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Abstract
Lifestyle factors such as diet and the presence of comorbid conditions can impact the diagnosis, course, and treatment of Attention Deficit 
Hyperactivity Disorder (ADHD). Children and adolescents with ADHD may have a different gut microbial composition when compared to neurotypical 
peers, although studies show a lack of consensus, identifying an urgent need for best practices. Results of TRACE, a dietary intervention study, 
indicated that long-term dietary treatment cannot fully replace Care As Usual for most children with ADHD and that an elimination diet is not 
advisable as part of ADHD treatment. Mood disorders are highly comorbid in ADHD, with 40−50% of all adult patients with ADHD having at least 
one depressive episode in their lifetime. ADHD also negatively affects quality of life and disease course in people with comorbid depression and 
increases suicidality. The ADHD-Major Depressive Disorder (MDD) phenotype is similar to bipolar depression (BD) and given the higher conversion 
risk in this phenotype, this might underlie the high comorbidity between ADHD and BD. However, in practice, ADHD is often overlooked in the 
presence of mood disorders. The high comorbidity of ADHD in MDD and BD suggests a rationale for formal screening and assessment in patients 
with MDD and BD. Both the mood disorder and ADHD should be adequately treated to improve patients’ lives. Results presented here are from the 
8th meeting of the International Scientific Board of Experts on ADHD.
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Introduction

Attention Deficit Hyperactivity Disorder (ADHD) is a 

neurodevelopmental disorder characterised by impulsivity, 

hyperactivity, and poor attention capacity.1 ADHD is a 

childhood-onset disorder with a prevalence of around 5–7% 

in childhood and 2–3% in adulthood.2 ADHD is increasing 

among children and adolescents and places significant 

demands on paediatric specialist mental health services.1 

Guidelines recommend a multimodal treatment approach 

emphasising psychoeducation for patients, their families and 

caregivers.1 Typical pharmacological treatment options for 

young people and adults include stimulant and non-stimulant 

medications.1 New approaches towards the prevention 

and treatment of mental illness are needed, which can be 

delivered alongside or in the absence of traditional mental 

health care to reduce the global and growing burden of these 

conditions.3 Several factors can impact the diagnosis, course, 

and treatment of ADHD. These include lifestyle factors such 

as diet and comorbid conditions.2,3 

Although it is recognised that ADHD has a clear genetic 

component, non-genetic factors need to be considered to 

fully understand the disease.3 There is evidence for a link 

between lifestyle factors such as smoking, lack of sleep, 

exercise, and diet on ADHD symptoms.3 Comorbidity rates 

for psychiatric disorders are high, and for ADHD include 

mood disorders (MDD, BD), or substance use disorder (SUD).2 

Comorbidities suggest that one condition may be a risk 

factor for another and that they share a common aetiology.2 

Comorbidities impact quality of life and disease course, and 

affect treatment choices.4-6

1. ADHD, Nutrition and the Gut 
Microbiome

Studies suggest that the diet of ADHD individuals differs from 

their neurotypical peers as people with ADHD more frequently 

have a less healthy and pro-inflammatory Western diet.7-9 

This diet is high in fats and sugars and low in vegetable, fruit, 

and fibre intake. It is proposed that dietary interventions may 

ameliorate ADHD symptoms, including elimination diets and 

supplementation (probiotics, minerals, vitamins, PUFAs).10

The composition of the gut microbiota is influenced throughout 

neurodevelopment by external and host factors.11 These include 

the diet of the individual, maternal and birth factors, feeding 

type and complementary feeding, and the use of antibiotics. 

The gut microbiome, containing commensal bacteria, is 

another non-genetic factor besides diet, disease, and physical 

activity, that could play a role in ADHD risk.12 The microbiota 

are the ecological communities of commensal, symbiotic and 

pathogenic microorganisms found in and on all multicellular 

organisms. The microbiome is the combined genetic material 

of the microbiota. The gut microbiome influences different 

processes that range from immune function, neurotransmitter 

precursor production, hepatic function, blood pressure and 

blood-brain barrier function.13 

The hypothesis is that brain homeostasis is (partly) determined 

by the interaction between the bacterial microbiome, diet, 

and the host’s genome via the gut-brain axis.14 There are 3 

main modes of interaction between the gut, the entire nervous 

system, and the brain:

1. Activating the vagus nerve. 

2. Activating the immune system. 

3. Stimulating the endocrine system. 

The latter includes the production of precursors for 

neurotransmitters as around 90% of all serotonin is produced 

by the gut.13

The EU project “Eat2beNICE” researched the impact of 

nutrition, lifestyle and physical activity on ADHD.15 The aim 

was to evaluate if the variation of the human microbiota is 

associated with ADHD. Published research suggests there may 

be such an association, although limitations to research on 

microbiota and ADHD include a lack of consensus in published 

studies and that most publications are reviews.16-19 There 

are issues with sample size and heterogeneity, sequencing 

methods and regions, and bioinformatics and statistics, 

questioning the robustness of the associations. 

The first approach was via a meta-analysis of four adult ADHD 

case-control studies (IMpACT2, MIND-set, NeuroIMAGE, 

VHIR).20 The study extracted bacterial DNA from stool samples 

and sequenced the 16s bacterial gene, which indicates the 

taxonomic cluster (genus) and abundance of bacteria present. 

The meta-analysis included genera with >10% selection 

probability in all four studies and >10% prevalence in at least 

one of the studies, yielding 28 genera with 21 prevalent in 

all 4 studies. Logistic regression analysis identified five genera 

associated with adult ADHD. Four were also associated with 
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adult ADHD using a different method, ANOVA-like Differential 

Expression (ALDEx2).21 Two genera were found to be robustly 

associated in the meta-analysis. The study found that those 

genera that were more abundant in ADHD and associated 

with ADHD symptoms are involved in pro-inflammatory 

processes and might be considered risk-conferring, while the 

less abundant genera in the ADHD group were related to 

anti-inflammatory processes.

The second approach was using the Research Domain Criteria 

(RDoC) framework, investigating the correlation between the 

incidence or prevalence of gastrointestinal problems in people 

with psychiatric disorders. Research indicates that 40−60% of 

individuals with a psychiatric disorder have gastrointestinal 

symptoms (N=8037; Kox et al., in preparation). Patients with 

psychiatric disorders also show alterations in the gut microbiota 

composition.12 To investigate, a transdiagnostic perspective 

was chosen using a dimensional approach incorporating 

comorbidity and heterogeneity, which is common in psychiatric 

disorders. 

MIND-Set is a diagnostic study which aims to determine the 

shared and specific mechanisms of neurodevelopmental 

and stress-related psychiatric disorders.22 The study asked 

whether there are associations between the gut microbiota 

and psychiatric symptoms across disorders. The study included 

369 participants (272 patients, 97 controls) and found a high 

degree of comorbidity between symptom domains, including 

negative valence, social processes, cognitive systems, arousal/

regulation and type of bacteria. The study was able to capture 

the behaviour regardless of the specific psychiatric diagnosis 

(e.g., schizophrenia, bipolar disorder, ADHD) and associate 

it with specific bacterial genera (Figure 1). Findings also 

revealed a correlation with immune response. The relative 

abundance of some bacteria and symptoms was associated 

with increased immune-mediated inflammatory disease and 

increased pro-inflammatory cytokines, while other bacteria and 

symptoms were associated with decreased immune-mediated 

inflammatory disease and decreased pro-inflammatory 

cytokines. Studies indicated that variation of the gut 

microbiome is associated with ADHD, although harmonisation 

across research designs is a necessary step to find robust 

association signals. In addition, data reduction (when possible) 

and multivariate approaches offer analytical flexibility for small 

(underpowered) studies. Feature selection approaches (i.e., 

randomised lasso) can help select informative features.

Conclusions and Outlook
Children and adolescents with ADHD might have a different 

microbial composition when compared to neurotypical peers. 

However, there is a lack of consensus on studies of children 

and adults identifying an urgent need for best practice 

approaches. Further understanding regarding the role of the 

gut microbiota in ADHD could open new avenues for early 

intervention and improved management of the disease which 

includes the effect of diet, e.g., probiotic treatments. Specific 

diets may be designed which could target specific beneficial 

ADHD microbiota. Future research is needed to investigate if 

gut microbiota is linked to the risk of developing ADHD and 

what are the exact altered routes of communication between 

the brain and the gut microbiome involved in ADHD.

2. Treatment of ADHD with Care 
as usual versus an Elimination diet 
(TRACE) Study

Studies suggest that the diet of ADHD individuals may 

differ from their neurotypical peers7-9 and contain a high 

percentage of fats and sugars and a low vegetable, fruit, 

and fibre intake. The elimination diet has been studied as an 

intervention to ameliorate symptoms of ADHD,7 consisting of 

only hypoallergic foods consumed over 2−5 weeks. Results 

from studies indicated that approximately 33% of participants 

were responders. Criticisms included the uncontrolled nature 

of the study designs, the diet was too difficult to adhere to, 

adverse effects were not measured, and long-term effects 

were unknown.

CNS 2024: 10:(1). AUGUST 2024

Figure 1. Results from Mind-Set study investigating the 

correlation between psychiatric behavioural symptom 

domains and the gut microbiome.
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the healthy diet, with fewer children on an elimination diet 

showing full or partial response compared with children 

following the healthy diet (Figure 2). The results for children 

following a healthy diet were comparable to those receiving 

CAU. Overall, parents observed larger effects of treatment 

than teachers, particularly on emotional dysregulation 

symptoms. Secondary outcomes indicated improvements in 

health in both dietary intervention groups, including somatic 

complaints, blood pressure, heart rates, and BMI. There were 

signs of deterioration of health in the CAU group. There was 

an overall increase in parental stress in all conditions.

The study concluded that after 5 weeks: 

1.  A short-term dietary treatment for ADHD in children is 

feasible and safe. 

2.  Treatment with an elimination diet is not superior to 

treatment with a healthy diet.

3.  ADHD is probably not rooted in food-allergies/-sensitivities 

for the majority of children.

4.  Inconclusive effectiveness of ADHD treatment is common 

(rater disagreement in ~30%).

After 5 weeks, participants who showed improvement or 

partial improvement were offered to continue with their 

diets. Although not advised to do so, other responders were 

also allowed to continue with their diet. After 1 year, 90% of 

participants continued their diet, which was comparable across 

treatment groups. After 1 year, the healthy diet continued to 

outperform the elimination diet. A large proportion (48%) of the 

parents and teachers in the elimination diet group disagreed 

in their responses. There was no significant difference between 

The TRACE study investigated the short-term and long-term 

results of dietary intervention, taking criticism of previous 

elimination studies into account.7 The TRACE study 

randomised children between an elimination diet (n=84) 

or a healthy diet (n=81) as an active control. The study also 

included a non-randomised comparative arm with children 

following Care As Usual (CAU, n=58). Participants were 

prospectively followed up until one year after entering the 

study. The elimination diet excluded foods that might evoke 

a hypersensitive reaction, while healthy diets were based on 

nutritional guidelines from the World Health Organisation.10 

Inclusion criteria were for participants to be 5−12 years of age 

with a diagnosis of ADHD with or without comorbidities, and 

having an adequate mastery of the Dutch language. Exclusion 

criteria included having adequately controlled ADHD, eating 

disorders, diabetes, and following another restrictive diet such 

as being vegetarian or vegan. 

Participants were mostly boys (78%), with an average age of 

approximately 8 years and an average IQ of approximately 

100.  A substantial proportion (~40%) had oppositional defiant 

disorder (ODD) and severe internalising disorder (~32%). 

All groups had a high prior belief in a treatment they were 

dedicated to. Parents who preferred a dietary treatment had a 

higher belief in the relationship between food and behaviour. 

Although the study was designed as a 3-arm study, investigators 

were unable to recruit enough participants in the CAU group. 

The participants were overall healthy and comparable with the 

general population of children in the Netherlands and had 

similar energy and nutrient intake.

The primary outcomes of the study were multi-dimensional, 

multi-rater assessments, combining parent and teacher ratings. 

Measures included inattention, hyperactivity, impulsivity, and 

emotion regulation. Prior studies suggested that the diet 

may be particularly effective in reducing irritability, which 

is not captured by the ADHD symptom dimensions. A 30% 

improvement in symptoms was considered improvement 

whereas a 30% increase in problematic symptoms indicated 

a deterioration. Responses included improvement, partial 

improvement, mixed response (parents and teachers 

disagreed), non-response, and deterioration. 

After 5 weeks, results of the study indicated good adherence 

(96%) by participants to the diet with few adverse events. 

Responses showed that the elimination diet did not outperform 

CNS 2024: 10:(1). AUGUST 2024

Figure 2. Response after 5 weeks of dietary treatment in 

children with ADHD in the TRACE study (primary outcome). 

Abbreviations: ED, Elimination Diet; CAU, Care As Usual.
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2−5 weeks. Results from studies indicated that approximately 

33% of participants were responders. Criticisms included the 

uncontrolled nature of the study designs, the diet was too 

difficult to adhere to, adverse effects were not measured, and 

long-term effects were unknown.

Depression is among the most common comorbidities of 

ADHD, particularly in adults, according to administrative 

data from the German Statutory Health Insurance Database 

(4 million children and adults accessing care).23 The risk for 

mood disorders is 5 times higher in patients with ADHD than 

those without ADHD across all age groups, and gender ratio 

is approximately 1:1. The largest risk is found in males aged 

31 years or over, who have a 19-fold higher risk for mood 

disorders compared with individuals with no diagnosis of 

ADHD.23 These data support the need to screen males aged 

30–50 years presenting with depressive symptoms, for ADHD. 

Using a meta-analysis of all population-based studies, a 

five-fold increased risk for depression in patients with ADHD 

was found (Figure 3).2 

Using the German claims dataset in newly diagnosed adults 

with ADHD, comparing patients who received guideline 

adherent therapy (defined by having a stimulant prescription 

for more than six months, n=624) with those who did not 

receive guideline adherent therapy (n=1756), patients with 

comorbid depression were more likely to receive guideline 

adherent treatment, and higher specialist care.24 These 

findings may either indicate higher ADHD severity, suggest 

that comorbid depression may index disease severity, or 

increased presentation to secondary care specialists in the 

comorbid situation. Data also show that depression prevalence 

decreased after ADHD treatment initiation, from 65% to 53% 

in those who received guideline adherent treatment.24 These 

data suggest that ADHD treatment also impacts the prevalence 

of comorbid depression.

When analysing data from samples that primarily look at MDD, 

in a meta-analysis of 52 studies (n=16897), the prevalence of 

ADHD in MDD was 28% (95% confidence interval [CI]: 19–39) 

in childhood, 17% (95% CI, 12–24) in adolescence, and 7% 

(95% CI: 4–11) in adulthood, indicating that ADHD was 3 times 

more common in MDD compared with controls, and more so 

in childhood and adolescence than in adulthood.25

a healthy diet and CAU. Results after 1 year also indicated that 

for most children, diet is not a sufficient standalone treatment 

for ADHD. More improvement was seen with a combination of 

a healthy diet with CAU than with the elimination diet.

Predictors of favourable adherence and response to diet are 

presented in Table 1:

Predictors

Child Younger age, symptom severity 
(combined presentation with 
irritability and emotional 
dysregulation)
Rater agreement between parent 
and teacher 
(not significant: IQ, sex, 
nutritional habits, physical health)

Parent Positive prior expectancy, good 
mental health, e.g., low stress 
levels and good quality of life

Parent-Child 
Relationship

Warmth, feeling competent/able

Social and Economic 
Status

Parents’ education, 2-parent 
household

Conclusions and Outlook
The overall conclusions of TRACE were: 

1.  Long-term dietary treatment cannot fully replace CAU for 

most children with ADHD. 

2.  Treatment with an elimination diet is not advisable as part 

of ADHD treatment.

3.  A healthy diet as an optional start of ADHD treatment is 

advisable for school-aged children.

4.  When treating ADHD, parental factors (e.g., treatment 

preference, resilience) are equally important as child 

factors.

3. ADHD Comorbidity: Depression and 
Suicidality  

Epidemiology
As stated earlier in this report, studies suggest that the diet of 

ADHD individuals may differ from their neurotypical peers7-9 

and contain a high percentage of fats and sugars and a low 

vegetable, fruit, and fibre intake. The elimination diet has 

been studied as an intervention to ameliorate symptoms of 

ADHD,7 consisting of only hypoallergic foods consumed over 
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to improve patient lives.5

Studies indicate that the phenotype of depression is different 

in ADHD. The BRIDGE-2-MIX study found that ADHD-MDD 

has “bipolar-like” features, including a higher number of 

(hypo)manic symptoms during MDD, a higher prevalence of 

mixed or atypical depression, a common MDD onset before 

20 years of age, a positive family history for (hypo)mania, a 

history of manic switch during antidepressant medication, a 

higher number of affective episodes, more bipolar specifiers 

and a higher number of other psychiatric comorbidities.27 The 

question of whether it is a subtype of depression or the effect 

of ADHD symptoms on depressive symptoms remains to be 

answered and longitudinal studies are needed to elucidate 

this. The clinical take-home message is that patients with 

ADHD have a higher risk of depression prompting the need 

to assess for the presence of the other disorder when patients 

present with symptoms for either disorder.

A large study in the Netherlands in staged MDD patients 

(n=1851) found that more severe stages of depression were 

associated with more symptoms of ADHD.28 ADHD symptoms 

were associated with an early onset, more episodes and 

hospitalisations, suicidality and self-harm, and irritability.29 The 

study found that a higher MDD severity was associated with 

more ADHD symptoms. The research again highlights the 

importance of looking for the presence of ADHD in therapy-

resistant depression. 

Evidence on the phenotype of BD in ADHD comes from 

Mayo Clinic Bipolar Biobank study (N=2198: BD + childhood 

ADHD [cADHD], n=350; BD + adult ADHD [aADHD]: 

n=254; BD without ADHD: n= 1594), which found that BD 

+ cADHD patients were younger, more often male, more 

often had comorbid anxiety disorders and substance abuse 

disorder (SUD) (P<0.001), and poorer response to lithium and 

lamotrigine (P<0.007).30 In addition, a meta-analysis of 43 

studies found ADHD with BD more often present in males (odds 

ratio [OR]=1.46; P<0.001), unemployed people (OR=1.45; 

P=0.045), and single people (OR=0.62; P=0.014).31 Comorbid 

ADHD was associated with earlier onset of BD (standardised 

mean difference [SMD]= −0.36; P<0.001), and more BD 

episodes (SMD = 0.35; P=0.007; especially depressive and 

mixed episodes). It was also associated with a higher number 

of suicide attempts (OR= 1.83; P<0.001), higher comorbidity 

with generalised anxiety disorder, panic, social phobia, eating 

In a meta-analysis of BD and ADHD (24 studies, n=222000), 

the lifetime prevalence of bipolar disorder in patients with 

ADHD was 8.4% as compared with 1–2% in the general 

population; approximately 8-fold higher than in the general 

population and with a point prevalence of 3.8% (12 studies, 

n=14000).26 The study found no significant influence of age, 

sex, sample size, or diagnostic manual used. Conversely, in 

patients diagnosed with BD, the lifetime prevalence of ADHD 

is 18% (24 studies, n=402000), with a point prevalence of 21% 

(12 studies, n=11000).26 The effects were smaller in large, 

epidemiological samples as compared with case-control 

samples (25% vs. 8%, P<0.001).26 These data indicate that in 

addition to comorbid depression there is also comorbid BD 

in ADHD and suggest a rationale for formal screening and 

assessment in patients with BD for ADHD.

Phenotype and Course
The likelihood of comorbid depression and anxiety increases 

with ADHD severity. Studies show that comorbid MDD 

significantly impacts quality of life of people with ADHD and 

that the reduction in quality of life is mediated by depressive 

symptoms.4,5 Severity of ADHD correlates with the prevalence 

of MDD over the lifetime. However, ADHD is often overlooked 

when comorbid MDD is present indicating the importance of 

screening for comorbidities and initiating adequate treatment 

CNS 2024: 10:(1). AUGUST 2024

Figure 3. Meta-analysis of population-based ADHD 

comorbidity studies. Adapted from results by Hartman et 

al.2 Panel shows pooled and study specific relative risk (odds 

ratio, OR) of MDD in individuals with ADHD compared with 

individuals without ADHD. Positive OR values indicate a 

higher risk in individuals with ADHD. The diamond shape at 

the bottom of the panel is the pooled difference between 

adults with and without ADHD.  

Abbreviations: ADHD, Attention-Deficit/Hyperactivity 

Disorder; CI, confidence interval.
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A systematic review of 40 studies identified the following 

risk factors for suicidal behaviours in ADHD: ADHD symptom 

severity and persistence, female gender, childhood & parental 

influences, social functioning, comorbid psychiatric disorders 

(especially depression), increased impulsivity, and emotional 

dysregulation.36 The study concludes that overall, ADHD 

emerges as an independent risk factor for suicidal spectrum 

behaviours. ADHD also correlated with suicidal behaviours in 

adolescents (k=6; n=22  445; d=0.54 (0.34−0.75); P<0.001).36, 

37 In addition, many studies link the genetic risk of ADHD and 

suicide.

Causes
When looking at possible causes for the correlation between 

ADHD, MDD, and suicidality, almost every environmental MDD 

risk factor can be found more often in ADHD: these include 

traumatic life events, adverse childhood events, disturbance 

in parental bonding, unstable relationships, repeated social 

rejection, repeated failure, obesity, substance use, other 

somatoform psychiatric conditions. There is also an overlap 

in affected brain regions, most notably the reward system 

(involving the prefrontal cortex, PFC). Increased impulsivity in 

ADHD may lead individuals to act upon their suicidal ideation 

leading to increased suicide attempts. 

Genetic factors also play an important role. Individuals with 

ADHD have an adjusted HR=4.1 for subsequent development 

of MDD.38 Mendelian randomisation shows that genetic 

liability for ADHD is causally related to MDD (OR=1.2).38 There 

is a high overall genetic correlation between mental disorders, 

including schizophrenia, MDD, BD, and ADHD.39-41 ADHD 

shows the strongest genetic correlation with MDD and PTSD. 

The most parsimonious explanation would be that common 

genetic correlation captures a vulnerability that is not disease 

specific. Data from genome-wide association studies (GWAS) 

point to specific risk loci for ADHD, with 5600 casual genetic 

variants (polygenicity) identified, and with a genetic correlation 

of r=0.45 with MDD, indicating a high number of shared 

genetic variants.42 These genetic data also show that DSM 

criteria are not sufficient in describing psychiatric disorders. 

The future may hold a disease mechanism-driven classification 

system, encompassing the subjective experience or the clinical 

phenotype.

disorders, antisocial personality disorder (OR = 3.59; P=0.004) 

and SUD (OR = 2.29; P<0.001).31 

One complication is that many symptoms of ADHD mirror 

those of the bipolar prodrome, which is characterised by 

irritability, aggressiveness, sleep disturbances, depression, 

hyperactivity, anxiety, and mood swings, complicating a 

differential diagnosis.32 Using personal history, family history, 

episodicity, and childhood onset presentation is important in 

differentiating them. ADHD, for instance, is unlikely in patients 

presenting their first symptoms at the age of 40 years. A second 

differential diagnosis is bipolar mixed states, which presents as 

depression and mania with suicidal thoughts, hopelessness, 

depressed mood, irritability, racing thoughts, and increased 

drive, which can also look like ADHD. The episodic course of 

BD is an important factor in the differential diagnosis between 

both disorders.

A seminal study investigated the development of bipolar 

disorder symptoms in patients with MDD.33 Over 500 patients 

with MDD were included and followed up for 30 years. The 

study found around 20% (N=108) of patients experienced 

hypomania or mania, resulting in revision of diagnoses for 

12.2% to bipolar II and 7.5% to bipolar I disorder. Risk is 

particularly high in patients who have BD symptoms at intake, 

with the risk for an MDD patient developing bipolar disorder 

within five years being 40%. The phenotype of these patients 

overlaps with ADHD patients and may explain the higher BD 

switch risk with ADHD and MDD comorbidity, and the 8-fold 

higher risk of ADHD and disorder comorbidity. Consequently, 

patients with ADHD may have a higher risk of developing 

MDD and BD which affects treatment choices, including the 

rationale for using mood stabilisers and second-generation 

antipsychotics instead of mania-inducing agents.

Patients with ADHD are also at increased risk of suicide,34,35 

with odds ratios for attempted suicide and completed suicide 

of approximately 3.5 and 6.0, respectfully.34 In a third study, 

looking at mortality in ADHD, all-cause death was increased 

in ADHD and increased with the number of psychiatric 

comorbidities. The study suggests an interplay between 

ADHD, comorbid mental disorders, and suicide attempts. 

A possible explanation for this would be that increased 

impulsivity and uncontrolled immediate actions increase the 

likelihood of acting upon suicidal ideation. 

CNS 2024: 10:(1). AUGUST 2024
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decrease in depressive symptoms across various measures.54 

However, this study was not placebo-controlled and suggests 

combination treatment may be safe, feasible and effective, 

although more studies are needed. Due to the risk of inducing 

mania, when BD is suspected, the use of mood stabilisers such 

as lithium is recommended, and careful assessment is needed 

before initiating monotherapy with stimulants.55,56

Conclusion
ADHD and MDD are substantially comorbid, with 40−50% of 

all adult patients with ADHD having at least one depressive 

episode in their lifetime.2 Studies indicate that the more 

severe the symptoms of ADHD, the more severe is MDD and 

vice-versa.28 The presence of comorbid ADHD and mood 

disorders has an important impact on quality of life with 

suicide being the most severe consequence.34 ADHD-MDD 

phenotype is bipolar-like, leading to higher rates of 

ADHD-BD.32,33 Causes of ADHD-MDD comorbidity are both 

genetic and environmental, with GWAS indicating a high 

number of shared genetic variants between both disorders.42 

Although ADHD-MDD can be diagnosed during a depressive 

episode, it should be confirmed during euthymia.6 Studies 

show that stimulant treatment of ADHD reduces the risk for 

later-life MDD supporting early diagnosis and screening to 

improve patients’ lives.5 If clinically relevant, ADHD comorbid 

with MDD should be treated with stimulants (care should be 

taken when patients are treated with monoamine oxidase 

inhibitors).43-45 Psychoeducation is key in treating ADHD and 

comorbid disorders, including advice for developing coping 

skills and raising awareness.1 
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treated adequately to reduce its negative consequences.
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derived diagnostic algorithm for ADHD was designed by 
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treating the depression in the first instance. A study looking 
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life should be assessed. It is recommended to adequately treat 
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relevance of ADHD and subsequent treatment of ADHD when 

needed using stimulants.

Potentially beneficial due to the effects on ADHD are 

venlafaxine,48 bupropion,49 and nortriptyline.50 Selective 

serotonin reuptake inhibitors and other tricyclic antidepressants 

do not influence ADHD symptoms,48 while atomoxetine,51 

duloxetine,52 and reboxetine53 monotherapies have no 

effect on depressive symptoms. A small, randomised trial 

investigating the combination of antidepressant and stimulant 

medication (SSRI plus atomoxetine or methylphenidate) in 

ADHD with comorbid partially responsive MDD resulted in a 

CNS 2024: 10:(1). AUGUST 2024



©ORUEN LTD

CURRENT TOPICS PRESENTED AT THE INTERNATIONAL SCIENTIFIC BOARD OF EXPERTS ON ADHD (ISBEA)

38

sleep in the prevention and treatment of mental disorders. 

World Psychiatry. Oct 2020;19(3):360-380. doi:10.1002/

wps.20773

4. Seo JY, Lee CS, Park CS, et al. Mediating Effect of 

Depressive Symptoms on the Relationship between Adult 

Attention Deficit Hyperactivity Disorder and Quality of Life. 

Psychiatry Investig. Apr 2014;11(2):131-136. doi:10.4306/

pi.2014.11.2.131

5. Matthies S, Sadohara-Bannwarth C, Lehnhart S, Schulte-

Maeter J, Philipsen A. The Impact of Depressive Symptoms 

and Traumatic Experiences on Quality of Life in Adults 

With ADHD. J Atten Disord. Mar 2018;22(5):486-496. 

doi:10.1177/1087054716654568

6. McIntosh D, Kutcher S, Binder C, Levitt A, Fallu A, 

Rosenbluth M. Adult ADHD and comorbid depression: 

A consensus-derived diagnostic algorithm for ADHD. 

Neuropsychiatr Dis Treat. 2009;5:137-150. doi:10.2147/ndt.

s4720

7. Stevenson J, Buitelaar J, Cortese S, et al. Research 

review: the role of diet in the treatment of attention-deficit/

hyperactivity disorder--an appraisal of the evidence on 

efficacy and recommendations on the design of future 

studies. J Child Psychol Psychiatry. May 2014;55(5):416-427. 

doi:10.1111/jcpp.12215

8. Rucklidge JJ, Eggleston MJF, Johnstone JM, Darling 

K, Frampton CM. Vitamin-mineral treatment improves 

aggression and emotional regulation in children with ADHD: 

a fully blinded, randomized, placebo-controlled trial. J Child 

Psychol Psychiatry. Mar 2018;59(3):232-246. doi:10.1111/

jcpp.12817

9. Sarris J, Logan AC, Akbaraly TN, et al. Nutritional 

medicine as mainstream in psychiatry. Lancet Psychiatry. Mar 

2015;2(3):271-274. doi:10.1016/s2215-0366(14)00051-0

10. Bosch A, Bierens M, de Wit AG, et al. A two arm 

randomized controlled trial comparing the short and long 

term effects of an elimination diet and a healthy diet in 

children with ADHD (TRACE study). Rationale, study design 

and methods. BMC Psychiatry. May 27 2020;20(1):262. 

doi:10.1186/s12888-020-02576-2

11. Rinninella E, Raoul P, Cintoni M, et al. What is the Healthy 

Gut Microbiota Composition? A Changing Ecosystem across 

Age, Environment, Diet, and Diseases. Microorganisms. Jan 

10 2019;7(1):14. doi:10.3390/microorganisms7010014

12. Nikolova VL, Smith MRB, Hall LJ, Cleare AJ, Stone JM, 

Young AH. Perturbations in Gut Microbiota Composition in 

Psychiatric Disorders: A Review and Meta-analysis. JAMA 

Psychiatry. Dec 1 2021;78(12):1343-1354. doi:10.1001/

jamapsychiatry.2021.2573

13. Cowan CSM, Dinan TG, Cryan JF. Annual Research 

Review: Critical windows - the microbiota-gut-brain axis in 

neurocognitive development. J Child Psychol Psychiatry. Mar 

2020;61(3):353-371. doi:10.1111/jcpp.13156

14. Kelly JR, Kennedy PJ, Cryan JF, Dinan TG, Clarke G, 

Hyland NP. Breaking down the barriers: the gut microbiome, 

intestinal permeability and stress-related psychiatric 

disorders. Front Cell Neurosci. 2015;9:392. doi:10.3389/

fncel.2015.00392

15. Eat2beNICE. New Brain Nutrition. Accessed 25 January, 

2024. https://newbrainnutrition.com 

16. Hooi SL, Dwiyanto J, Rasiti H, Toh KY, Wong RKM, Lee 

JWJ. A case report of improvement on ADHD symptoms 

after fecal microbiota transplantation with gut microbiome 

profiling pre- and post-procedure. Curr Med Res Opin. Nov 

2022;38(11):1977-1982. doi:10.1080/03007995.2022.2129232

17. Aarts E, Ederveen THA, Naaijen J, et al. Gut microbiome 

in ADHD and its relation to neural reward anticipation. 

PLoS One. 2017;12(9):e0183509. doi:10.1371/journal.

pone.0183509

18. Szopinska-Tokov J, Dam S, Naaijen J, et al. Investigating 

the Gut Microbiota Composition of Individuals with 

Attention-Deficit/Hyperactivity Disorder and Association 

with Symptoms. Microorganisms. Mar 13 2020;8(3):406. 

doi:10.3390/microorganisms8030406

19. Tengeler AC, Dam SA, Wiesmann M, et al. Gut microbiota 

from persons with attention-deficit/hyperactivity disorder 

affects the brain in mice. Microbiome. Apr 1 2020;8(1):44. 

doi:10.1186/s40168-020-00816-x

CNS 2024: 10:(1). AUGUST 2024



©ORUEN LTD

CURRENT TOPICS PRESENTED AT THE INTERNATIONAL SCIENTIFIC BOARD OF EXPERTS ON ADHD (ISBEA)

39

AT, Kooij JJ. Prevalence of ADHD symptoms across clinical 

stages of major depressive disorder. J Affect Disord. Jun 

2016;197:29-35. doi:10.1016/j.jad.2016.02.053

29. Powell V, Agha SS, Jones RB, et al. ADHD in adults with 

recurrent depression. J Affect Disord. Dec 1 2021;295:1153-

1160. doi:10.1016/j.jad.2021.09.010

30. Nunez NA, Coombes BJ, Romo-Nava F, et al. Clinical and 

Genetic Correlates of Bipolar Disorder With Childhood-Onset 

Attention Deficit Disorder. Front Psychiatry. 2022;13:884217. 

doi:10.3389/fpsyt.2022.884217

31. Bartoli F, Callovini T, Cavaleri D, et al. Clinical 

correlates of comorbid attention deficit hyperactivity 

disorder in adults suffering from bipolar disorder: A 

meta-analysis. Aust N Z J Psychiatry. Jan 2023;57(1):34-48. 

doi:10.1177/00048674221106669

32. Skjelstad DV, Malt UF, Holte A. Symptoms and signs of 

the initial prodrome of bipolar disorder: a systematic review. 

J Affect Disord. Oct 2010;126(1-2):1-13. doi:10.1016/j.

jad.2009.10.003

33. Fiedorowicz JG, Endicott J, Leon AC, Solomon 

DA, Keller MB, Coryell WH. Subthreshold hypomanic 

symptoms in progression from unipolar major depression 

to bipolar disorder. Am J Psychiatry. Jan 2011;168(1):40-48. 

doi:10.1176/appi.ajp.2010.10030328

34. Ljung T, Chen Q, Lichtenstein P, Larsson H. Common 

etiological factors of attention-deficit/hyperactivity disorder 

and suicidal behavior: a population-based study in Sweden. 

JAMA Psychiatry. Aug 2014;71(8):958-964. doi:10.1001/

jamapsychiatry.2014.363

35. Chen Q, Sjölander A, Runeson B, D'Onofrio BM, 

Lichtenstein P, Larsson H. Drug treatment for attention-deficit/

hyperactivity disorder and suicidal behaviour: register based 

study. BMJ. Jun 18 2014;348:g3769. doi:10.1136/bmj.g3769

36. Austgulen A, Skram NKG, Haavik J, Lundervold AJ. 

Risk factors of suicidal spectrum behaviors in adults and 

adolescents with attention-deficit / hyperactivity disorder - a 

systematic review. BMC Psychiatry. Aug 21 2023;23(1):612. 

doi:10.1186/s12888-023-05099-8

20. Vásquez AA, Jakobi B, Mulder D, et al. P27-001-23 The 

Gut-Microbiome in Adult ADHD – A Meta-Analysis. Curr 

Dev. Nutr. 2023;7:101208. doi https://doi.org/10.1016/j.

cdnut.2023.101208 

21. Fernandes AD, Macklaim JM, Linn TG, Reid G, Gloor 

GB. ANOVA-like differential expression (ALDEx) analysis for 

mixed population RNA-Seq. PLoS One. 2013;8(7):e67019. 

doi:10.1371/journal.pone.0067019

22. van Eijndhoven P, Collard R, Vrijsen J, et al. Measuring 

Integrated Novel Dimensions in Neurodevelopmental and 

Stress-Related Mental Disorders (MIND-SET): Protocol for a 

Cross-sectional Comorbidity Study From a Research Domain 

Criteria Perspective. JMIRx Med. Mar 29 2022;3(1):e31269. 

doi:10.2196/31269

23. Libutzki B, Ludwig S, May M, Jacobsen RH, Reif A, 

Hartman CA. Direct medical costs of ADHD and its comorbid 

conditions on basis of a claims data analysis. Eur Psychiatry. 

May 2019;58:38-44. doi:10.1016/j.eurpsy.2019.01.019

24. Libutzki B, May M, Gleitz M, et al. Disease burden and 

direct medical costs of incident adult ADHD: A retrospective 

longitudinal analysis based on German statutory health 

insurance claims data. Eur Psychiatry. Oct 1 2020;63(1):e86. 

doi:10.1192/j.eurpsy.2020.84

25. Sandstrom A, Perroud N, Alda M, Uher R, Pavlova 

B. Prevalence of attention-deficit/hyperactivity disorder 

in people with mood disorders: A systematic review and 

meta-analysis. Acta Psychiatr Scand. May 2021;143(5):380-

391. doi:10.1111/acps.13283

26. Schiweck C, Arteaga-Henriquez G, Aichholzer M, et al. 

Comorbidity of ADHD and adult bipolar disorder: A systematic 

review and meta-analysis. Neurosci Biobehav Rev. May 

2021;124:100-123. doi:10.1016/j.neubiorev.2021.01.017

27. Vannucchi G, Medda P, Pallucchini A, et al. The 

relationship between attention deficit hyperactivity disorder, 

bipolarity and mixed features in major depressive patients: 

Evidence from the BRIDGE-II-Mix Study. J Affect Disord. Mar 

1 2019;246:346-354. doi:10.1016/j.jad.2018.12.089

28. Bron TI, Bijlenga D, Verduijn J, Penninx BW, Beekman 

CNS 2024: 10:(1). AUGUST 2024



©ORUEN LTD

CURRENT TOPICS PRESENTED AT THE INTERNATIONAL SCIENTIFIC BOARD OF EXPERTS ON ADHD (ISBEA)

40

2016;189:110-117. doi:10.1016/j.jad.2015.09.015

46. Chang Z, D'Onofrio BM, Quinn PD, Lichtenstein P, 

Larsson H. Medication for Attention-Deficit/Hyperactivity 

Disorder and Risk for Depression: A Nationwide Longitudinal 

Cohort Study. Biol Psychiatry. Dec 15 2016;80(12):916-922. 

doi:10.1016/j.biopsych.2016.02.018

47. Philipsen A, Jans T, Graf E, et al. Effects of Group 

Psychotherapy, Individual Counseling, Methylphenidate, 

and Placebo in the Treatment of Adult Attention-Deficit/

Hyperactivity Disorder: A Randomized Clinical Trial. JAMA 

Psychiatry. Dec 2015;72(12):1199-1210. doi:10.1001/

jamapsychiatry.2015.2146

48. Wilens TE, Morrison NR, Prince J. An update on the 

pharmacotherapy of attention-deficit/hyperactivity disorder 

in adults. Expert Rev Neurother. Oct 2011;11(10):1443-1465. 

doi:10.1586/ern.11.137

49. Maneeton N, Maneeton B, Srisurapanont M, Martin 

SD. Bupropion for adults with attention-deficit hyperactivity 

disorder: meta-analysis of randomized, placebo-controlled 

trials. Psychiatry Clin Neurosci. Dec 2011;65(7):611-617. 

doi:10.1111/j.1440-1819.2011.02264.x

50. Prince JB, Wilens TE, Biederman J, et al. A controlled 

study of nortriptyline in children and adolescents 

with attention deficit hyperactivity disorder. J Child 

Adolesc Psychopharmacol. Fall 2000;10(3):193-204. 

doi:10.1089/10445460050167304

51. Durell TM, Adler LA, Williams DW, et al. Atomoxetine 

treatment of attention-deficit/hyperactivity disorder in 

young adults with assessment of functional outcomes: a 

randomized, double-blind, placebo-controlled clinical trial. 

J Clin Psychopharmacol. Feb 2013;33(1):45-54. doi:10.1097/

JCP.0b013e31827d8a23

52. Bilodeau M, Simon T, Beauchamp MH, et al. Duloxetine 

in adults with ADHD: a randomized, placebo-controlled 

pilot study. J Atten Disord. Feb 2014;18(2):169-175. 

doi:10.1177/1087054712443157

53. Riahi F, Tehrani-Doost M, Shahrivar Z, Alaghband-Rad 

J. Efficacy of reboxetine in adults with attention-deficit/

37. Liu RT, Walsh RFL, Sheehan AE, Cheek SM, Sanzari 

CM. Prevalence and Correlates of Suicide and Nonsuicidal 

Self-injury in Children: A Systematic Review and Meta-analysis. 

JAMA Psychiatry. Jul 1 2022;79(7):718-726. doi:10.1001/

jamapsychiatry.2022.1256

38. Garcia-Argibay M, Brikell I, Thapar A, et al. Attention-

Deficit/Hyperactivity Disorder and Major Depressive Disorder: 

Evidence From Multiple Genetically Informed Designs. 

Biol Psychiatry. Aug 9 2023;S0006-3223(23)01462-2. doi: 

10.1016/j.biopsych.2023.07.017.

39. Anttila V, Bulik-Sullivan B, Finucane HK, et al. Analysis of 

shared heritability in common disorders of the brain. Science. 

Jun 22 2018;360(6395):eaap8757. doi:10.1126/science.

aap8757

40. Marshall M. The hidden links between mental 

disorders. Nature. May 2020;581(7806):19-21. doi:10.1038/

d41586-020-00922-8

41. Smeland OB, Frei O, Dale AM, Andreassen OA. 

The polygenic architecture of schizophrenia - rethinking 

pathogenesis and nosology. Nat Rev Neurol. Jul 

2020;16(7):366-379. doi:10.1038/s41582-020-0364-0

42. Hindley G, Frei O, Shadrin AA, et al. Charting the 

Landscape of Genetic Overlap Between Mental Disorders 

and Related Traits Beyond Genetic Correlation. Am J 

Psychiatry. Nov 1 2022;179(11):833-843. doi:10.1176/appi.

ajp.21101051

43. Biederman J, Monuteaux MC, Spencer T, Wilens TE, 

Faraone SV. Do stimulants protect against psychiatric disorders 

in youth with ADHD? A 10-year follow-up study. Pediatrics. 

Jul 2009;124(1):71-78. doi:10.1542/peds.2008-3347

44. Oddo LE, Knouse LE, Surman CBH, Safren SA. 

Investigating Resilience to Depression in Adults With 

ADHD. J Atten Disord. Mar 2018;22(5):497-505. 

doi:10.1177/1087054716636937

45. Lee MJ, Yang KC, Shyu YC, et al. Attention-deficit 

hyperactivity disorder, its treatment with medication and the 

probability of developing a depressive disorder: A nationwide 

population-based study in Taiwan. J Affect Disord. Jan 1 

CNS 2024: 10:(1). AUGUST 2024



©ORUEN LTD

CURRENT TOPICS PRESENTED AT THE INTERNATIONAL SCIENTIFIC BOARD OF EXPERTS ON ADHD (ISBEA)

CNS 2024: 10:(1). AUGUST 2024 41

hyperactivity disorder: a randomized, placebo-controlled 

clinical trial. Hum Psychopharmacol. Nov 2010;25(7-8):570-

576. doi:10.1002/hup.1158

54. Shim SH, Woo YS, Kim JS, et al. Comparison between 

Atomoxetine and OROS Methylphenidate as an Adjunctive to 

SSRIs in Attention-deficit/Hyperactivity Disorder Adults with 

Comorbid Partially Responsive Major Depressive Disorder: A 

Head-to-head, 12-week, Randomized, Rater-blinded Clinical 

Trial. Clin Psychopharmacol Neurosci. Feb 28 2022;20(1):143-

153. doi:10.9758/cpn.2022.20.1.143

55. Viktorin A, Lichtenstein P, Thase ME, et al. The risk of switch 

to mania in patients with bipolar disorder during treatment 

with an antidepressant alone and in combination with a 

mood stabilizer. Am J Psychiatry. Oct 2014;171(10):1067-

1073. doi:10.1176/appi.ajp.2014.13111501

56. Viktorin A, Rydén E, Thase ME, et al. The Risk of 

Treatment-Emergent Mania With Methylphenidate in Bipolar 

Disorder. Am J Psychiatry. Apr 1 2017;174(4):341-348. 

doi:10.1176/appi.ajp.2016.16040467


