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  Abstract:   Childhood mood disorders, 
including depression and bipolar 
spectrum disorders, represent serious 
public health concerns and often 
extend into adulthood. Due to 
increasing rates of a mood disorder 
diagnosis, and its accompanying 
risk of suicide, identification and 
management in childhood and 
adolescence is critical. Yet, fully 
effective and safe treatment options are 
lacking for child-onset mood disorders. 
Research investigating relationships 
between nutrition and psychiatry is a 
plausible avenue to improve prevention 
and treatment options. Epidemiological 
and observational evidence exists 
to support a protective effect of the 
Mediterranean diet in mood disorder 
prevalence and future diagnosis. To 
date, the majority of research has 
been conducted in adult populations. 
Future research is needed to examine 
if similar dietary relationships 
exist within a youth mood disorder 
population. Additionally, increased 
homogeneity in assessment methods of 
mood disorder symptoms and dietary 
patterns is needed; specifically, to 
determine more collective conclusions 
via meta-analyses. Results from youth 
studies could be used to formulate 
future randomized controlled trials, 
health promotion programs or clinical 

interventions, via diet or supplement 
interventions, for alternative mood 
disorder treatment or prevention 
purposes. 

   Keywords:     mood disorders  ;   dietary 
patterns  ;   youth       

 Nutritional psychiatry is an 
emerging field of study, produced 
as a consequence of the 

increasing prevalence of psychiatric 

disorders and their significant public 
health burden.  1   Current 
psychopharmacological treatments for 
mood disorders, particularly depressive 
and bipolar spectrum disorders, have 
limited efficacy and risk of adverse side 
effects.  2 , 3   Diagnosis and management of 
mood disorders in adolescence is critical 
given the potential trajectory of 
symptoms into adulthood and the 
increased risk of developing additional 

comorbid disorders.  4   The prevalence, 
duration, and treatment of mood 
disorders, have been examined in the 
context of nutrient intake and eating 
patterns in primarily adult 
populations.  5               - 13   Limited research exists in 
youth populations exploring similar 
relationships and whether findings can 
be translated into appropriate prevention 
and treatment options.  14     - 17   

 Consequences from current treatment 
options have produced an increased 
public demand for integrative forms of 

treatment for these disorders.  18   These 
forms of treatment range from lifestyle 
changes via exercise, meditation, or 
acupuncture, to manipulation in dietary 
patterns and nutritional status. Nutritional 
intervention, via dietary modification as 
well as macro- or micronutrient 
supplementation, is an emerging field of 
interest in treatment research for 
psychiatric disorders. Genetic differences 
in metabolism of specific micronutrients, 
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as well as underlying micronutrient 
deficiencies and/or insufficiencies, may 
play a key role in the development and 
progression of symptoms.19-21 
Investigating these underlying differences 
as well as their roles in causality, 
morbidity, and mortality, may lead to 
alternative and complementary methods 
for treatment or, potentially, prevention 
of childhood onset of mood disorders. 
Future research exploring a personalized-
nutrition approach for the mood disorder 
adolescent patient using both dietary 
pattern and/or micronutrient 
supplementation may be warranted.

Summary of Habitual 
Dietary Patterns 
Research

Studies investigating the relationship 
between nutrition and mood disorders 
can be characterized into 2 categories: 
habitual diet pattern analysis and 
micronutrient intake/status analysis. 
Research assessing habitual diet pattern 
analysis has included epidemiological, 
observational, and prospective designs.22 
Epidemiological evidence includes 
incidence/prevalence of mental health 
disorder diagnoses, and has 
demonstrated the global severity of 
psychological symptoms are greater 
among individuals with diets high in fat 
and low in complex carbohydrates.23,24 
Age-standardized suicide rates, which 
may reflect depression rates, tend to be 
lowest in Mediterranean countries.25 
Additionally, global trends have led to 
scientific enquiries about relationships 
between dietary patterns and mental 
health outcomes.

Dietary pattern studies explore 
variation in nutrition intake and how 
foods are consumed in combination, 
where the joint effect of multiple 
nutrients can be considered.26 Analysis of 
dietary patterns also addresses the 
synergism of nutrients and the 
characterization of common eating 
behaviors.16,27 Additionally, a dietary 
pattern study approach produces results 
that are more feasible and clear to 
translate to the public through nutrition 
education and intervention.26 To date, 

studies typically characterize dietary 
patterns in one of two ways:

1.	 The use of validated and predefined 
summary indices of overall diet 
quality (eg, Healthy Eating Index, or 
Diet Quality Index) calculated based 
on nutritional elements or constructs 
(total fruit, whole fruit; total 
vegetables, dark green and orange 
vegetables and legumes; total grains, 
whole grains; milk, meat and beans; 
oils, saturated fat; sodium; calories 
from solid fat, alcohol, and sugar; 
cholesterol, calcium, iron, etc) derived 
from an individual’s reported dietary 
intake and combined into a single 
score.28,29 These scores are ranked 
based on predetermined cutoff points 
for healthy and unhealthy dietary 
patterns and are used to measure diet 
variety, moderation, and balance, as 
well as diet quality based on national 
standards and guidelines (eg, Dietary 
Guidelines for Americans).16

2.	 An “investigator defined” index 
quality, such as a Mediterranean diet 
pattern, traditional diet pattern, 
Western diet pattern, or modern diet 
pattern. Since there is no single, 
universally accepted diet quality 
index, each research team defines 
diet quality categories by selecting 
nutritional index elements considered 
most important to the outcome of 
interest and that accurately captures 
and/or reflects the cultural dietary 
patterns of the study population.29 
These dietary patterns are often 
developed via factor analysis from 
results of a Food Frequency 
Questionnaire (FFQ) administered to 
the study population. A 
Mediterranean dietary pattern usually 
consists of a diet with a high ratio of 
monounsaturated to saturated fatty 
acids (usually via olive oil); high 
intakes of legumes and vegetables; 
high fish intake; low intake of meat 
and meat products; moderate grain 
intake; low intake of milk and dairy 
products; and moderate alcohol 
consumption in adult studies 
(primarily of red wine).25 A traditional 
dietary pattern, often called a healthy 

dietary pattern, usually is reflective of 
the traditional cultural diet of the 
study population. This dietary pattern 
is typically characterized by balanced 
intakes of vegetables, fruits, beef, 
lamb, fish, and whole-grain foods.28 A 
Western dietary pattern, often thought 
of as an unhealthy dietary pattern, is 
typically composed of processed 
foods such as pizza, meat pies, lunch 
meats, chips, hamburgers, white 
bread, added sugar and high milk, 
dairy, and beer intake in adult 
studies.28 A modern dietary pattern, 
most similar to a vegetarian dietary 
pattern, usually consists of foods such 
as fruits and salads, fish, tofu, beans, 
nuts, yogurt, and red wine in adult 
studies.28

Mood disorder data in dietary studies 
have been collected in a variety of 
formats from psychological and 
behavioral measurements such as the 
Child Behavior Checklist, the Pediatric 
Quality of Life inventory, the Center for 
Epidemiologic Studies Depression Scale 
(CES-D), structured clinical interviews, or 
self-reported physician-made 
diagnosis.6,8,15,25,28 A variety of 
confounders such as poverty, 
socioeconomic status, and food 
insecurity are known factors related to 
mood disorders, thus many of these are 
accounted for in the dietary pattern–
mood disorder disease relationships.28,29

Few studies have included a 
prospective study design to measure 
direction of relationships between 
dietary patterns and mental health or to 
investigate the possibility of reverse 
causality.20,28 The reverse causality theory 
hypothesizes that dietary patterns in 
poorer mental health populations are 
directly influenced by the psychological 
disorder, instead of the reverse 
standpoint that psychological disorders 
are being mediated or caused directly by 
dietary patterns.20,28 Since appetite 
changes are a common feature in many 
mood disorders, and are mediated 
through both symptom severity and use 
of antipsychotics or antidepressants, this 
increases the difficulty of accurately 
accounting for the directionality of a 
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nutrition and mental health 
relationship.20

Adult and adolescent studies have 
found consistent inverse relationships 
between Mediterranean dietary patterns 
and mood disorder symptoms or 
diagnosis.7,25,27 However, there have been 
inconsistent results in finding a positive 
relationship between adherence to a 
Western dietary pattern and mood 
disorder symptoms or diagnosis.22 These 
results suggest that meeting the intake 
requirement for specific healthy food 
groups might be sufficient to provide 
beneficial effects on mental health.16 In 
studies that had inconsistent results on 
the relationships between dietary 
patterns and mental health, associations 
were often found after adjusting for 
overall energy intake. This adjustment 
further emphasizes the hypothesis that 
the absolute amount of specific nutrients 
in the diet may be more relevant to 
mental health than their quantity as a 
proportion of the overall diet.20,28

From an intervention standpoint, this 
may mean that promoting the 
incorporation of nutrient 
supplementation, such as those found in 
a Mediterranean diet (ie, omega-3 fatty 
acids), may be more essential than 
encouraging a balance of healthy and 
unhealthy foods in the diet. Even when 
poverty, food insecurity, and low income 
were controlled for in existing research, 
a strong relationship between specific 
nutritional eating pattern and mental 
health status remained.20,30

Prospective cohort studies have shown 
a dose-response relationship between 
Mediterranean diet patterns and mood 
disorder symptoms or diagnosis.20,25,28 
Many of these studies found a protective 
effect of a healthy dietary pattern against 
future diagnosis of a mood disorder.16,27 
Among children, a healthy diet pattern 
has been found to be a strong predictor 
of higher scores on the Pediatric Quality 
of Life Inventory (PedQL).20

Until recently, dietary patterns have 
only been explored in the context of 
correlations in epidemiological, cross-
sectional, and longitudinal studies. The 
first randomized controlled study 
exploring alterations in whole-diet 

approaches was just completed in 
Australia, titled the SMILES study. Results 
from the study found improvements in 
severity of mean depressive episodes in 
adults who adhered to the Mediterranean 
diet pattern prescription.31 Another 
multisite randomized controlled trial 
using a whole-food approach is the 
MooDFOOD study in overweight adults, 
which employs the use of micronutrient 
supplementation and a whole-food 
hamper (basket with food) as a 
depression intervention.32

Implications for the Field 
of Nutritional Psychiatry

The emerging field of nutritional 
psychiatry originates from substantial 
evidence from epidemiological, cross-
sectional, longitudinal studies, and 
clinical trials examining the presence and 
magnitude of relationships between 
dietary patterns, micronutrients, and 
mood. Recent studies have extended this 
umbrella of research to investigate the 
effects of obesogenic mechanisms and 
gut-microbiota interactions in the 
development and progression of mood 
disorders.33-35 Research in adolescent 
populations is increasing; however, the 
majority of longitudinal studies and 
clinical trials continue to be explored 
primarily within an adult population.

Variation in Mood Disorders 
and Diet Pattern Measures

Assessment of symptom severity or 
treatment response time could be a 
critical factor to consider in assessing 
relationships between nutrition and 
mood disorders. There is significant 
variability in the identification of 
depression symptoms in current 
literature, ranging from self-report 
questionnaires to identify presence of 
depression/manic symptoms; to clinical 
interviews by a licensed practitioner for 
diagnosis; and recruitment based on a 
diagnosed chronic mood disorder that 
has spanned for several years. It is 
possible that the presence or strength of 
relationships between nutrition and 
mood disorders are dependent on the 
severity, subtype, or duration of 

symptoms.12 Thus, increased 
homogeneity in symptom measurements 
are encouraged, if possible electing to 
pursue recruitment from a population 
that has been assessed by a licensed 
practitioner or recruited based on a 
clinical diagnosis.

Future research employing an 
assessment or intervention with dietary 
patterns or whole food approaches 
should be selective with their nutrition 
assessment tools, as well as the 
seasonality in which they are observing 
or altering dietary patterns.21 A variety of 
nutrition assessment tools as well as 
statistical methods have been employed 
to assess dietary intake patterns, which 
makes consolidating results in the field 
challenging due to heterogeneity.1 Short 
form FFQs, adolescent/adult 
comprehensive FFQs, 3-day food diaries, 
24-hour recalls, and original assessment 
tools developed by investigators, each 
have been used in the collection of 
dietary information. Additionally, dietary 
intake patterns derived from factor 
analysis, diet quality scores, principle 
component analysis, investigator defined 
patterns, and regression analysis have 
been used to explore associations in 
dietary intake.

Future Intervention 
Implications

To quantify or assess the direction of 
relationships between nutrition and 
mood disorders, it will be essential to 
promote the use of homogeneous 
nutrient assessment methods so that 
systematic reviews can detect more 
robust associations.21 The majority of 
research in the field of nutritional 
psychiatry has been correlational in 
nature.22 There is a need for randomized 
controlled trials to address the direction 
and magnitude of associations identified 
from epidemiological, observational, and 
longitudinal research.1,18

In summary, studies to date suggest 
the need for more rigorous large-scale 
randomized control trials to determine 
their benefit. Given the clinically 
significant negative side effects that are 
seen in the current psychotropic 
medications, as well as the unappealing 
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risk: benefit ratio and unknown long-
term effects, it is critical to explore 
alternative avenues for treatment. Public 
interest and demand for a nutrition-
based treatment plan is rapidly 
increasing, in part encouraged by the 
growth of research supporting the 
feasibility and benefits of nutrition-based 
interventions in the child and adolescent 
mood disorder population. Future 
research should explore plans for 
developing and implementing a 
personalized nutrition treatment 
approach for the mood disorder patient 
from either a diet and nutrient 
supplementation perspective, as well as 
its outcomes, for comparison to current 
standard of care.

Declaration of 
Conflicting Interests

The author(s) declared no potential 
conflicts of interest with respect to the 
research, authorship, and/or publication 
of this article.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

Ethical Approval

Not applicable, because this article does not contain any 
studies with human or animal subjects.

Informed Consent

Not applicable, because this article does not contain any 
studies with human or animal subjects.

Trial Registration

Not applicable, because this article does not contain any 
clinical trials. AJLM

References

	 1.	 Jacka FN. Nutritional psychiatry: where to 
next? EBioMedicine. 2017;17:24-29.

	 2.	 Kowatch RA, DelBello MP. 
Pharmacotherapy of children and 
adolescents with bipolar disorder. Psychiatr 
Clin North Am. 2005;28:385-397.

	 3.	 McClellan JM, Hamilton JD. An evidence-
based approach to an adolescent with 

emotional and behavioral dysregulation. 
J Am Acad Child Adolesc Psychiatry. 
2006;45:489-493.

	 4.	 Merikangas KR, He JP, Burstein M, et al. 
Lifetime prevalence of mental disorders in 
US adolescents: results from the National 
Comorbidity Survey Replication–Adolescent 
Supplement (NCS-A). J Am Acad Child 
Adolesc Psychiatry. 2010;49:980-989.

	 5.	 Khosravi M, Sotoudeh G, Raisi F, 
Majdzadeh R, Foroughifar T. Comparing 
dietary patterns of depressed patients 
versus healthy people in a case control 
protocol. BMJ Open. 2014;4:e003843.

	 6.	 Akbaraly TN, Brunner EJ, Ferrie JE, 
Marmot MG, Kivimaki M, Singh-Manoux 
A. Dietary pattern and depressive 
symptoms in middle age. Br J Psychiatry. 
2009;195:408-413.

	 7.	 Muñoz MA, Fíto M, Marrugat J, Covas 
MI, Schröder H; REGICOR and HERMES 
Investigators. Adherence to the 
Mediterranean diet is associated with better 
mental and physical health. Br J Nutr. 
2009;101:1821-1827.

	 8.	 Nanri A, Kimura Y, Matsushita Y, et al. 
Dietary patterns and depressive symptoms 
among Japanese men and women. Eur J 
Clin Nutr. 2010;64:832-839.

	 9.	 Sánchez-Villegas A, Verberne L, De Irala 
J, et al. Dietary fat intake and the risk of 
depression: the SUN Project. PLoS One. 
2011;6:e16268.

	10.	 Vermeulen E, Stronks K, Visser M, et al. 
The association between dietary patterns 
derived by reduced rank regression and 
depressive symptoms over time: the 
Invecchiare in Chianti (InCHIANTI) study. 
Br J Nutr. 2016;115:2145-2153.

	11.	 Akbaraly TN. Dietary pattern and 
depressive symptoms in middle age. Br J 
Psychiatry. 2009;195:408-413.

	12.	 Rahe C, Baune BT, Unrath M, et al. 
Associations between depression subtypes, 
depression severity and diet quality: cross-
sectional findings from the BiDirect Study. 
BMC Psychiatry. 2015;15:38.

	13.	 Noguchi R, Hiraoka M, Watanabe Y, 
Kagawa Y. Relationship between dietary 
patterns and depressive symptoms: 
difference by gender, and unipolar and 
bipolar depression. J Nutr Sci Vitaminol 
(Tokyo). 2013;59:115-122.

	14.	 Jacka FN, Kremer PJ, Leslie ER, et 
al. Associations between diet quality 
and depressed mood in adolescents: 
results from the Australian Healthy 
Neighbourhoods Study. Aust N Z J 
Psychiatry. 2010;44:435-442.

	15.	 Oddy WH, Robinson M, Ambrosini GL, 
et al. The association between dietary 

patterns and mental health in early 
adolescence. Prev Med. 2009;49:39-44.

	16.	 McMartin SE, Kuhle S, Colman I, Kirk 
SF, Veugelers PJ. Diet quality and mental 
health in subsequent years among 
Canadian youth. Public Health Nutr. 
2012;15:2253-2258.

	17.	 Trapp GS, Allen KL, Black LJ, et al. A 
prospective investigation of dietary patterns 
and internalizing and externalizing mental 
health problems in adolescents. Food Sci 
Nutr. 2016;4:888-896.

	18.	 Jacka FN, Mykletun A, Berk M. Moving 
towards a population health approach to 
the primary prevention of common mental 
disorders. BMC Med. 2012;10:149.

	19.	 Kaplan BJ, Crawford SG, Field CJ, Simpson 
JS. Vitamins, minerals, and mood. Psychol 
Bull. 2007;133:747-760.

	20.	 Jacka FN, Kremer PJ, Berk M, et al. A 
prospective study of diet quality and 
mental health in adolescents. PLoS One. 
2011;6:e24805.

	21.	 Khalid S, Williams CM, Reynolds SA. Is 
there an association between diet and 
depression in children and adolescents? 
A systematic review. Br J Nutr. 
2016;116:2097-2108.

	22.	 Rahe C, Unrath M, Berger K. Dietary 
patterns and the risk of depression 
in adults: a systematic review of 
observational studies. Eur J Nutr. 
2014;53:997-1013.

	23.	 Weidner G, Connor SL, Gerhard GT, 
Duell PB, Connor WE. The effects 
of dietary cholesterol-lowering on 
psychological symptoms: a randomised 
controlled study. Psychol Health Med. 
2009;14:255-261.

	24.	 Davison KM, Kaplan BJ. Food intake and 
blood cholesterol levels of community-
based adults with mood disorders. BMC 
Psychiatry. 2012;12:10.

	25.	 Sánchez-Villegas A, Delgado-Rodríguez 
M, Alonso A, et al. Association of 
the Mediterranean dietary pattern 
with the incidence of depression: the 
Seguimiento Universidad de Navarra/
University of Navarra follow-up 
(SUN) cohort. Arch Gen Psychiatry. 
2009;66:1090-1098.

	26.	 Hu FB. Dietary pattern analysis: a new 
direction in nutritional epidemiology. Curr 
Opin Lipidol. 2002;13:3-9.

	27.	 Rienks J, Dobson AJ, Mishra GD. 
Mediterranean dietary pattern and 
prevalence and incidence of depressive 
symptoms in mid-aged women: 
results from a large community-based 
prospective study. Eur J Clin Nutr. 
2013;67:75-82.



290

Jul • Aug 2018American Journal of Lifestyle Medicine

	28.	 Jacka FN, Pasco JA, Mykletun A, et al. 
Association of Western and traditional 
diets with depression and anxiety in 
women. Am J Psychiatry. 2010;167: 
305-311.

	29.	 Kuczmarski MF,  Cremer Sees A, Hotchkiss 
L, Cotugna N, Evans MK, Zonderman 
AB. Higher Healthy Eating Index-2005 
scores associated with reduced symptoms 
of depression in an urban population: 
findings from the Healthy Aging in 
Neighborhoods of Diversity Across the Life 
Span (HANDLS) study. J Am Diet Assoc. 
2010;110:383-389.

	30.	 Jacka FN, Pasco JA, Mykletun A, et al. Diet 
quality in bipolar disorder in a population-
based sample of women. J Affect Disord. 
2011;129:332-337.

	31.	 Jacka FN, O’Neil A, Opie R, et al. A randomised 
controlled trial of dietary improvement for 
adults with major depression (the “SMILES” 
trial). BMC Med. 2017;15:23.

	32.	 Roca M, Kohls E, Gili M, et al; MooDFOOD 
Prevention Trial Investigators. Prevention 
of depression through nutritional strategies 
in high-risk persons: rationale and design 
of the MooDFOOD prevention trial. BMC 
Psychiatry. 2016;16:192.

	33.	 Logan AC. Dysbiotic drift: mental health, 
environmental grey space, and microbiota. 
J Physiol Anthropol. 2015;34:23.

	34.	 Slyepchenko A, Maes M, Jacka FN, et al. Gut 
microbiota, bacterial translocation, and 
interactions with diet: pathophysiological 
links between major depressive disorder and 
non-communicable medical comorbidities. 
Psychother Psychosom. 2017;86:31-46.

	35.	 Hoare E, Skouteris H, Fuller-Tyszkiewicz 
M, Millar L, Allender S. Associations 
between obesogenic risk factors and 
depression among adolescents: a 
systematic review. Obes Rev. 2014;15:40-51.


