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Obesity stands as a formidable 21st-century public health crisis, with its capacity
to aggravate depressive symptoms gaining increasing clinical attention. Traditional
treatment models often treat these two conditions separately. However, recent
research evidence suggests a complex network linking obesity and depressive
symptoms across metabolism, behavior, and mental health, with dietary pat-
terns proposed as a key upstream modulator of both metabolic and psycho-
logical pathways. The specific mechanisms by which diet influences obesity and
depressive symptoms remain unclear. Therefore, this narrative review focuses on
analyzing molecular connections between diet, obesity, and depressive symp-
toms, including adipose tissue inflammation, the gut-brain axis, the hypothala-
mus-pituitary—adrenal axis, insulin and brain-derived neurotrophic factor levels,
and neuroplasticity. We discuss the possible pathways and effects of different
diet therapies in regulating metabolism and simultaneously impacting mental
health, including calorie restriction diet, intermittent fasting, ketogenic diet, low
glycemic index diet, plant-based diet, Mediterranean diet, Dietary Approaches
to Stop Hypertension, among others. This review aims to provide a scientific
basis for precision nutrition and personalized, sustainable diet therapies in clinical
practice, promoting awareness and improving treatment strategies for depressive
symptoms in obese patients.

KEYWORDS
depressive symptoms, diet therapy, neuroendocrine, neuroinflammation, obesity

1 Introduction

Driven by shifting global lifestyles, obesity has emerged as a major public health challenge
worldwide (Lingvay et al., 2024). The number of obese individuals is projected to reach approx-
imately 1 billion by 2030, posing a significant health economic burden globally (Nagi et al.,
2024). The clinical picture is further complicated by the frequent co-occurrence of obesity with
insulin resistance, type 2 diabetes, coronary heart disease, stroke, and with depression being a
significant mental health-related complication (Blasco et al., 2020). Depression is one of the
most common neuropsychiatric disorders in clinical practice (GBD 2019 Diseases and Injuries
Collaborators, 2020). A recent systematic review showed that individuals with a body mass
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index (BMI) > 30 kg/m* have approximately a 55% higher risk of
developing depression than those with normal BMI (Luppino et al.,
2010). As BMI further increases, the effect size between obesity and
depression also increases, clearly establishing their link (Menniti et al.,
2025). This dual burden not only increases morbidity in affected indi-
viduals but also substantially complicates clinical management
strategies.

Obesity and depression have been traditionally managed within
the separate domains of endocrinology and psychiatry (Oracz et al.,
2025). However, this fragmented treatment model may lead to the
neglect of the shared pathophysiological mechanisms between the two
diseases, thus affecting actual treatment outcomes (Lv et al., 2022).
Currently, increasing clinical and experimental evidence is challeng-
ing this dichotomy (Keswani et al., 2025). Furthermore, conventional
drugs for treating obesity, such as orlistat and semaglutide, may cause
adverse reactions such as gastrointestinal dysfunction and pancreati-
tis, while commonly used antidepressants such as paroxetine and esci-
talopram can lead to metabolic disorders and some neuropsychiatric
symptoms (Cao et al., 2024; Lincoff et al., 2023; Son and Kim, 2020).
Diet therapy, on the other hand, has attracted much attention due to
its gentle effects, ease of acceptance, long-term applicability, and abil-
ity to influence both metabolic and psychosomatic pathways (Adan et
al,, 2019).

Diet is the primary medium for the exchange of substances
between the external environment and the human body. Besides serv-
ing as an energy source, diet also influences various physiological
processes, including inflammatory states, endocrine signaling, micro-
bial ecology, and neural plasticity (Mostafavi Abdolmaleky et al.,
2025). This means that by rationally selecting and combining foods,
we can simultaneously regulate multiple system pathways, including
metabolic and psychosomatic pathways—a concept that diet therapy
embodies (Waskiewicz, 2026). Therefore, obesity-related depressive
symptoms can, to some extent, be understood as a diet-sensitive met-
abolic-psychiatric comorbidity. A comprehensive and integrated
understanding of the pathogenesis of both obesity and depressive
symptoms, and the underlying mechanisms of diet therapy’s clinical
effects, is crucial for future improvements in treatment plans and
patient prognosis.

Previous reviews have summarized the effects of various dietary
patterns on metabolism and psychosomatic health. A cross-species
systematic review demonstrated that probiotic supplementation may
attenuate high-fat diet-induced cognitive impairment and depressive-
like behaviors through modulation of the gut-brain axis—a pathway
that represents a shared mechanistic basis with several plant-based
diet therapies examined in this review (Lof et al., 2022). Additionally,
a narrative review of older adults found that higher dietary inflamma-
tory index scores were associated with increased risk of depression
and metabolic disorders (Yildirim and Sanlier, 2024). Some research-
ers have also revealed through meta-analysis that hypocaloric diets
may alleviate depressive symptoms in patients with metabolic condi-
tions such as obesity in the short term (Applewhite et al., 2024; Paris
et al,, 2024). However, none of these studies have provided a holistic
analysis of the complex neuro-metabolic-immune network mecha-
nisms involved in diet, obesity, and depressive symptoms, nor have
they compared the differences between various diet therapies.

This review aims to integrate existing experimental and clinical
evidence to explore the connections between various diet therapies
and obesity and depressive symptoms, analyzing the underlying met-
abolic-psychological coupling mechanisms. This review also aims to
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elucidate the mechanistic basis by which diet therapy modulates the
neuro-metabolic-immune network, offering a theoretical foundation
for clinical application and future research directions.

2 Obesity and how it exacerbates
depressive symptoms

Obesity is now a common metabolic disease characterized by
excessive fat accumulation, systemic inflammation, and endocrine
disorders (Xu et al., 2025). The core pathophysiological mechanisms
of obesity encompass sustained positive energy balance and dysregu-
lation of metabolic and neuroendocrine signaling pathways, com-
pounded by genetic predisposition, hormonal dysregulation, and
behavioral factors (Adolph and Tilg, 2024). Epidemiological and clini-
cal intervention experiments consistently demonstrate that the main-
stream Western diet, characterized by high saturated fat, high refined
carbohydrates, and low fiber, is the main driver of the obesity epi-
demic (Hall et al., 2019). This dietary pattern bypasses the body’s sati-
ety signals, overactivates the reward pathway of the limbic system in
the brain, triggers chronic inflammation and appetite disorders, and
traps the body in a vicious cycle of energy surplus, ultimately mani-
festing as a pathological increase in body fat percentage (Jia et
al,, 2025).

As mentioned earlier, the increased risk of depression due to obe-
sity has been confirmed. Furthermore, meta-analysis has revealed a
bidirectional association between obesity and depression, indepen-
dent of confounding factors such as sociodemographic factors
(Luppino et al., 2010). Genetic studies have revealed overlap in sus-
ceptibility gene loci such as FTO, NEGR1, DCC, RPL31P12, CADM2,
PMAIP1, and PARK2 between obese and depressed patients, estab-
lishing a foundation for the pathophysiological link between the
symptoms of the two diseases (Ding et al., 2022; Yuan et al., 2025).
Therefore, obesity should be recognized as a multi-system disease
involving metabolic disorders, endocrine imbalances, and neurologi-
cal dysfunction, with depressive symptom being one of its important
complications.

Currently, researchers have investigated the molecular links
between obesity and depressive symptoms, focusing on gut microbiota
dysbiosis, adipose tissue inflammation, hormone levels, and glucose
metabolism disorders. These links may become the main targets of
diet therapy (Figure 1).

2.1 Adipose tissue inflammation

A recent study showed that in obese individuals, adipose tissue
cells enlarge and the microenvironment is remodeled (Miranda et al.,
2025). Increased mechanical stress can lead to the infiltration of
immune cells, represented by lipid-associated macrophages (LAMs),
and increased secretion of pro-inflammatory factors such as nicotin-
amide phosphoribosyltransferase (NAMPT), tumor necrosis factor-a
(TNF-a), interleukin-6 (IL-6), and C-reactive protein (CRP). These
peripheral inflammatory signals are transmitted to the brain via mul-
tiple pathways, including disruption of the blood-brain barrier, vagal
afferent signaling, and peripheral immune cell infiltration, where they
activate microglia and the indoleamine 2,3-dioxygenase (IDO) path-
way (Miller and Raison, 2016; Tan et al., 2023). Once neuroinflamma-
tion is activated microglia further produce

triggered,
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The pathophysiological mechanism by which obesity exacerbates depressive symptoms. In obese individuals, the gut microbiota is disrupted, which
leads to reduced production of SCFAs (Short Chain Fatty Acids) and tryptophan absorption, disrupting leptin, brain-gut peptide secretion and vagal
signaling. Simultaneously, impaired intestinal barrier function and adipose tissue hypertrophy cause upregulation of inflammatory factors such as TNF-a
(Tumor Necrosis Factor-a), IL-6 (Interleukin-6), and CRP (C-Reactive Protein). This results in neuroendocrine dysfunction, affecting brain activity,
dopamine and 5-HT (5-Hydroxytryptamine) metabolism. It can also lead to decreased BDNF (Brain-Derived Neurotrophic Factor) levels, impairing
synaptic plasticity and neuronal regeneration. Increased inflammation also causes HPA axis hyperactivation, leading to dendritic atrophy, neuronal
injury, and synaptic damage. Obesity-associated metabolic and inflammatory disturbances result in insulin resistance, which in turn leads to neuronal
insulin receptor phosphorylation and reduced synaptopodin expression. These factors can all lead to dysfunction in the brain, especially the

pro-inflammatory cytokines that impair serotonergic and dopaminer-
gic neurotransmission, disrupt neurogenesis in the hippocampus, and
promote glutamate excitotoxicity, collectively contributing to the
development of depressive symptoms (Mostafavi Abdolmaleky et al.,
2025). Intraperitoneal injection of TNF-a in mice increases the
metabolism of dopamine and serotonin (5-HT) in the nucleus accum-
bens, thereby decreasing brain stimulation reward and inducing
depression-related anhedonia (Figure 1) (van Heesch et al., 2013).
Meanwhile, research shows that the use of anti-inflammatory drugs
such as nonsteroidal anti-inflammatory drugs and cytokine inhibitors
can reverse depressive states to some extent, further supporting this
view (Xu et al., 2020).

2.2 Insulin resistance (IR)

IR is also a common pathophysiological state in obesity. Insulin
not only regulates glucose metabolism but also plays a crucial role in
the central nervous system. Insulin can cross the blood-brain barrier
and modulate synaptic receptor expression and function by regulating
excitatory and inhibitory receptor levels on the synaptic vesicle mem-
brane, thereby regulating synaptic plasticity and influencing neural
pathway function (Ohtsuki, 2024). In particular, insulin modulates the
expression and membrane trafficking of AMPA and NMDA receptors
at excitatory synapses, as well as GABA-A receptors at inhibitory syn-
apses, thereby regulating synaptic excitability and plasticity critical for
mood regulation and cognitive function (Pang and Han, 2012).
Deficits in insulin receptor signaling have been linked to reduced
BDNF expression and impaired activation of downstream signaling
cascades, including the PI3K/Akt, which is a key mediator of neuronal
survival and synaptic plasticity implicated in the pathophysiology of

Frontiers in Neuroscience

depression (Bansal et al., 2021). In the CA1 region of the rat hippo-
campus, insulin resistance significantly attenuates the phosphoryla-
tion of insulin receptors in response to exogenous insulin stimulation,
while concurrently reducing the expression of synaptopodin, a protein
essential for spine apparatus formation and synaptic plasticity
(Figure 1). This results in impaired long-term potentiation in this
region, disrupting hippocampal circuits involved in stress regulation
and mood control (Scherer et al., 2021). The interference of IR with
these physiological processes is likely a cause of abnormal appetite
control, stress response, and mood regulation.

2.3 Gut-brain axis disorders

Chronic inflammation does not occur in isolation but is closely
linked to alterations in gut microbial composition, which further
amplify systemic inflammation and contribute to depression. Both
obesity and depression are associated with gut microbiota imbalance
caused by a decrease in the proportion of specific bacteria such as
Bifidobacteria, Lactobacillus, and Akkermansia (Wang et al., 2025).
Changes in the gut microbiota can affect the production of short-
chain fatty acids(SCFAs) and tryptophan absorption, thereby altering
the inflammatory state of multiple tissues, including nerves and fat, as
well as brain-gut peptide secretion and vagus nerve signaling, ulti-
mately affecting host metabolism and brain function (Figure 1) (Khan
et al.,, 2026; Niu et al., 2024). Previous studies have shown that SCFAs
can significantly affect leptin expression, and leptin acts on the hypo-
thalamus across the blood-brain barrier to control appetite (Ferreira-
Hermosillo et al., 2023). Furthermore, animal experiments have
shown that leptin acts on the hippocampus and other regions to regu-
late synaptic plasticity, significantly shortening depressive-like
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behavior in mice during forced swimming tests (Chen et al., 2024).
These findings suggest that altered gut microbiota ecology is a key
mechanism connecting diet, metabolism, and emotional state.

2.4 Hypothalamic—pituitary—adrenal (HPA)
axis dysfunction

The HPA axis is a crucial system regulating glucocorticoid pro-
duction. Hyperfunction of the HPA axis has been observed in both
obese and depressed patients, manifested as abnormal adrenocortico-
tropic hormone (ACTH) levels and altered responses to dexametha-
sone inhibition tests (Huang et al., 2024). A high-fat diet induces
obesity in mice while simultaneously placing them in a state of chronic
stress. In this state, HPA axis hyperfunction leads to excessively high
glucocorticoid levels, further promoting visceral fat deposition and
insulin resistance, while also causing hippocampal dendritic atrophy,
neuronal loss, and synaptic lesions leading to mood disorders
(Figure 1) (Selman et al., 2025). Additionally, HPA axis dysfunction
may induce abnormal changes in the central 5-HT and dopamine sys-
tems, resulting in depressive states (Hodes et al., 2024). Persistent HPA
axis activation and chronic glucocorticoid exposure also impair neu-
ronal plasticity by suppressing BDNF expression.

2.5 Reduced levels of brain-derived
neurotrophic factor (BDNF)

Impaired synaptic plasticity and reduced neuronal regeneration
associated with decreased BDNF levels represent another critical
mechanism linking obesity to central nervous system dysfunction and
depressive symptoms. BDNF, produced by neurons and other cell
types including endothelial cells, supports hippocampal neurogenesis
and synaptic maintenance (Amadio et al., 2022). Low BDNF levels can
inhibit the expression and phosphorylation of its downstream effector
proteins, leading to decreased density of hippocampal dendritic spines
and weakened long-term potentiation, resulting in impaired learning
and cognitive function (Bahadorpour et al., 2023). Oxidative stress
associated with obesity is accompanied by the generation of large
amounts of reactive oxygen species (ROS), which increases DNA
damage and further reduces BDNF levels (McLachlan et al., 2023).
These metabolic disturbances may be important causes of mood dis-
orders (Figure 1).

3 The impact of diet therapy on obesity
and depressive symptoms

Modern diet therapy is a nutrition-based intervention strategy
that primarily adjusts the quantity and quality of an individuals diet
to promote health (Semnani-Azad et al., 2025). Based on available
experimental and clinical evidence, we summarize the potential effects
of common dietary interventions on obesity-associated depressive
symptoms.

3.1 Energy restriction diets
Energy/calorie restriction diets are among the most widely stud-

ied dietary interventions (Paris et al., 2024). They typically involve
reducing an individual’s energy intake by more than 30%, while
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maintaining normal intake of protein, vitamins, minerals, and water
(Zhang et al., 2024). Energy restriction diets have long been a major
intervention for obesity, significantly reshaping fat distribution and
adjusting fasting insulin levels. A 12-month randomized controlled
trial (RCT) involving 439 participants showed that participants receiv-
ing calorie restriction diet had lower Brief Symptom Inventory-18
depression scores. Specifically, the mean score decreased by 1.7 in the
dietary therapy group and increased by 0.7 in the control group
(p = 0.03) (Imayama et al., 2011). Current clinical trials often combine
them with prebiotics and exercise therapy. Such interventions further
reduce adipose tissue hypertrophy and improve insulin sensitivity.
They also increase endorphin release, reduce oxidative stress, and
regulate serotonin metabolism, thereby improving neuropsychiatric
symptoms (Figure 2) (Reagan et al., 2021). However, a recent study
has shown that strict calorie restriction can put the body in a state of
stress (Wang et al., 2022). Under stress, excessively high levels of glu-
cocorticoids may lead to neuronal damage and subsequently depres-
sion. Similarly, a clinical study has reported elevated depression scores
in subjects after long-term strict calorie restriction, along with fatigue
and decreased subjective alertness (Becker et al., 2023). The levels and
duration of energy restriction vary across different studies, and these
studies often combine different therapies or supplements (Wang et al.,
2022). Conflicting results among these studies suggest that clinical
optimization of energy restriction strategies may be needed to reduce
the risk of depression.

3.2 Intermittent fasting

Unlike continuous energy restriction, intermittent fasting manip-
ulates meal timing rather than solely reducing caloric intake, thereby
inducing distinct metabolic adaptations. Intermittent fasting includes
5:2 intermittent fasting (5 days of normal eating, 2 days of calorie
restriction per week) and time-restricted eating (eating within a spe-
cific time window each day, such as 8 h of eating followed by 16 h of
fasting) (Varady et al., 2021). Studies have shown that intermittent
fasting can lower insulin levels, blood pressure, inflammatory mark-
ers, and blood lipids, contributing to weight loss and improved meta-
bolic health (Xie et al., 2024). Some studies suggest that regular
intermittent fasting helps restore normal cortisol rhythms, rebalancing
the HPA axis to reduce chronic stress (Baek et al., 2024). Animal stud-
ies have found that time-restricted eating increases hippocampal
BDNF expression, promotes ketone body production, enhances
autophagy, reduces oxidative stress biomarker malondialdehyde, and
regulates circadian rhythm gene expression to protect neurological
function and improve mood (Figure 2) (Abdel-Rahman et al., 2024).
However, some researchers believe that some of the benefits of inter-
mittent fasting mainly come from energy restriction, indicating that
its efficacy requires further verification (Hansen et al., 2024).

3.3 Ketogenic diet (KD)

The KD is a low-carbohydrate, high-fat diet. The classic KD has a
fat-to-protein to carbohydrate ratio of 4:1, with a recommended pro-
tein intake of less than 1 g/kg body weight. In recent years, researchers
have developed more palatable diets with a higher protein-to-carbo-
hydrate ratio, such as the medium-chain triglyceride diet and the
modified Atkins diet. These all have similar effects, improving metab-
olism and reducing weight by inducing a shift in metabolism from
carbohydrate utilization to ketone bodies produced from fat
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Common dietary therapies and how they affect depressive symptoms in obese patients. These dietary therapies achieve their effects of improving
metabolism and producing antidepressant effects through diverse molecular mechanisms. Calorie restriction diet can reduce blood sugar fluctuations
to alleviate insulin resistance, thereby improving neuronal biosynthesis. It can also improve the adipocyte microenvironment, reduce the release of
inflammatory factors like Tumor Necrosis Factor-a (TNF-a), Interleukin-6 (IL-6), and C-Reactive Protein (CRP), and also alleviate oxidative stress. The
ketogenic diet, in addition, promotes Brain-Derived Neurotrophic Factor (BDNF) synthesis. Furthermore, intermittent and low-glycemic index diet help
regulate cortisol rhythms. Plant-based diet, Mediterranean diet, and Dietary Approaches to Stop Hypertension (DASH) are rich in tryptophan, which can
directly promote serotonin biosynthesis. The dietary fiber in these diets can improve gut microbiota structure, promote Short Chain Fatty Acids (SCFAs)
production and maintain tight junctions in intestinal epithelial cells, thereby reducing inflammation and oxidative stress.

—

Suppress

breakdown (Figure 2) (Chrysafi et al., 2024). However, high-quality
randomized controlled clinical trials investigating the antidepressant
mechanisms of KD are still limited. Animal studies have demonstrated
that KD exerts multiple effects in regulating metabolism and improv-
ing depressive symptoms, including enhancement of mitochondrial
biogenesis, reduction of ROS production, upregulation of BDNF
expression, promotion of long-term neuronal potentiation, attenua-
tion of neuroinflammatory responses, and altering post-translational
modifications of proteins through acetylation and
P-hydroxybutyrylation (Li et al., 2020). KD pretreatment can also
reduce the release of lipopolysaccharide (LPS)-induced pro-inflam-
matory factors in the blood and brain. Other reports indicate that
B-hydroxybutyrate (BHB) produced by KD can increase brain levels
of gamma-aminobutyric acid (GABA) and the GABA/glutamate ratio
(Liang et al., 2025). What's more, a RCT involving 415 participants
showed that after 6 months of intervention, the KD group had a sig-
nificantly lower Depression Anxiety Stress Scale-21(DASS-21) score
compared to the control group (mean score = —2.0; 95%CI (3.8 to
—0.2); p =0.033) (Bennell et al., 2022). However, recent studies have
found that transplanting fecal microbiota from KD-treated patients

lysine

into mice can induce anxiety-like behavior, suggesting that its molecu-
lar biological mechanisms require further investigation (Ito et
al,, 2024).

3.4 Low glycemic index (Gl) diet

A low-GI diet emphasizes the intake of low-GI foods such as
whole grains and legumes, while limiting high-GI foods such as
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refined carbohydrates and added sugars to reduce postprandial glyce-
mic response (Toh et al., 2020). High-GI diets increase cortisol secre-
tion, leading to obesity, while low-GI diets can help regulate weight by
delaying gastric emptying, increasing satiety, stabilizing blood glucose
levels, and reducing fluctuations in hunger-related hormones. A clini-
cal study found a significant difference in the Center for Epidemiologic
Studies Depression Scale(CES-D) score between the high-GI and
low-GI diet groups, with an adjusted least-squares mean difference of
0.76 (SE =0.31, p = 0.02) (Breymeyer et al.,, 2016). Furthermore, a
clinical study found that a low-GI diet significantly reduced levels of
oxidative stress markers in patients’ blood, including malondialdehyde
(MDA), paraoxonase-1 (PON-1), total antioxidant status (TAS), and
total oxidative status (TOS), and lowered depression scale scores
(Depboylu et al., 2025). The reasons may include the effects of inhibit-
ing blood glucose fluctuations on neurotransmitter synthesis, tissue
inflammation, and oxidative stress (Figure 2). Clinical studies have
shown that its effects are similar to those of energy-restricted diets
(Pavithran et al., 2020). However, some low-GI diet studies have insuf-
ficient assessment of nutrients other than carbohydrates, and the
required GI value for low-GI diets varies across different studies.

3.5 Plant-based diets

Plant-based diets emphasize a diet primarily composed of plant-
based foods, categorizing foods into healthy plant-based foods,
unhealthy plant-based foods, and animal-based foods. Researchers
often assign a plant-based diet index based on the frequency of con-
sumption of these foods by the subjects; the higher the frequency of
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consumption of healthy plant-based foods, the higher the index.
Healthy plant-based foods have a lower energy density and higher
fiber content, which helps with weight management (Wang et al.,
2024). A cross-sectional study involving 1,949 middle- and older-
aged adults found that greater adherence to the plant-based diet was
significantly associated with fewer depressive symptoms, as assessed
by the CES-D score (f =—0.095, 95% CI: —0.154 to —0.036;
p =0.002) (Millar et al., 2026). This may be because these foods are
rich in antioxidants and polyphenols (Aleksandrova et al., 2021).
Foods such as apples and onions contain dietary polyphenols,
which, even in small doses, can reduce the excessive breakdown of
monoamine neurotransmitters, thus exhibiting antidepressant
activity (Wang et al., 2024). On the other hand, legumes and nuts
are rich in tryptophan, which can control serotonin synthesis to
inhibit the occurrence of depressive symptoms. Dietary fiber, abun-
dant in plant-based foods, can be metabolized into SCFAs by gut
microbiota, regulating immune cell function, enhancing intestinal
barrier integrity, and improving gut microbiota composition,
thereby reducing endotoxin translocation and systemic inflamma-
tion (Figure 2) (Dong and Cui, 2022). It is important to note that a
plant-based diet does not require complete vegetarianism; an unbal-
anced plant-based diet can also affect neurological function. Some
studies have found a higher risk of depression in vegetarians, pos-
sibly related to deficiencies in nutrients such as vitamin B12, iron,
and omega-3 fatty acids. Therefore, some studies suggest adding
foods like eggs and fish to a healthy plant-based diet (Zamani et
al,, 2020).

3.6 Mediterranean diet

The Mediterranean diet is rich in fruits, vegetables, nuts,
legumes, and whole grains, low in fat and carbohydrates, and
extremely low in processed foods. This dietary pattern is rich in
antioxidants, polyphenolic compounds, omega-3 fatty acids, and
dietary fiber, which can inhibit pro-inflammatory signaling path-
ways such as nuclear factor kB (NF-kB), reducing the production
of pro-inflammatory cytokines in the gut and internal environ-
ment, thereby improving metabolism and mental state (Xiao Y. et
al., 2024). Multiple RCTs have shown that the Mediterranean diet
can increase satiety, improve insulin sensitivity, and regulate gut
microbiota, effectively reducing visceral fat accumulation and pro-
moting weight loss (Khavandegar et al., 2024). Large RCTs have
also demonstrated significant reductions in depressive symptoms
in subjects with high adherence to the Mediterranean diet. Recent
comparative studies suggest that adherence to the Mediterranean
diet is associated with greater reductions in depression scale
scores than the ketogenic diet (Mela et al, 2026). The
Mediterranean diet can improve gut microbiota composition
through dietary fiber,

increasing the proportions of

Faecalibacterium, Eubacterium, Lactobacillus, and
Bifidobacterium. The SCFAs produced by these bacteria can pro-
tect the brain and regulate inflammation by inhibiting histone
deacetylases, thereby inducing Treg cell development and produc-
ing an antidepressant effect (Yamada et al., 2011). Olive oil, a rep-
resentative ingredient in the Mediterranean diet, has antioxidant
properties and can increase A-9 desaturase activity, thus maintain-
ing neuronal cell membrane homeostasis and reducing the inter-
ference of inflammatory factors on endothelial cell BDNF

secretion. Furthermore, the Mediterranean diet is rich in vitamins
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B6, B12, and folic acid, which serve as essential cofactors in the
conversion of dietary tryptophan into serotonin and other mono-
amine neurotransmitters, thereby contributing to potential anti-
depressant effects (Figure 2) (Stewart, 2018).

3.7 Dietary approaches to stop hypertension
(DASH)

The DASH diet was originally designed to prevent hypertension,
emphasizing the intake of fruits, vegetables, whole grains, and low-fat
dairy products while limiting saturated fat and sodium. It is character-
ized by low calories, high fiber, rich nutrients, and a strong feeling of
satiety, thus aiding in weight management (Daneshzad et al., 2022).
Cohort studies have found that adherence to the DASH diet can also
have a certain preventive and therapeutic effect on depressive symp-
toms (Gianfredi et al., 2021). Furthermore, a 12-week RCT also
showed that adherence to the MIND diet significantly improved DASS
depression scores in overweight and obese women, and the improve-
ment remained significant after adjustment for potential confounders
(f =—2.64,95% CI: —5.05 to —0.23; p = 0.033) (Golmohammadi et
al,, 2025). This may be because the composition of the DASH diet is
similar to that of the Mediterranean diet and plant-based diets,
improving mood through the attenuation of oxidative stress and
reduction of systemic inflammation (Khavandegar et al., 2024). The
plant-based foods such as grains and vegetables abundant in the
DASH diet also contain considerable amounts of dietary magnesium
and folic acid, which can reduce inflammation by lowering C-reactive
protein levels and play a role in various brain responses. They also help
improve glucocorticoid receptor function and restore HPA axis
homeostasis (Figure 2). Simultaneously, reduced fat and carbohydrate
intake can also increase endorphin levels in the brain and improve
sleep quality (Arab et al., 2022). Based on the DASH diet, dietary strat-
egies such as the MIND (Mediterranean-DASH diet intervention to
delay neurodegenerative diseases) diet, which combines with the
Mediterranean diet, have been developed, further enhancing its neu-
roprotective effects (Golmohammadi et al., 2025).

3.8 Dietary supplements and others

Besides various systemic dietary adjustments, people frequently
use various dietary supplements. The mechanisms of action of these
substances are mostly similar to the aforementioned diet therapies.
For example, some probiotic supplements can promote SCFA produc-
tion and regulate the HPA axis, while magnesium supplements can
regulate cellular metabolism and reduce the production of inflamma-
tory factors such as IL-6, TNF-q, and interferon-y (Abiri et al., 2022).
These supplements can also inhibit the activation of IDO, thereby
diverting tryptophan metabolism away from the kynurenine pathway
and toward the serotonin synthesis pathway, ultimately increasing
5-HT availability in the central nervous system. Other supplements,
such as vitamin D, participate in 5-HT synthesis, and Ghana seed
extract is rich in 5-HT precursors (Akhondzadeh et al., 2020).
Supplementation with specific probiotic strains such as Lactobacillus
and Bifidobacterium can directly upregulate the synthesis of 5-HT or
its precursor 5-hydroxytryptophan, affecting activity in mood-related
brain regions (Rondanelli et al., 2012). However, part of the mecha-
nism of dietary supplements and dietary patterns remain unclear.
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3.9 Comparison of clinical efficacy of
different diet therapies on depressive
symptoms in obese patients

We have introduced the commonly used diet therapies in clini-
cal practice above, and their effects on regulating depressive symp-
toms in obese patients have been supported by some experimental
and clinical evidence. However, whether the clinical efficacy of
these different diet therapies on depressive symptoms in obese
patients is the same remains to be verified. Currently, there are few
existing clinical studies comparing the efficacy differences between
different diet therapies, and their intervention periods are usually
short, lacking long-term efficacy assessments (Table 1). Taken
together, the Mediterranean and MIND diets, which emphasize
natural foods, high fiber, and antioxidants, have a more significant
short-term effect on mood improvement compared to other diets.
On the other hand, the KD diet, characterized by a high fat and high
protein ratio, is not satisfactory in improving depressive symptoms
while improving obesity symptoms. While a simple energy
restriction diet can improve the mood of subjects to some extent, it
may need to be combined with other dietary supplements or

10.3389/fnins.2026.1846186

changes in nutritional composition to achieve better efficacy.
Studies comparing the efficacy of other diet therapies are also
scarce. The significant effects of the Mediterranean diet and similar
approaches may lie in their positive impact on multiple metabolic-
psychological pathways, including gut microbiota, insulin sensitiv-
ity, amino acid balance, anti-inflammatory effects, and
anti-oxidative stress. In contrast, the strict carbohydrate restriction
in KD may significantly increase dietary stress in patients.
Prolonged lack of carbohydrate intake, including grains and fruits,
could lead to reward deprivation, potentially limiting the mood-
improving effects of KD (Mela et al., 2026). Furthermore, restric-
tion of other nutrients, including high-quality protein, may also
reduce serotonin synthesis, thus affecting the improvement of
depressive symptoms (Brinkworth et al., 2016).

4 Discussion

The evidence reviewed herein suggests that specific dietary pat-
terns may simultaneously ameliorate both obesity and depressive

TABLE 1 Summary of clinical interventional studies on the effects of different diet therapies on depressive symptoms in obese patients.

Diet therapy  Population Length of Changes in depressive symptoms Notes and
intervention (mean + SD or mean; 95%Cl) references
Mediterranean diet | Mediterranean diet n = 23; 3 months Change in BDI score: baseline Med:14.55 + 6.32; Figure only, original data
and ketogenic diet ketogenic diet n = 14; Aged 18-65, Keto:13.83 + 10.50. Less improvement with the unavailable (Mela et al.,
BMI 30-45 kg/m’; Spain ketogenic diet compared to the mediterranean diet 2026)
(p <0.05).
MIND diet and MIND diet n = 22; CRD n = 22; 12 weeks MIND diet group and low-calorie diet group DASS Golmohammadi et al.
CRD Average age 55.36 and 54.68, BMI depression score: Baseline 9.91 +10.98, 12.73 £ 9.96; | (2025)
30.94 and 31.31 kg/m’ Iran End of trial 6.27 + 7.64, 10.27 + 8.10; p = 0.03.
Probiotic Probiotic supplement CRD n =13; | 12 weeks Probiotic supplement CRD group and CRD group Marques et al. (2025)
supplement CRD CRD n = 12; Aged 25-44, BMI BDI II score: Baseline 10.5(6.56-14.4), 9.17(3.82—
and CRD 30.0-39.99 kg/m?, all male; Brazil 14.5); 12 week 3.54(1.47-5.61), 5.82(1.42-10.2).
P <0.001; 1’p = 0.448.
DASS-21 score: 10.3(4.56-16.1), 7.50(1.74-13.3);
12 week 4.77(1.40-8.14), 4.73(0.68-8.77). p = 0.003;
n’p = 0.345.
Moderately high- Moderately high-protein diet 16 weeks Moderately High-protein diet & Low-fat diet ABDI Rodriguez-Lozada et al.
protein diet and n = 146; Low-fat diet n = 159; score: —2.8 (—=2.0; —3.6), —2.5 (—1.8; =3.2). f = 0.22, (2019)
low-fat diet Average age 44.8 and 45.8, BMI p=0.04.
31.4 and 31.8 kg/m?, female 71.0%;
Spain
VLCD and HCD VLCD n =41; HCD n = 37; Aged 52 weeks Change in BDI score: significant improvements Both groups underwent the
58.5 + 7.1, BMI 34.6 + 4.3 kg/m?; occurred while there was no statistically significant same calorie restriction
Australia difference between the two groups (time x diet level, figure only, original
interaction, p > 0.22). data unavailable
(Brinkworth et al., 2016)
LPHC and HPLC LPHC n = 14; HPLC n = 14; Aged 16 weeks Change in HADS-depression score: significant Original data unavailable
32+ 1.2 and 33 + 1.2, overweight improvement was observed only in the HPLC group. | (Galletly et al., 2007)
female with polycystic ovary
syndrome; Australia

BMI, Body Mass Index; BDI, Beck Depression Inventory; MIND, Mediterranean diet and Dietary Approaches to Stop Hypertension diet; CRD, Calorie Restriction Diet; DASS, Depression
Anxiety Stress Scales; VLCD, Very Low-carbohydrate, High-fat Diet; HCD, High-carbohydrate, Low-fat Diet; LPHC, Low-protein High-carbohydrate Diet; HPLC, High-protein Low-

carbohydrate diet; HADS, The Hospital Anxiety and Depression Scale.
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symptoms by modulating neural, endocrine, and immune networks.
These mechanisms are complex and diverse, including inflammatory
pathways, neuroplasticity and neurotrophic factors, the gut-brain axis,
the HPA axis, improved insulin sensitivity and brain energy metabo-
lism, epigenetic modifications, oxidative stress levels, and metabolic
homeostasis (Figure 2). Therefore, diet therapy, as a systemic treat-
ment strategy that can reprogram the metabolic-psychological cou-
pling to regulate obesity and depressive symptoms, has unique
advantages and potential.

Based on the existing clinical evidence reviewed in this study, the
Mediterranean and MIND diets appear to be more effective in
improving depressive symptoms in obese patients, while the effects of
diets like KD may be less pronounced. Therefore, in clinical practice,
physicians may need to tailor dietary plans to patients with varying
mental health states. This implementation of precise nutrition contrib-
utes to the development and widespread adoption of personalized
medicine. Data comparisons among different diet therapies, such as
intermittent diets, plant-based diets, and low-GI diets, remain largely
unavailable, requiring further research.

In the preceding section, our study has examined various clini-
cally commonly used dietary strategies that have demonstrated dual
benefits for weight management and mood improvement in clinical
trials. These effects are underpinned by a complex array of comple-
mentary mechanisms, including reducing systemic inflammation,
increasing neurotrophic factor levels, regulating gut microbiota com-
position, modulating the HPA axis, and improving insulin sensitivity.
These pathways rely on various substances, including SCFAs, omega-3
fatty acids, vitamin D, vitamin E, zinc, magnesium, among others
(Schneider et al., 2024; Xiao Y. L. et al., 2024). The diversity and com-
plexity of dietary intake, coupled with the interactions and multiple
effects of these substances, makes their studies challenging.
Furthermore, interventions targeting eating behavior itself, such as
time-restricted diets, highlight the spatiotemporal heterogeneity of
diets, further complicating the exploration of the fundamental prin-
ciples behind diet therapy.

The available evidence suggests that diet therapy may represent a
promising strategy for alleviating depressive symptoms in obese indi-
viduals. Future research should aim to elevate diet therapy from life-
style recommendations to evidence-based metabolic-psychiatric
interventions. Therefore, we believe further analysis based on genom-
ics, metabolomics, microbiome, and epigenomics is needed to provide
personalized and precise nutritional recommendations. Meanwhile,
the development and widespread adoption of app-based personalized
digital health tools, such as online support systems for remote moni-
toring of dietary interventions, may improve long-term patient adher-
ence. Furthermore, exploring novel dietary interventions is equally
important; cyclical ketogenic diets, specific amino acid restriction
diets, and time-restricted dietary interventions still require further
exploration and optimization. Future research should utilize neuro-
imaging, cerebrospinal fluid analysis, and molecular biology tech-
niques to elucidate the mechanisms by which diet simultaneously
affects metabolism and mood, drawing on temporal and spatial data.
Equally important, researchers should explore how to ensure the cor-
rect implementation of diet therapies under limited time, material
resources, and human resources.

Nevertheless, our present review has several limitations that
should be acknowledged. First, existing research exhibits varying
degrees of heterogeneity in dietary intervention methods, duration,
control design, and outcome measurement, limiting the comparability
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of conclusions. Furthermore, most dietary intervention studies are
short-term, typically less than 6 months, lacking long-term effects and
maintenance data. And unfortunately, the original data of some exist-
ing research is unavailable. While researchers have proposed various
mechanistic hypotheses, much direct human clinical evidence and
intermediate molecular biological mechanisms remain missing
(O'Hara and Gibney, 2021). The limited number of studies comparing
the efficacy of different diet therapies may affect our assessment of
their true effectiveness.

5 Conclusion

Accumulating evidence from the studies reviewed herein sug-
gests that dietary interventions can improve both metabolic
parameters and mood by targeting shared pathophysiological path-
ways involving immunity, metabolism, and neural function. This
review also provides a comparative analysis of the clinical efficacy
of various diet therapies in improving depressive symptoms in
obese patients, reflecting on the actual mechanisms of action of
these therapies from a clinical efficacy perspective. Clinicians can
refer to this existing evidence to develop and adjust dietary plans
for the mental health of obese patients. Future research should
further elucidate the numerous molecular mechanisms that remain
incompletely characterized. Current evidence suggests that diet
therapy has the potential to become an important component of
future precision medicine, promoting a shift in the control of obe-
sity and depressive symptoms towards a more integrated, personal-
ized, and prevention-oriented model. At the same time, therapy of
this kind also empowers patients with the means and ability to
manage their own health, which has profound clinical and public
health significance. However, the molecular mechanisms of action
of diet therapies on metabolism and mental health still requires
robust validation. Future research should prioritize large-scale,
multicenter, prospective RCTs to make a multidimensional assess-
ment of the efficacy of dietary therapy for depressive symptoms in
obese patients and the differences in efficacy among different diet
therapies. Network analyses and well-designed individual studies
examining the effects of specific dietary components on mental
health outcomes are equally warranted.
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