafdir litinn dhuga 4 ad gera hluti

g) bu hafodir litla matarlyst

h) Pér fannst pti einmana

28
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1) bu grést audveldlega eda langadi til ad grata
J) bu attir erfitt med ad sofna eda halda pér sofandi

k) bu varst nidurdregin(n) eda dapur/dopur

1) bu varst ekki spenntur fyrir ad gera nokkurn hlut
m) Pér fannst pti vera haegfara eda hafa litinn matt

n) bér fannst framtidin vonlaus

42. Hversu oft bordar pi eda drekkur pu eftirfarandi? (Dietary patterns)

[J Oftar en einu sinni 4 dag [J Einu sinni 4 dag [ [ hverri viku [J Sjaldnar en 1 sinni i viku

1 Aldrei

a) Avexti

b) Selgati/sett kex

c¢) Grenmeti

d) Kjotmaltid

¢) Fiskmaltid

f) Pasta

g) Kartofluflogur, snakk

h) Franskar kartoflur
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1) Hamborgara eda pylsu

j) Pizzu

k) Mjolk eda mjolkurvorur

1) Sykurlausa gosdrykki

m) Sykrada gosdrykki

n) Vatn

67. Eftirfarandi spurningar eru um iprottir og likamsrzaekt? (Physical activity)

] Neer aldrei [ 1 sinni 1 viku ] 2 sinnum 1 viku [ 3 sinnum 1 viku [ 4-6 sinnum 1 viku

[J A hverjum degi

d) Hversu oft reynir pu 4 pig likamlega pannig ad pi meadist verulega eda svitnir?

1. Ert pu strakur eda stelpa? (Gender)

[1 Strakur [ Stelpa
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Appendix B

Form for passive consant

RANNSOKNIR & GREINING
Haskolanum i Reykjavik

Reykjavik, 19. januar 2015

Ungt félk 2015

Rannsoékn a hogum og lidan nemenda i 5. — 10. bekk a islandi.

Agaetu foreldrar / forradamenn,

Dagana 3.- 5. februar naestkomandi er fyrirhugad ad gera kdonnun medal nemenda i
5. til 7. bekk a islandi i samraemi vié aherslur menntamalaraduneytisins og
samkvaemt rannséknarazetlun um hagi og lidan ungs félks a islandi til arsins 2016.
Samhlida verdur 1690 fyrir orstutt konnun medal nemenda i 8. til 10. bekk um
vimuefnaneyslu. Hvort tveggja er beint framhald rannsékna undanfarinna ara og sér
Rannsoéknir & greining vid Haskolann i Reykjavik um framkvaemdina ad vanda.

Markmidid er annars vegar ad rannsaka hagi og lidan nemenda i 5. — 7. bekk (tekur
um 50 minutur i svorun) og hinsvegar vimuefnaneyslu nemenda i 8. — 10. bekk
(tekur um 10 mindtur i svorun).

Ungt félk rannsdknarddin hefur verid unnin 4 islandi samfellt fra arinu 1992. Slik
samfella i rannsoknum a hogum og lidan ungs folks er ungu folki og peim sem ad
malaflokknum starfa afar mikilvaeg. Upplysingar ur rannsoknunum hafa allt fra
upphafi verid notadar vid stefnumaotun og adgerdir i malefnum ungs félks og eru
grunnur ad vinnu peirra sem vinna ad pvi ad baeta lif og hagi ungs folks & islandi.

Meginaherslur rannséknanna Ungt folk eru paer sdmu i ar og adur hefur verid og
luta ad pvi ad kanna hagi og lidan ungmenna og félagslega paetti svo sem tengsl vid
foreldra og vini, iprottir og tomstundir, félagslif, lidan, einelti, streitu, mataraedi, nam,
brottfallsaheettu, félagslega stodu, svefnvenjur, lestur, télvunotkun (skjanotkun),
vimuefnaneyslu, framtidaraform og annad mikilvaegt.

Sem fyrr er Ungt folk kdnnunin unnin samkveemt Idgum um persénuvernd, er
nafnlaus og pvi ekki haegt ad rekja neinar upplysingar til einstaklinga. Nemendur eru
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sérstaklega bednir ad rita hvorki nafn sitt né kennitolu a spurningalistann. bPegar
utfyllingu spurningalistanna er lokid leggja nemendur pa i lokad umslag og loka
vandlega adur en listunum er safnad saman. Listarnir eru svo sendir
greiningaradilum sem tolvuskra upplysingarnar an pess ad geta med nokkru moti
vitad hverjum paer tilheyra. Ad skraningu lokinni er spurningalistunum eytt.

Pessar upplysingar eru sendar til ad upplysa pig um fyrirhugada gagnaoflun. Ef pu
Oskar eftir ad barn pitt barn pitt taki ekki patt i Ungt félk kdnnuninni i ar, haféu pa
samband vid starfsfolk Rannsékna & greiningar med tolvuposti
rannsoknir@rannsoknir.is eda i sima 599 6431.

Verdi patttaka god koma upplysingarnar til med ad skila mikilsverdum nidurstodum,
baedi hagnytum og fraedilegum likt og fyrri kannanir af pessu tagi hafa gert.

Ef nanari upplysinga er 6skad pa vinsamlega hafid samband vid Rannsoknir &
greiningu.

Med keerri kvedju
Starfsfélk Rannsokna & greiningar



