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ABSTRACT

Background: There have been many studies of ADHD/autistic traits. The present article provides a narrative
review of ADHD/autistic traits, diet and well-being. Methods: The review starts with descriptions of ADHD,
autistic characteristics, health-related behaviours and well-being. Combinations of these factors are then
considered. Results: This review found that unhealthy foods such as highly processed foods, fast food, sugary
beverages, sweets, and salty snacks play a significant role in increasing ADHD and autistic symptoms. Healthy
diets such as fruits, vegetables, whole grains, and milk products were found to be associated with reduced ADHD
and autism symptoms. It was observed that adherence to appropriate healthy behaviours, such as increased healthy
food consumption, reduced junk food consumption, good sleep duration, and exercise, were associated with lower
ADHD/autism symptoms. Moreover, there were associations between sleep problems, ADHD, and autism traits.
The second part of the review investigated the relationship between ADHD/autistic characteristics and well-being.
There was an association between ADHD/autistic traits, reduced positive well-being, physical health, life
satisfaction, and quality of life, and increased anxiety and depression among this population. In addition, there was
a lack of sleep duration among a sample of people with ADHD. However, the results were inconsistent. Research
involving university and secondary students revealed no association between ADHD/autism traits and well-being
outcomes when controlling for well-being predictors. However, there were significant associations between
ADHD/autistic traits and Strengths and Difficulties outcomes (hyperactivity, conduct problems, and prosocial
behaviour). Conclusions: The review of associations between ADHD/autism and well-being indicated several
studies that predicted well-being. However, no study has examined the relationship between healthy behaviours,
ADHD/autistic traits, and well-being among adolescents using a holistic approach. Therefore, further studies are
needed on this population.

KEYWORDS: Narrative review; ADHD; Autism; Diet; Mental health; Well-being; Strengths and Difficulties;
Junk food; Fruit and Vegetables; Sleep.

INTRODUCTION populations, it was found that the worldwide prevalence

The issues of ADHD and autism of different types and
classifications have been the focus of increased attention,
which indicates that there is a rapid pace of development
both in terms of the number of people with ADHD or
autism in the world and how to meet their needs. An
umbrella review of meta-analysest), including 588
studies with 3,277,590 participants from multiple
countries, has been conducted. The study found that
ADHD is highly prevalent among children and
adolescents globally. Precisely, the prevalence of ADHD
was estimated at 7.6% in children aged 3-12 years, and
the prevalence for adolescents aged 12-18 was slightly
lower at 5.6%. In addition, a comprehensive systematic
review and meta-analysis”! aimed to determine the
global prevalence of autism spectrum disorder and
analyse prevalence patterns across different regions and

of autism was estimated at 0.6% (95% confidence
interval:  0.4-1%). The researchers systematically
reviewed studies published between 2008 and July 2021,
utilising significant databases such as PubMed, Scopus,
and Web of Science. A total of 74 studies encompassing
30,212,757 participants were included in the final
analysis.

Conceptualisations of ADHD/Autistic Traits

Differences in behaviour, social interaction, and
communication are common autistic traits. In contrast,
the symptoms of impulsivity, hyperactivity, and
inattention characterise ADHD. These differences can
range widely in severity and manifestation, leading to the
concepts of autism spectrum disorder or ADHD.
Research has shown that numerous people without an
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official diagnosis of autism display autistic symptoms in
varying degrees.) This range of characteristics points to
a continuum rather than a clear division between people
with and without autism.” The prevailing diagnostic
approach for autism is binary, classifying individuals as
either having or not having the condition.”! This
dichotomous perspective is bolstered by classification
analyses identifying discrete categorical structures within
the population. However, recent epidemiological
findings have begun to challenge this classification
viewpoint. These studies suggest that autism-related
characteristics do not adhere strictly to conventional
diagnostic boundaries; instead, they exist on a continuum
that seamlessly extends into subclinical manifestations
within the general population, a phenomenon referred to
as the broader autism phenotype.*® Elucidating the
underlying structure of the autism spectrum holds
significant implications for enhancing diagnostic
methodologies, study design, and developing more
accurate prognostic tools.!®! At the same time, it is argued
that ADHD traits are not specific to people with an
ADHD diagnosis; they can also be seen in the general
population.”! Autism and ADHD traits are frequently
viewed from a medical perspective that focuses on
difficulties and limitations. However, recent studies
support a broader understanding of autism and ADHD as
normal variations of human diversity.® ' I The
continuity between diagnosed autism and autistic traits,
or diagnosed ADHD and ADHD traits, in the general
population appears to indicate that autism and ADHD are
standard forms of human diversity."!

ADHD is a prevalent neurodevelopmental disorder
affecting children and adults. ADHD may impair
cognitive, social, and occupational performance.*?
Autism spectrum disorder is a neurodevelopmental
condition defined by persistent weaknesses in social
communication and social interaction, as well as
repetitive patterns of behaviour, interests, or activities,
and it affects individuals differently.*® Although the
specific causes of ADHD and autism are not well
comprehended, studies indicate that a combination of
genetic, environmental, and neurological elements may
play a role in their formation.*® A holistic approach
considers multiple aspects of a person’s well-being,
whether physical, mental or emotional and can help
individuals lead healthy and happy lives. The strategy
focuses on promoting the health and well-being of the
individual rather than focusing on an illness or
disorder.®  The following  section  discusses
ADHD/autism and well-being in more detail.

ADHD/Autistic Traits and Well-being

A study by Mufioz-Cantero, Losada Puente, and
Almeida™® examined students' quality of life. The study
focused on adolescents between 12 and 19 years of age
in  Spain, utilising a  quantitative—descriptive
methodology and following a cross-sectional design. The
sample consisted of 438 pupils, of whom 145 had special
educational needs, including ADHD and autism. The

study examined many dimensions of well-being, such as
emotional well-being, relationships with others, and
physical well-being, using the Adolescent Student
Quality of Life questionnaire. The sample of students
with ADHD/autism exhibited lower quality of life in
comparison to students who did not have these traits. A
decline in physical well-being was observed among
students diagnosed with ADHD and autism.[*®! Similar
findings were found in a longitudinal study™, which
investigated the relationship between ADHD and quality
of life. The Beck scale was used to measure depression
and anxiety as mediating factors. The ADHD self-rating
scale (ASRS) was used to assess ADHD symptoms and
quality of life. A year after baseline, the WHOQOL-
BREF scale was used to measure quality of life. The
sample consisted of 1947 adolescents aged 15-17 years.
The results showed a decrease in quality of life in
adolescents with high ADHD scores. It also confirmed
the significant impact of depression and anxiety on the
quality of life of those with ADHD.™ Although it was a
longitudinal study and used a multivariate approach, it
did not include factors that provide a comprehensive
well-being profile. However, Ogg, Bateman, Dedrick,
and Suldo™! explored the association between ADHD
symptoms and life satisfaction in a sample of 183
students between sixth and eighth grade in the United
States aged between 11 and 14 years, who completed the
Students’ Life Satisfaction Scale (SLSS) and ADHD
Student Self-Rating Scale. A cross-sectional approach to
the bifactor model was used. The students' results
showed a negative correlation between inattention and
hyperactivity in general and life satisfaction. In contrast,
the findings obtained from the teachers indicated an
association between life satisfaction and inattention only.
However, there were differences between the scales
reported by teachers and students. The limitations of this
study are that it only examined one dimension of well-
being — life satisfaction — and, therefore, does not
provide a comprehensive explanation of well-being.® In
addition, the study conducted by Peasgood et al.*!
aimed to identify the role of ADHD in the quality of life
of children. The sample consisted of 467 adolescents
with ADHD in a cross-sectional study. The results
showed a decrease in quality of life and happiness as
well as fewer sleep hours for children with ADHD
compared with children without ADHD. Although these
children reported having poor sleep, they did not feel
more fatigued. The study provided sufficient samples
and variables such as life satisfaction, social aspects, and
sleep. However, it was a cross-sectional study in which
causality between variables could not be established. In
contrast, a cross-sectional study conducted by Okada et
al.” examined the influence of positive and negative
affect on a sample of children with ADHD. The
researchers gave the PANAS-C to 1094 participants.
There was a total of 80 children diagnosed with ADHD
alone, 284 children diagnosed with ADHD along with
other disorders, and 730 children who did not have
ADHD. Children with ADHD experienced higher
positive affect compared to the different groups. The
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positive effect was more significant in the sample of
children with ADHD in combination with other disorders
compared to the non-ADHD sample.”? Although the
study sample was large, fewer children with ADHD were
included compared to the overall sample size. This may
lead to limited results and difficulty in generalisation.
Health-Related Behaviours and ADHD/Autistic
Traits

Health-Related Behaviours and ADHD

Research studies have suggested that diet influences
individuals with ADHD. Research has mainly examined
the connection between nutrition and hyperactivity traits
in the past four decades. Park et al.”®! aimed to explore a
broader range of dietary behaviours among nearly 1,000
children with ADHD and learning disabilities using a
cross-sectional design. Nonetheless, based on the
observed associations, the authors suggest that it is
possible to assume that a well-balanced diet, regular
meals, and an adequate intake of dairy and vegetables (as
opposed to an unhealthy diet consisting of a high intake
of sweet desserts, fried food, and salt) might be
responsible for a lower level of behavioural issues and
problems with learning and attention. In other words,
interventions encouraging healthy eating habits micT;ht
contribute to fewer issues associated with the disorder.'%*!
Similar findings were obtained by Del-Ponte, Quinte,
Cruz, Grellert, and Santos®! who conducted a
systematic literature review and meta-analysis to
determine the association between food intake patterns
and symptoms of ADHD in children and adolescents. A
total of 14 observational studies were included in the
investigation. The results of the meta-analysis revealed a
negative association between the consumption of healthy
food and ADHD symptoms, with an odds ratio (OR) of
0.65 and a 95% confidence interval (Cl) of 0.44-0.97.
However, the consumption of unhealthy foods was
positively associated with a higher probability of
experiencing ADHD symptoms, with an OR of 1.41 and
a 95% CI of 1.15-1.74.”1 Both Park et al.”® and Del-
Ponte et al.®l emphasise the need to conduct
longitudinal studies to understand the nature of the
relationship between diet and ADHD and to consider
other variables that influence eating behaviours when
designing the analyses.

Children with ADHD often experience sleep
disturbances. Maladaptive sleep patterns cause daytime
sleepiness and fatigue due to increased sleep deficiency.
However, interventions targeting sleep disturbances
might contribute to the overall well-being of people with
ADHD.®! 1t is posited that adolescents with ADHD
usually have two or three symptoms of insomnia
compared to their non-ADHD peers. A large population-
based study based on responses from nearly 10,000
adolescents with ADHD supported such findings.”® It
was found that people with ADHD experience a range of
sleep disturbances, such as shorter duration of sleep,

longer sleep latency, nighttime waking, significant sleep
deficiency, and insomnia.

Subsequently, investigations into diet and ADHD have
broadened to encompass other health-related behaviours
such as eating patterns, physical activity, and sleep.> %"
Recent evidence suggests that diet and lifestyle changes
may help manage ADHD symptoms. A study found that
ADHD symptoms were less severe with more exercise
and increased fruit and vegetable consumption. The
study also found that sugary drinks were connected to
more severe ADHD symptoms. Although the study
included most HRB components, it was cross-sectional
and did not evaluate how HRB affects the well-being of
people with ADHD.?8

Health-Related Behaviours and Autism

Recent developments in the field of autism have focused
on various aspects, including determining the impact of
health-related behaviours and autism traits. Studies have
shown that individuals with autistic symptoms and poor-
quality diets, including the consumption of junk food and
sugary beverages, have a high prevalence of the
condition.

Moreover, children and adolescents with autistic
spectrum disorder often experience inappropriate sleep
patterns. Gunes et al.*”! examined the factors associated
with sleep issues, including bedtime resistance and
nighttime waking. The results indicate that ASD has no
substantial impact on sleep difficulties.*” However,
McCallum et al.l”! established that sleep disruptions are
prevalent in all psychiatric disorders and are intensified
by the presence of comorbidities.”! In addition,
adolescents with disorders are less likely to engage in
sufficient amounts of physical activity. They are three
times less likely to participate in team or individual
sports than typically developing adolescents.Y Children
with ASD, particularly girls, are significantly less active
compared to adolescents from the non-clinical
population, and the levels of activity are much lower
while at school and during weekdays.

Bidirectional

ADHD/Autism
The previous section discussed how several studies have
identified connections between unhealthy dietary habits
(characterised by a high intake of processed foods, sugar,
and unhealthy fats) and a higher likelihood or occurrence
of ADHD/autistic symptoms. In contrast, dietary patterns
that are considered healthy and consist of a high intake
of fruits and vegetables have been linked to a reduction
in the development of ADHD/autistic symptoms.
However, the direction of this relationship remains
ambiguous. A study conducted in the Netherlands
examined the relationship between ADHD symptoms
and diet quality in children. The findings revealed that
exhibiting more ADHD symptoms at the age of 6 was
associated with a reduction in diet quality consumption
at the age of 8. However, the study did not find any

Relationship  between Diet and
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evidence to suggest that diet quality at the age of 8
predicted ADHD symptoms at the age of 10.°%
Furthermore, it was found that individuals with autism
were more likely to consume low-quality diets.®” These
findings suggest that the symptoms of ADHD and autism
may result in individuals making less healthy eating
choices rather than a bad diet being the cause of
ADHD/autism. It appears that the observed correlation
between ADHD, autism, and low diet quality might be
bidirectional, as individuals with ADHD may exhibit
poor dietary decision-making due to impulsivity or
inadequate  self-control ~ while also  potentially
experiencing an increase in symptoms as a result of the
impact of these foods.®™ In addition, autistic traits can
also lead people to consume a poor-quality diet.*?

ADHD/Autistic Traits and Holistic Well-being

Some recent studies have been conducted using a holistic
approach, with two studies measuring well-being and
ADHD/autism traits. The first study was conducted
among secondary school students from Wales, including
a sample of 155 participants. The participants were asked
about their well-being and behavioural outcomes through
an online survey using the Well-being Process and
Strengths and Difficulties Questionnaire. The results of
univariate analyses showed that there were associations
between ADHD/autism traits and most well-being and
behavioural outcomes. When including established
predictors of well-being in the multivariate analyses,
most associations between ADHD and autism traits and
well-being outcomes were no longer significant. Despite
this, some associations remained significant, such as
autism traits correlated with conduct problems,
hyperactive  behaviour, and decreased prosocial
behaviour. ADHD traits were only associated with
increased hyperactive behaviour.E®!

A second cross-sectional study was undertaken to
explore the potential relationship between autistic and
ADHD traits and university students’ well-being and
SDQ outcomes. The focus was on understanding how
these traits impact well-being outcomes such as anxiety
and depression, as well as the SDQ outcomes. Four
hundred and thirty students from Cardiff University
completed an online survey. The results of the study
were similar to those of the previous research. In the
univariate analysis, ADHD and autism traits were
significantly correlated with most of the well-being and
SDQ outcomes. Regression analyses showed that the
effects of autistic and ADHD traits were mainly
restricted to SDQ outcomes but not well-being outcomes.
For example, there were positive associations between
ADHD traits, hyperactivity, and conduct problems. In
addition, there were positive associations between
autistic traits, hyperactive behaviour, and peer problems.
A combined-effects approach was used to measure the
effect of ADHD, autism traits, anxiety, and depression in
a single factor. The combined factor appeared to be
associated with most well-being and SDQ outcomes even
after controlling for the established well-being

predictors. There were associations between the
combined factor score and positive and negative well-
being, physical health, conduct, hyperactive behaviour,
and peer problems. Prosocial behaviour did not
significantly correlate with the combined score.l"]
Although both studies®® *”! used a holistic approach to
assess well-being outcomes, they did not include HRB
variables to evaluate their impact on ADHD/autism traits
and well-being outcomes.

DISCUSSION

The current review provided literature on two topics. The
first was the association between ADHD/autistic traits
and health-related behaviours. This review found that
unhealthy foods such as highly processed foods, fast
food, sugary beverages, sweets, and salty snacks play a
significant role in increasing ADHD and autistic
symptoms. Healthy diets such as fruits, vegetables,
whole grains, and milk products were found to be
associated with reduced ADHD and autism symptoms. It
was observed that adherence to appropriate healthy
behaviours, such as increased healthy food consumption,
reduced junk food consumption, good sleep duration, and
exercise, was associated with lower ADHD/autism
symptoms. Moreover, there were associations between
sleep problems, ADHD, and autism traits. However, the
results were inconsistent; no association was found
between sleep problems and autism traits.

The second part of the review investigated the
relationship between ADHD/autistic traits and well-
being. There was an association between ADHD/autistic
traits, reduced positive well-being, physical health, life
satisfaction, and quality of life, and increased anxiety
and depression among this population. In addition, there
was a lack of sleep duration among a sample of people
with ADHD. However, the results were inconsistent.
Research involving university and secondary students
revealed no association between ADHD/autism traits and
well-being outcomes when controlling for well-being
predictors. However, there were significant associations
between ADHD/autistic traits and SDQ outcomes
(hyperactivity, conduct problems, and prosocial
behaviour).

CONCLUSION

The review of associations between ADHD/autism and
well-being indicated several studies that predicted well-
being. However, no study has examined the relationship
between healthy behaviours, ADHD/autistic traits, and
well-being among adolescents using a holistic approach.
Therefore, further studies are needed on this population.
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