
F A C T  S H E E T

Depression and related mental health conditions are on the rise 
in the United States. In 2020, almost 1 in 10 American adults 
had experienced depression in the last 12 months; even more 
adolescents and young adults, 1 in 5, had also experienced 
depression.1 For many people, depression makes accomplishing 
even simple tasks much harder. It can contribute to chronic 
diseases or exacerbate existing health problems. Luckily, evidence 
suggests that a healthy diet can improve mood and quality of 
life. The diets with the most benefits to mental health are those 
that are rich in fruits and vegetables, include nuts and seeds, and 
minimize or avoid inflammatory foods like processed meats and 
trans fats.2 When researchers analyzed 16 studies (including data 
from almost 46,000 participants), they found that depressive 
symptoms were significantly reduced by diet changes.3 Plant foods 
rich in complex carbohydrates, fiber, probiotics, and antioxidants 
have also been shown to reduce depressive symptoms.4

Mechanisms of Action
Oxidation and Inflammation. By reducing inflammation and 
recalibrating neurotransmitters (chemicals that the brain uses 
to communicate), a healthy diet can help reduce depression.5 
A whole food, plant-based diet does a great job of this because of 
its focus on vegetables and fruit and avoidance of animal products.
Plant foods are high in antioxidants and phytochemicals; these 
help to repair damage and decrease inflammation in brain cells. In 
addition, plant foods can help restore balance to neurotransmitters. 
An example is an enzyme called monoamine oxidase (MAO). 
MAO breaks down serotonin, dopamine, and norepinephrine—
neurotransmitters that help control mood. Too much MAO 
leads to low levels of these neurotransmitters, which can lead to 
depression.6 The antioxidant quercetin, which is found only in 
plant foods, slows down the activity of MAO. Quercetin works 
much like a natural antidepressant by increasing the amount of 
serotonin, dopamine, and norepinephrine in the brain.7 Foods 
high in quercetin include apples, kale, berries, grapes, onion, and 
green tea.
Arachidonic acid is a building block for inflammation found 
mostly in meat, and reducing it may be protective. This type of fat 

serves as a precursor to inflammatory chemicals in our bodies. By 
eating foods high in arachidonic acid, such as chicken, eggs, and 
other animal products, we set off a cascade of chemical reactions 
that lead to general inflammation, or an overreactive immune 
response.8 When inflammation reaches the brain, subsequent 
feelings of anxiety, stress, hopelessness, and depression arise.9 
Vegetarians have been found to have fewer inflammatory markers 
in their blood than omnivores.10 Individuals who avoid foods 
high in arachidonic acid tend to report a happier, more positive 
mood.11 Eliminating inflammatory animal foods from the diet and 
focusing on plant-based foods high in anti-inflammatory nutrients 
ensures not only physical health, but mental health as well.
Omega-3 Fatty Acids. A common nutritional approach to 
treating depression is with omega-3 fatty acid supplements 
or eating fatty fish, because omega-3 fats are known to reduce 
inflammation.12 However, research is inconclusive on whether 
omega-3 supplementation can help treat symptoms of depression.13 
While fatty fish can be a source of this nutrient, eating fish comes 
with the risk of also consuming mercury and other dangerous 
contaminants found in our oceans.14  A well-planned vegan diet can 
reduce inflammation and provides plenty of alpha-linolenic acid 
(ALA), a type of omega-3 fatty acid. The body is able to convert 
ALA into eicosapentaenoic acid (EPA) and docosahexaenoic acid 
(DHA), the same type of omega-3 found in fish, so there is no 
need to consume seafood. Plant-based sources of ALA include 
walnuts, flaxseed, chia seeds, and leafy green vegetables. 
Tryptophan and Serotonin. Serotonin is an important 
neurotransmitter that regulates memory and feelings of happiness. 
The brain makes it from tryptophan, which is an essential amino 
acid found in food. Plant-based sources of tryptophan include 
leafy greens, sunflower seeds, watercress, soybeans, pumpkin 
seeds, mushrooms, broccoli, and peas.
While meats such as turkey also contain the amino acid, the body 
can have a difficult time converting it to serotonin. Competition 
from other amino acids prevents tryptophan from entering the 
brain, resulting in low serotonin production. A high-protein meal, 
thus, leads to more amino acids in the bloodstream and more 
competition for tryptophan to enter the brain.
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Scientists have found that meals rich in carbohydrates promote 
an increase in insulin production, allowing muscle cells to absorb 
competing amino acids. This makes it easier for tryptophan to 
cross the blood-brain barrier, increasing serotonin levels in the 
brain.15 This may explain the association between depression and 
carbohydrate cravings. A diet high in protein and animal foods 
can limit serotonin production. A healthy way to ensure the brain 
receives enough tryptophan is to eat foods like legumes, which 
have protein and plenty of complex carbohydrates. Great plant-
based sources of tryptophan include leafy greens, sunflower seeds, 
watercress, soybeans, pumpkin seeds, mushrooms, broccoli, and 
peas.

Gut Microbiota. A fast-growing area of research is how gut 
health influences other parts of the human body, especially 
mental health. The gut microbiota is made up of trillions of 
bacterial cells living in the human intestine. Diet has a big effect 
on the gut microbiota, and serotonin is an important way that the 
gut influences our mood. In fact, only about 10% of serotonin is 
produced in the brain; the other 90% of serotonin is produced in 
the intestine.16 Low-quality diets harm the gut microbiota and 
have been shown to increase risk for depression. On the other 
hand, diets that focus on plant foods reduce risk of depression.17 
Fiber and polyphenols, which are both plentiful in vegan diets, 
encourage growth of beneficial gut bacteria. Gut bacteria use 
fiber to produce short-chain fatty acids; these act as a source of 

energy, support immune system health, and improve the health 
of the intestine.18 Studies show that the more fiber a person eats, 
the less likely they are to suffer from depression.19 It’s important 
to note that animal products do not contain fiber; fiber is found 
only in plant foods.
BMI and Depression. Researchers have found a link between 
obesity and depression. In fact, obesity can lead to depression, 
but depression can also lead to obesity.20 Because of its low calorie 
and high nutrient content, a plant-based diet is very effective not 
simply for weight loss, but also weight maintenance, and may 
benefit those suffering from body image-related depression and 
mood conditions.21

Cost of Depression
Depression can take a serious toll on emotional well-being, 
health care costs, and workplace productivity. The economic 
burden of depression in the United States is rising, totaling $326 
billion in 2018. Of this, $114.3 billion was direct costs incurred 
by individuals, while $20.4 billion was pharmacy expenditures. 
Depression causes the loss of an estimated 200 million workdays 
each year. This significantly impacts productivity and costs 
employers resources.22,23

Many of depression’s pharmacological expenses come from 
antidepressants, drugs that are meant to alleviate the symptoms 
of major depressive disorder and similar conditions. These 
medications often require a patient to be on them long-term, 
leading the costs to add up over a lifetime. 
Some of these expenses could be reduced by encouraging 
preventive, plant-based eating patterns in the workplace. 
Researchers looked at the impact of diet on emotional well-
being and productivity at 10 U.S. insurance company corporate 
sites. They found that a plant-based dietary intervention 
significantly reduced feelings of depression, anxiety, and fatigue. 
The intervention group who followed a vegan diet also reported 
significant gains in emotional well-being and in daily functioning. 
Eating plant-based improved their physical and mental health 
compared with the control group.24 These findings suggest that 
changes in dietary habits can improve quality of life, increase 
productivity, and decrease health care costs.

Conclusion
Our mood and mental health significantly affect our ability 
to focus and to maintain healthy relationships. A plant-based 
diet that is rich in fiber, antioxidants, and polyphenols from 
fruits, vegetables, and other whole plant foods can serve as an 
inexpensive, natural, and noninvasive therapeutic means to 
support mental health.

F O O D  A N D  M O O D :  E A T I N G  P L A N T S  T O  F I G H T  T H E  B L U E S

2



5100 Wisconsin Ave., NW, Suite 400 | Washington, DC 20016

202-686-2210 | info@pcrm.org | PhysiciansCommittee.org

23083-NTR

1.	 Goodwin RD, Dierker LC, Wu M, Galea S, Hoven CW, Weinberger AH. 
Trends in U.S. depression prevalence from 2015 to 2020: the widen-
ing treatment gap. Am J Prev Med. 2022;63(5):726-733. doi:10.1016/ 
j.amepre.2022.05.014

2.	 Lassale C, Batty GD, Baghdadli A, et al. Healthy dietary indices and risk of 
depressive outcomes: a systematic review and meta-analysis of observa-
tional studies. Mol Psychiatry. 2019;24(7):965-986. doi:10.1038/s41380-
018-0237-8

3.	 Firth J, Marx W, Dash S, et al. The effects of dietary improvement on 
symptoms of depression and anxiety: a meta-analysis of randomized 
controlled trials. Psychosom Med. 2019;81(3):265-280. doi:10.1097/
PSY.0000000000000673

4.	 Lee MF, Eather R, Best T. Plant-based dietary quality and depressive symp-
toms in Australian vegans and vegetarians: a cross-sectional study. BMJ 
Nutr Prev Health. 2021;4(2):479-486. doi:10.1136/bmjnph-2021-000332

5.	 Miller AH, Raison CL. The role of inflammation in depression: from evo-
lutionary imperative to modern treatment target. Nat Rev Immunol. 
2016;16(1):22-34. doi:10.1038/nri.2015.5

6.	 Baldinger-Melich P, Gryglewski G, Philippe C, et al. The effect of electro-
convulsive therapy on cerebral monoamine oxidase A expression in treat-
ment-resistant depression investigated using positron emission tomogra-
phy. Brain Stimulat. 2019;12(3):714-723. doi:10.1016/j.brs.2018.12.976

7.	 Rebas E, Rzajew J, Radzik T, Zylinska L. Neuroprotective polyphenols: a 
modulatory action on neurotransmitter pathways. Curr Neuropharmacol. 
2020;18(5):431-445. doi:10.2174/1570159X18666200106155127

8.	 Harizi H, Corcuff JB, Gualde N. Arachidonic-acid-derived eicosanoids: roles 
in biology and immunopathology. Trends Mol Med. 2008;14(10):461-
469. doi:10.1016/j.molmed.2008.08.005

9.	 Lucas M, Chocano-Bedoya P, Schulze MB, et al. Inflammatory dietary 
pattern and risk of depression among women. Brain Behav Immun. 
2014;36:46-53. doi:10.1016/j.bbi.2013.09.014

10.	Shen YC, Chang CE, Lin MN, Lin CL. Vegetarian diet is associated with low-
er risk of depression in Taiwan. Nutrients. 2021;13(4):1059. doi:10.3390/
nu13041059

11.	 Beezhold BL, Johnston CS, Daigle DR. Vegetarian diets are associated 
with healthy mood states: a cross-sectional study in Seventh Day Adven-
tist adults. Nutr J. 2010;9(1):26. doi:10.1186/1475-2891-9-26

12.	Marx W, Lane M, Hockey M, et al. Diet and depression: exploring the 
biological mechanisms of action. Mol Psychiatry. 2021;26(1):134-150. 
doi:10.1038/s41380-020-00925-x

13.	Appleton KM, Voyias PD, Sallis HM, et al. Omega-3 fatty acids 
for depression in adults. Cochrane Database Syst Rev. 2021;(11). 
doi:10.1002/14651858.CD004692.pub5

14.	Contaminants in Fish. Washington State Department of Health. Accessed 
January 30, 2023. https://doh.wa.gov/community-and-environment/
food/fish/contaminants-fish

15.	Palego L, Betti L, Rossi A, Giannaccini G. Tryptophan biochemistry: struc-
tural, nutritional, metabolic, and medical aspects in humans. J Amino 
Acids. 2016;2016:8952520. doi:10.1155/2016/8952520

16.	O’Mahony SM, Clarke G, Borre YE, Dinan TG, Cryan JF. Serotonin, tryp-
tophan metabolism and the brain-gut-microbiome axis. Behav Brain Res. 
2015;277:32-48. doi:10.1016/j.bbr.2014.07.027

17.	 Trzeciak P, Herbet M. Role of the intestinal microbiome, intestinal barrier 
and psychobiotics in depression. Nutrients. 2021;13(3):927. doi:10.3390/
nu13030927

18.	Tomova A, Bukovsky I, Rembert E, et al. The effects of vegetarian and 
vegan diets on gut microbiota. Front Nutr. 2019;6:47. doi:10.3389/
fnut.2019.00047 

19.	Xu H, Li S, Song X, Li Z, Zhang D. Exploration of the association between 
dietary fiber intake and depressive symptoms in adults. Nutr Burbank Los 
Angel Cty Calif. 2018;54:48-53. doi:10.1016/j.nut.2018.03.009

20.	Rajan T, Menon V. Psychiatric disorders and obesity: a review of asso-
ciation studies. J Postgrad Med. 2017;63(3):182-190. doi:10.4103/jpgm.
JPGM_712_16

21.	Greger M. A whole food plant-based diet is effective for weight 
loss: the evidence. Am J Lifestyle Med. 2020;14(5):500-510. 
doi:10.1177/1559827620912400

22.	Gurchiek K. The paralysis of depression in the workplace. SHRM. Pub-
lished November 7, 2019. Accessed January 23, 2023. https://www.shrm.
org/hr-today/news/hr-news/pages/the-paralysis-of-depression-in-the- 
workplace.aspx

23.	Greenberg PE, Fournier AA, Sisitsky T, et al. The economic burden of 
adults with major depressive disorder in the United States (2010 and 
2018). PharmacoEconomics. 2021;39(6):653-665. doi:10.1007/s40273-
021-01019-4

24.	Agarwal U, Mishra S, Xu J, Levin S, Gonzales J, Barnard ND. A multicenter 
randomized controlled trial of a nutrition intervention program in a mul-
tiethnic adult population in the corporate setting reduces depression and 
anxiety and improves quality of life: the GEICO Study. Am J Health Pro-
mot. 2015;29(4):245-254. doi:10.4278/ajhp.130218-QUAN-72

References

3

F O O D  A N D  M O O D :  E A T I N G  P L A N T S  T O  F I G H T  T H E  B L U E S


