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This study evaluated the acute and short-term effects of repeated ketamine
treatment on appetite in adult inpatients with treatment-resistant mood
disorders, including major depressive disorder and bipolar disorder. Appetite,
hunger, and desire to eat were assessed using the Visual Analog Scales
(VAS) and the Simplified Nutritional Appetite Questionnaire (SNAQ) at baseline
and at multiple time points up to 7 days following ketamine administration.
No significant changes were observed over the course of treatment, and
results were consistent across diagnostic groups and body mass index (BMI)
categories. No increased risk of appetite-related undernutrition or clinically
relevant weight loss was identified. These findings do not suggest a substantial
short-term impact of ketamine on appetite regulation or body weight and are
consistent with a favorable metabolic safety profile, supporting its clinical use
in patients with treatment-resistant depression (TRD) and treatment-resistant
bipolar disorder (TRBD).
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1 Introduction

Treatment-resistant mood disorders affect approximately 100 million people
worldwide and constitute a major clinical and socioeconomic burden, associated with
severe functional impairment, disability, and increased suicide risk. Management remains
challenging due to marked clinical heterogeneity and reliance on limited pharmacological
options tailored to illness subtype (1-3).

A growing body of evidence indicates that obesity frequently co-occurs with depressive
disorders and is associated with approximately 30%-40% higher risk of depression, likely
reflecting shared neurobiological, hormonal, immune, and metabolic disturbances (4). This
association is particularly salient in TRD and TRBD, which are often accompanied not only
by obesity itself but also by related cardiometabolic conditions, including cardiovascular
disease, metabolic syndrome, MASLD, and type 2 diabetes, thereby amplifying overall
disease burden (1, 5). Population studies indicate that adverse metabolic and inflammatory
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profiles are associated with increased vulnerability to mood and
stress-related disorders as well as greater cognitive impairment,
underscoring the role of metabolic-inflammatory pathways in
neuropsychiatric and neurocognitive dysfunction (6, 7).

Disturbances in appetite and eating behavior represent core
features of mood disorders and contribute to a bidirectional
relationship between depression and obesity, driven by shared
dysregulation of rewards pathways, metabolic signaling, and
chronic inflammation (8, 9). In addition, psychopharmacological
treatment may further influence appetite and body weight
through central and peripheral mechanisms affecting satiety,
rewards processing, and metabolism (10, 11). Given the complex
interplay between metabolic dysfunction and treatment resistance,
novel interventions require careful evaluation of their metabolic
effects. Appetite regulation depends on the interaction between
central neurotransmitter systems and peripheral metabolic signals,
including leptin, a hormone produced primarily by adipose tissue
that plays a key role in satiety signaling and energy balance.
Altered leptin levels and leptin resistance have been linked to
obesity and atypical depressive symptoms, particularly increased
appetite and weight gain (12). Experimental and clinical evidence
further suggests that leptin signaling may influence antidepressant
response, supporting a growing interest in metabolic pathways as
potential contributors to mood disorders and treatment outcomes.

The increasing prevalence of treatment-resistant depression
has highlighted the urgent need for novel therapeutic strategies,
prompting increasing interest in ketamine as a rapid-acting
antidepressant option. In contrast to conventional antidepressants,
ketamine may improve depressive symptoms within hours of
administration and has been linked to rapid reductions in
suicidal ideation (13). Its antidepressant effects are thought
to involve glutamatergic neurotransmission and neuroplasticity-
related processes, including NMDA receptor blockade, enhanced
AMPA signaling, activation of the mTOR pathway, and increased
BDNE-TrkB activity (14). Ketamine may also affect inflammatory
and metabolic pathways implicated in mood disorders (15). In
contrast to its consistent impact on mood, its effects on appetite
remain unclear and appear to vary across individuals. Current
studies yield no convergent conclusions, reporting increases,
decreases, or no measurable changes in appetite, highlighting the
need for further investigation (16).

The aim of this study was to evaluate the acute and short-
term effects of repeated ketamine treatment on appetite measures
in patients with treatment-resistant mood disorders, with particular
attention to changes in hunger, desire to eat, and overall appetite
regulation during the course of therapy. In addition, we examined
whether the response to ketamine differed by diagnostic category,
mood improvement and BMI.

2 Materials and methods

2.1 Participants

The study was conducted at the Department of Psychiatry
of the Medical University of Gdansk (Poland) and included
adult inpatients referred for short-term ketamine treatment.
Participants were aged > 18 years and met DSM-5 criteria for
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a treatment-resistant mood disorders, defined as an inadequate
response to at least two appropriately dosed and adequately
timed pharmacological treatments, including MDD and BD.
All participants provided written informed consent prior to
enrolment. Exclusion criteria included active malignancy,
pregnancy, inability to cooperate, unstable medical condition,
or refusal to undergo study procedures. Each participant
completed a study protocol lasting approximately 5-6 weeks.
The treatment phase lasted 4 weeks and involved twice-weekly
ketamine administration. Body weight and height were collected to
calculate BMI, classified according to World Health Organization
(WHO) criteria. The study was registered on ClinicalTrials.gov
(NCT04226963), approved by the
Committee for Scientific Research at the Medical University
of Gdansk (NKBBN/172-674/2019) and conducted in accordance

with the Declaration of Helsinki.

Independent Bioethics

2.2 Appetite measures

Appetite was assessed using two validated instruments: the
Visual Analog Scales (VAS) and the Simplified Nutritional Appetite
Questionnaire (SNAQ) (17, 18). The SNAQ evaluates appetite-
related domains, including overall appetite, early satiety, perceived
taste of food, and usual meal size, with total scores ranging from
0 to 20; a score of <14 indicates a clinically relevant risk of >5%
body weight loss within 6 months. The VAS comprised three items
assessing subjective appetite, hunger, and desire to eat. Responses
were recorded on 10-cm horizontal lines with anchors at 0 (not
at all) and 10 (extremely strong) for each dimension at predefined
time points: prior to ketamine administration, and at 4, 8, 12, 24,
and 48 h, as well as 7 days post-dose. This assessment schedule
was applied consistently across all ketamine sessions. The overall
measurement structure is illustrated in Figure 1. Figure 2 presents
the participant recruitment process and study flow.

2.3 Patients’ diet

During hospitalization, patients received standard hospital
meals and were not placed on a calorie-restricted diet. Several
dietary options were available, including standard, easily digestible,
vegetarian, and diabetic diets. Patients were allowed to choose and

VAS
A
SNAQI [ \ SNAQII
| | | | | | | | | |
[ I I I I I I | | |
Before 1 2 3 4 5 6 7 8 After
L J
Y
4 weeks
FIGURE 1

Study assessment protocol. Simplified Nutritional Appetite
Questionnaire (SNAQ) was administered at baseline (SNAQ 1) and
after completion of the treatment protocol (SNAQ I1). Visual Analog
Scales (VAS) assessing appetite-related measures were collected
repeatedly across eight ketamine administrations conducted over a
4-week period.

frontiersin.org


https://doi.org/10.3389/fnut.2026.1858899
https://clinicaltrials.gov
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org/

Mechlinska et al.

10.3389/fnut.2026.1858899

Assessed for eligibility
(n=33)

y

Enrolled and completed baseline SNAQ
assessment
(n=28)

Received ketamine treatment
(8 administrations over 4 weeks)

Excluded (n=5)
¢ Did not receive ketamin
¢ Declined to participate
¢ Early withdrawal from
treatment

Excluded from analysis (n = 2)

VAS x8
(n=28)

L2

Completed post-treatment SNAQ
assessment

Included in final analysis (n = 26)

FIGURE 2
Participant flow diagram.

¢ Non-compliance

modify their dietary preferences throughout treatment according
to their individual needs. All diets consisted of three daily meals
(breakfast, lunch, and dinner). Patients also had access to snacks
between meals without restrictions. No specific dietary intervention
was implemented during the study to avoid influencing appetite-
related outcomes.

2.4 Statistical analysis

Statistical analyses were performed using R version 4.3.2,
with a significance threshold of p < 0.05. Categorical variables
were compared using Fisher’s exact test, with the Freeman-
Halton extension applied for variables with more than two levels.
Numerical variables were assessed for normality using the Shapiro-
Wilk test; normally distributed data were analyzed with paired
t-tests (Welch’s correction applied if variances were unequal), while
non-normal data were evaluated using paired Wilcoxon signed-
rank tests. Given the exploratory nature of the study, no false
discovery rate (FDR) correction was applied. Results are reported as
mean (standard deviation) for normally distributed data or median
(interquartile range) for non-normal data.
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Additional exploratory analyses compared appetite-related
changes between ketamine responders and non-responders.
Clinical response was defined as a > 50% reduction in MADRS
total score from baseline to the last valid post-baseline assessment.
Analyses were performed using complete cases for each outcome,
without imputation. Change scores were calculated as post-
treatment minus baseline values for SNAQ and as mean post-
dose minus mean pre-dose ratings for VAS measures. Between-
group differences were assessed using Welch’s ¢-tests, with Cohen’s
d reported as the effect size. Associations between MADRS
percentage improvement and appetite-related change scores
were evaluated using Pearson correlation coeflicients. Minimum
detectable effects for the main SNAQ analyses were estimated at
two-sided a = 0.05 and 80% power.

3 Results

A total of 26 patients were enrolled in the study, with a median
age of 46.5 years, including 16 with MDD and 10 with BD (Table 1).
Median disease duration was also comparable, at 8 years in the
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TABLE 1 Baseline demographic, clinical, and anthropometric characteristics of the study cohort.

Variable

MDD (N = 16)

BD (N = 10)

10.3389/fnut.2026.1858899

AlL (N = 26)

Age (years) [median (IQR)]

44.5 (29.5-58.25)

48.5 (35.5-56.25)

46.5 (30.5-57.75)

Disease duration (years) [median (IQR)]

8(2.75-11.5)

8.5 (3.38-13.75)

8.5 (2.62-13.75)

Body mass (kg) [median (IQR)]

82 (62.75-93.75)

77 (69.88-87.5)

80 (65.12-91.47)

Height (m) [median (IQR)]

1.75 (1.68-1.81)

1.65 (1.6-1.73)

1.72 (1.61-1.81)

BMI (kg/mz) [median (IQR)]

25.85(22.32-27.83)

27.65 (24.01-32.19)

26.59 (22.76-29.54)

Sex: male, n (%) 9 (56.2%) 2 (20%) 11 (42.3%)
Sex: female, n (%) 7 (43.8%) 8 (80%) 15 (57.7%)
Ketamine route Oral 23 (88.46%)

Intravenous 3(11.54%)

Ketamine dose (mg/per kg)

2.13 (SD 0.68)

TABLE 2 Demographic and clinical characteristics of the study group stratified by obesity status.

Variable

BMI (kg/m?) [median (IQR)]

Obese (N =7)

31.64 (31.19-32.56)

Non-obese (N = 19)

24.76 (21.6-26.87)

Age (years) [median (IQR)]

51 (48.5-59) 43 (29-54)

Disease duration (years) [median (IQR)]

16 (7-22.5) 7(2.25-10)

Sex: male/female, n (%)

3 (42.9%)/4 (57.1%) 8 (42.1%)/11 (57.9%)

Diagnosis: BD, n (%)

4 (57.1%) 6 (31.6%)

Diagnosis: MDD, 1 (%)

3 (42.9%) 13 (68.4%)

TABLE 3 Comparison of Simplified Nutritional Appetite Questionnaire (SNAQ) scores and nutritional risk at baseline and after completion of
ketamine treatment.

SNAQ SNAQ (after) Risk before | Risk after n
(before)
MDD 15 15 (14-16.5) 15 (14-16) 0.323 5(33.3%) 5 (33.3%) 1
BD 8 15 (13-16) 15.5 (11.5-16.25) 0.595 3 (37.5%) 3 (37.5%) 1
All 23 15 (14-16) 15 (14-16) 0.24 8 (34.8%) 8 (34.8%) 1
Obese 6 14.5 (11-15.75) 15 (12.5-16.75) 0.408 3 (50%) 3 (50%) 1
Non-obese 17 15 (14-16) 15 (14-16) 0417 5 (29.4%) 5 (29.4%) 1

*Percentage of patients at risk of >5% body weight loss within 6 months. Median scores (IQRs) are presented.

MDD group and 8.5 years in the BD group. Regarding medical
comorbidities, hypertension was present in 15.4% of patients,
diabetes mellitus in 7.7%, hyperlipidemia in 11.5%, and other
medical conditions in 30.8%, while 57.7% of participants had
no medical comorbidities. Oral ketamine was administered to 23
patients (88.46%). The mean dose was 2.13 mg/kg body weight
(SD = 0.68). No significant differences in BMI were observed
between the diagnostic groups. The median BMI was 26.59 kg/m?
in the overall sample, 25.85 kg/m2 in the MDD group, and
27.65 kg/m? in the BD group (IQR: 22.76-29.54, 22.32-27.83,
and 24.01-32.19, respectively). Notably, no participants in the BD
group had a BMI below 18.5. Seven participants met the criteria for
obesity, with comparable distribution across diagnostic categories:
42.9% in the MDD group and 57.14% in the BD group (Table 2).
No clinically meaningful sex differences in the prevalence of obesity
were identified, with a discrepancy of approximately 14%. A similar
pattern was observed within the non-obese subgroup.

For the SNAQ assessment (Table 3), data from 23 patients
were included: 16 with MDD and eight with BD. No statistically
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significant differences in appetite were identified before versus after
ketamine treatment, either within diagnostic subgroups or between
them. The proportion of participants at risk of losing at least 5%
of body weight within 6 months was 33.33% in the MDD group
and 37.5% in the BD group. The highest risk was observed among
patients with obesity (50%); however, this result did not reach
statistical significance.

When assessing appetite, hunger, and desire to eat in relation
to ketamine treatment, the only statistically significant result was
the value for “desire to eat after 24 h” in the BD group (p = 0.023);
however, no other statistically significant differences were detected
in the overall cohort or between diagnostic subgroups (Table 4).
None of the measured variables showed meaningful change across
time points.

Similarly, when comparing obese and non-obese patients,
no statistically significant differences were found in any of
the evaluated measures before or after ketamine administration
(Table 5).
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TABLE 4 Comparison of Simplified Nutritional Appetite Questionnaire (VAS) ratings of appetite, hunger, and desire to eat at baseline and after ketamine administration in patients with MDD and BD.

Appetite before 21 5 (4.72-5.7) 4.99 (4.3-5.75) 0.889 3.14 (1-4.68) 1.93 (0.52-4.6) 0.8 4.8 (3.7-5.6) 4.5 (1.56-5.5) 0.94
administration

Appetite after 4 h 20 5.03 (4.3-8.1) 4.85 (3.53-8.53) 0.756 4.6 (3.07-5.54) 3.6 (2.66-7.02) 0.933 5(3.25-7.38) 4.5(2.95-7.88) 0.828
Appetite after 8 h 20 5 (4.68-5.49) 4.75 (3.9-5) 0.756 3.94 (1.14-5.57) | 2.93(2.01-5.41) 0.383 5 (2.66-5.49) 4.59 (2.69-5.04) 0.387
Appetite after 12 h 20 5.15 (4.7-5.3) 4.83(3.9-5.1) 0.556 2.53 (0.76-4.5) 2.09 (0.78-5) 1 4.75(2.22-5.28) 4.6 (2.04-5.18) 0.615
Appetite after 24 h 21 4.9 (4.7-5.3) 4.99 (4.72-6.2) 0.563 4.6 (2.99-6) 3.72(2.43-6.68) 0.554 4.8 (4.35-5.9) 4.9 (3.65-6.3) 0.948
Appetite after 48 h 20 4.9 (4.7-5.2) 5.05 (4.89-5.5) 0.784 4.5(1.3-6.8) 4.17 (2.15-5.81) 0.688 4.9 (4.5-5.3) 5.05 (4.1-5.72) 1
Appetite after 7 days 17 5.03 (4.65-6.06) 5 (4.34-5.71) 0.333 1.1 (0.9-1.87) 2.96 (0.2-4.6) 0.812 4.8 (1.87-5.95) 4.83 (2.96-5.21) 0.426
Hunger before 21 3.9 (2-5) 4.8 (3.6-5.2) 0.235 1.3 (0.77-3.78) 3.05(1.38-6.72) 0.293 3.1(1-5) 4.5(1.77-6.3) 0.11
administration

Hunger after 4 h 21 4.35 (2.05-7.4) 4.83 (3.2-8.35) 0.34 4.35 (3.22-5.12) 3.98 (2.39-4.6) 0.945 4.35(2.09-6.1) 4.2 (2.53-5.9) 0.517
Hunger after 8 h 20 4.45 (1.24-4.92) 4.75 (3.9-5.09) 0.23 4.45 (2.36-6.72) 2.97 (1.85-6.03) 0.205 4.45 (1.48-5.56) 4.45 (2.58-5.28) 0.931
Hunger after 12 h 20 4.9 (2.2-5.4) 4.7 (4.2-5) 0.6 1.7 (1.25-2.51) 2.53(0.75-4.35) 0.834 3.62(1.32-5.39) 4.65 (2-5.03) 0.546
Hunger after 24 h 21 5.05 (4.45-6.6) 4.95 (4.6-6.2) 0.893 4.92 (0.7-6.38) 3.82(2.11-5.38) 0.554 5.05 (2.1-6.6) 4.9 (3.65-6.2) 0.808
Hunger after 48 h 20 4.5(2.2-5.1) 5.2 (4.9-5.9) 0.294 5.3 (1.1-5.95) 4.2 (2.28-5.71) 1 4.7 (1.9-5.38) 5.1 (4.19-5.95) 0.433
Hunger after 7 days 17 5(4.79-5.52) 4.71 (3.8-5.45) 0.919 2.2 (1.43-5) 2.96 (0.2-4.4) 0.312 4.95(2.2-5.3) 4.6 (2.96-5.11) 0.41
Desire before administration 20 5.03 (2.77-5.39) 4.97 (4.19-6.37) 0.791 3.15 (0.68-5.28) 3.18 (1.61-6.97) 0.383 4.95(1.27-5.39) 4.87 (2.32-6.97) 0.388
Desire after 4 h 21 3.7 (2.6-8.13) 4.8 (3.5-8.5) 0.305 3.65 (0.89-6.08) 3.6 (2.63-4.65) 0.742 3.7 (1.1-6.6) 427 (2.81-5.8) 0.243
Desire after 8 h 20 4.45 (3-5.28) 4.87 (2.8-5.22) 0.85 4.26 (2.25-7.15) 3.07 (1.57-5.25) 0.313 4.45 (2.25-6.18) 4.47 (2.2-5.22) 0.43
Desire after 12 h 20 5(3.6-5.3) 4.8 (3.3-5.3) 0.542 2.42 (1.48-5.05) 2.42 (0.88-5.1) 0.787 4.72 (1.49-5.38) 4.49 (2.31-5.57) 0.794
Desire after 24 h 21 5.2 (4.9-5.8) 5.2 (4.8-6.7) 0.497 6.05 (2.77-7.02) 3.09 (1.12-4.59) 0.023 5.3 (3.62-6.4) 4.99 (2.53-6.5) 0.393
Desire after 48 h 19 4.6 (3.9-5.4) 5.2 (4.5-6.3) 0.906 6.25 (3.67-8.15) | 4.26(1.88-5.54) 0.438 4.9 (3.5-6.5) 5.1 (3.53-6.18) 0.616
Desire after 7 days 17 4.92 (3.97-5.32) 5.1 (4.25-6.12) 0.241 2.2(2.2-8.4) 2.85(0.3-4.5) 0.125 4.9 (2.4-5.4) 4.94 (2.85-5.21) 0.733
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TABLE 5 Comparison of Visual Analog Scales (VAS) ratings of appetite, hunger, and desire to eat at baseline and after ketamine administration in obese
and non-obese patients with treatment-resistant mood disorders.

‘ Obese Non-obese
Measure and time Before
point
Appetite before 14 4.72 (0.81-5) 1.56 (0.7-4.83) 0.866 5 (4.08-5.68) 4.95 (2.95-7.44) 0.78
administration
Appetite after 4 h 13 4.5 (2.74-4.93) 4.7 (2.96-5.93) 0.675 5.05 (4.7-7.9) 4.3 (3-8.4) 0.969
Appetite after 8 h 13 5(0.98-6.24) 4.7 (1.79-5.24) 0.578 5(4-5.1) 4.47 (3-5) 0.505
Appetite after 12 h 13 4.3 (0.76-4.99) 4.7 (1.01-5.67) 0.529 4.8 (4.25-5.3) 4.5(2.8-5.1) 0.893
Appetite after 24 h 14 4.72 (2.57-5.4) 4.72 (2.15-5.65) 0.584 4.93 (4.41-6.16) 5 (4.02-6.27) 0.778
Appetite after 48 h 13 4.9 (1.58-5.17) 4.5 (2.36-5.34) 0.937 4.9 (4.7-5.27) 5.3 (4.89-6.2) 0.969
Appetite after 7 days 12 1.1 (0.9-4.8) 4.83 (0.44-5) 1 5.08 (4.2-6.51) 4.82(3.29-5.71) 0.374
Hunger before 14 1(0.05-4.05) 4.5(1.22-5.62) 0.297 3.78 (1.7-5.07) 4.6 (2.55-7.3) 0.268
administration
Hunger after 4 h 14 3.6 (1.04-4.4) 4.2 (2.92-4.84) 0.375 4.85 (2.96-7.09) 4.4 (2.69-8.24) 0.903
Hunger after 8 h 13 5.15(0.22-6.95) 4.85 (1.69-5.48) 0.688 4.2 (2.6-4.85) 4.2 (3.3-5.2) 0.689
Hunger after 12 h 13 1.1 (0-2) 4.72 (0.96-5.05) 0.142 5.1 (2.42-5.5) 4.6 (2.53-5) 0.542
Hunger after 24 h 14 0.9 (0.33-5.45) 4.61 (2.04-4.95) 0.402 5.1 (4.46-6.6) 5.08 (4.15-6.27) 0.358
Hunger after 48 h 13 2.1 (0.66-5.2) 4.9 (2.36-5.29) 0.402 4.9 (4.2-6.3) 5.2 (4.2-6.4) 0.78
Hunger after 7 days 12 5(1.43-5.05) 4.72 (0.66-4.9) 0.201 4.93 (4-6.38) 4.5 (3.37-5.45) 0.689
Desire before administration 13 4.9 (0.05-5.08) 4.8 (1.26-5.77) 0.375 5(2.7-6.1) 5(2.42-8.1) 0.787
Desire after 4 h 14 1(0.27-3.65) 4.27 (3.01-4.95) 0.109 5.52(3.14-7.87) 4.35(2.6-8.32) 0.855
Desire after 8 h 13 5.25(0-7.2) 4.75(1.37-5.19) 0.578 4.3 (2.53-5.38) 4.2 (2.74-5.2) 0.635
Desire after 12 h 13 1.5 (0-4.25) 4.8 (0.95-5.83) 0.402 5.1 (3.6-5.6) 42(2.7-5.3) 0.845
Desire after 24 h 14 5.2 (0.33-6.05) 3.65 (1.01-5.09) 0.375 5.38 (4.91-6.52) 5.15 (3.34-7) 0.715
Desire after 48 h 13 4.2 (1.33-5.62) 4.63 (1.88-5.25) 0.892 4.9 (4.45-6.7) 5.1 (4.45-6.3) 0.455
Desire after 7 days 12 4.94 (2.2-5.3) 4.7 (0.55-4.94) 0.201 4.8 (3.3-5.8) 5.1(2.89-6.12) 0.625

To examine whether appetite-related changes were associated
with antidepressant response to ketamine, participants were
classified as responders or non-responders based on a > 50%
reduction in MADRS scores from baseline to the last valid post-
baseline assessment. Clinical response could be determined for
22 patients, of whom 10 were classified as responders and 12
as non-responders. Four patients could not be classified due
to missing outcome data. Mean changes in SNAQ scores were
similar in responders and non-responders, with no between-group
difference detected (Cohen’s d = 0.02, p = 0.9643) (Figure 2 and
Table 6). Mood improvement was not correlated with SNAQ
change (r = 0.02, p = 0.9455). VAS ratings of appetite, hunger,
and desire to eat were similar in responders and non-responders.
No between-group differences were detected (Cohen’s d = 0.23,
0.30, and 0.04; p = 0.5948, 0.4814, and 0.9303, respectively). None
of these measures was associated with improvement in depressive
symptoms (appetite: r = —0.02, p = 0.9433; hunger: r = 0.05,
p = 0.8330; desire to eat: r = —0.04, p = 0.8723) (Figures 3, 4 and
Table 6).

A post hoc power analysis was conducted for the main SNAQ-
related analyses (Table 7). With a complete-case sample of 23
participants, the paired SNAQ analysis had 80% power to detect
an effect size of d = 0.61 (approximately 1.47 SNAQ points).
For the responder versus non-responder comparison (n = 9 vs.
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11), 80% power required a between-group effect size of d = 1.33
(approximately 3.32 SNAQ points). For the association between
mood improvement and SNAQ scores, 80% power required a
correlation coefficient of r = 0.57.

4 Discussion

In this naturalistic study, we examined the effects of ketamine
treatment on appetite-related outcomes in patients with treatment-
resistant mood disorders. Thus, the study found no increased risk
of body weight loss or appetite-related undernutrition associated
with ketamine therapy. Across repeated assessments, we observed
no statistically significant changes in appetite, hunger, or desire
to eat, either in the overall sample or after stratification by
diagnosis (MDD vs. BD), mood improvement or body mass index
(obese vs. non-obese). These parameters remained stable from
treatment initiation through completion, indicating that ketamine
did not meaningfully alter appetite-related outcomes at any stage of
therapy. Importantly, no differential effects were detected between
obese and non-obese participants, suggesting a consistent appetite-
related response profile across BMI categories.
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TABLE 6 Changes in appetite-related measures by clinical response.

10.3389/fnut.2026.1858899

Non- Complete Mean
responder difference
SNAQ n=9;0.78 (SD n=11;0.73 (SD 9vs. 11 0.05 0.02 0.9643 0.02 0.9455
2.39) 2.57)
Appetite (VAS) n=9;0.17 (SD n=11;-0.01 (SD 9vs. 11 0.17 0.23 0.5948 —0.02 0.9433
0.49) 0.91)
Hunger (VAS) n=9;0.41(SD n=11;0.13 (SD 9vs. 11 0.28 0.30 0.4814 0.05 0.8330
0.37) 1.23)
Desire to eat n=9;0.20 (SD n=11;0.17 (SD 9vs. 11 0.03 0.04 0.9303 —0.04 0.8723
(VAS) 0.59) 1.07)

Values are mean change (SD). Mean diff. is responder minus non-responder change.
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007 ------

28

SNAQ change, post minus pre

50 °

Non-resporder

FIGURE 3

Simplified Nutritional Appetite Questionnaire (SNAQ) change scores
in responders and non-responders. The boxplots display median
values and interquartile ranges, with individual participant data
overlaid. Positive values correspond to increased appetite ratings
after treatment and negative values to decreased ratings.

According to our previous systematic review (16), the
available evidence regarding the effects of ketamine on appetite
remains limited and heterogeneous. While some studies reported

improvements in appetite, others found no significant changes, and
one study observed a worsening of appetite despite a favorable
antidepressant response. Taken together, these findings suggest that
appetite-related symptoms may respond differently to treatment
than other depressive symptoms.

Mood disorders are chronic conditions that extend beyond
isolated central nervous system dysfunction and are closely
intertwined with systemic metabolic and inflammatory processes
(Figure 5). Excess body weight, metabolic disturbances, and the
endocrine activity of adipose tissue interact bidirectionally with
affective symptoms, amplifying overall disease burden (19). Prior
research indicates that appetite changes in depression tend to
follow relatively stable phenotypes, characterized by either hypo- or
hyperphagia, underscoring the importance of depressive subtyping
(20, 21).

In particular, atypical depression is more frequently associated
with hyperphagia, weight gain, heightened inflammatory activity,
and elevated leptin levels compared with melancholic presentations
(20). Leptin was also investigated as a potential predictor
of response to ketamine treatment. However, no significant
association was found between leptin levels and treatment efficacy.
A slightly better therapeutic response was observed in patients
with higher BMI values, a characteristic that is generally associated
with elevated circulating leptin concentrations (22). Against
this background, the absence of measurable appetite changes

VAS change, post-dose mean minus pre-dose mean

-2 °

‘._),,,.
)
T
.
-
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Appetite

FIGURE 4

decreased ratings.

Desire to eat

Hunger

Clinical responder . N

Changes in Visual Analog Scales (VAS)-rated appetite, desire to eat, and hunger according to clinical response. Individual observations are shown
together with group means and confidence intervals. Positive values indicate increased ratings following treatment, whereas negative values indicate
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TABLE 7 Formal power analysis and type Il error note.

10.3389/fnut.2026.1858899

Analysis Complete-case sample 80% power threshold Raw-scale note

Paired SNAQ 23 Cohen d =0.61 About 1.47 SNAQ points
Responder SNAQ comparison 9vs. 11 Cohend =1.33 About 3.32 SNAQ points
Mood/SNAQ correlation 20 Pearson r = 0.57 No raw-unit conversion

Power-analysis thresholds. Rows show complete-case samples and the effect required for 80% power at two-sided alpha = 0.05.
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FIGURE 5

Conceptual scheme illustrating the relationship between treatment-resistant mood disorders and metabolic dysregulation. Individuals with affective
disorders are at increased risk of obesity and metabolic disturbances, which may be further exacerbated by psychopharmacological treatment,
particularly antipsychotics and mood stabilizers that influence appetite regulation, adipose tissue expansion, and glucose-insulin homeostasis (25).
Weight gain and metabolic complications may, in turn, adversely affect treatment response and adherence, with metabolic side effects representing
a major contributor to premature treatment discontinuation (27, 28). Optimized, stage-specific treatment strategies incorporating metabolically
neutral pharmacotherapy, lifestyle modification, and targeted metabolic interventions may mitigate these risks and improve long-term outcomes in
treatment-resistant mood disorders (29, 30). Created in https://BioRender.com.
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in our cohort suggests that ketamine does not substantially
influence these established appetite phenotypes. Although obese
participants showed a non-significant tendency toward appetite
reduction, this effect did not reach statistical significance. From
a clinical perspective, the lack of appetite increase may be
regarded as a favorable outcome in individuals with excess body
weight, whereas patients with lower BMI appear unlikely to
derive appetite-related benefit from ketamine, highlighting the
importance of individualized nutritional monitoring. Our findings
are broadly consistent with previous observations indicating
that ketamine’s therapeutic effects are more pronounced in core
depressive symptoms than in atypical features such as increased
appetite or carbohydrate craving (23). While modest reductions in
craving have been reported, ketamine’s overall impact on appetite
appears limited, reinforcing the notion that mood improvement

Frontiers in Nutrition

and appetite regulation may be governed by partially distinct
neurobiological systems.

The prevalence of obesity is disproportionately high among
individuals with psychiatric disorders, particularly those with
bipolar disorder and schizophrenia, a pattern largely attributed
to long-term exposure to psychotropic medications (24). Second-
generation antipsychotics - especially olanzapine - are associated
with profound metabolic effects due to their broad receptor-
binding profiles, while mood stabilizers such as lithium and
valproic acid may indirectly affect metabolic homeostasis via
thyroid dysfunction or leptin signaling. Sex-related differences
further modulate metabolic vulnerability, with women appearing
particularly susceptible to treatment-induced metabolic syndrome
(25). In this context, the absence of clinically meaningful
changes in appetite-related measures in our cohort - regardless
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of diagnosis, BMI, or sex - suggests that ketamine is unlikely
to promote clinically relevant disturbances in body weight and
may exhibit a more favorable metabolic profile than many
commonly used psychotropic agents. Although data on metabolic
parameters during ketamine treatment remain limited, available
evidence indicates no disruption of glucose-insulin homeostasis
in adults with MDD. Ketamine may nonetheless indirectly
influence metabolic pathways, for example through modulation
of adipokines such as adiponectin, which has been proposed as
a marker of bipolar disorder progression (19). No significant
differences were observed between MDD and BD groups across
any appetite-related parameters. This finding aligns with evidence
that metabolic abnormalities are prevalent across mood disorders
and may contribute to a more severe clinical course when
coexisting with depression (5). Obesity has been linked to bipolar
spectrum features and mixed symptoms, suggesting that excess
body weight may function as a clinical marker warranting increased
diagnostic vigilance (26). Moreover, BMI correlates positively with
age and adverse metabolic profiles, including elevated triglycerides,
LDL cholesterol, HbAlc, and hsCRP, emphasizing the need for
systematic metabolic screening and proactive weight-management
strategies (24). Taken together, the apparent lack of ketamine-
related metabolic disruption—particularly weight gain-related
effects - even among obese patients supports its metabolic safety
and favors its use in treatment-resistant mood disorders.

This study has several limitations. The most important include
the relatively small sample size, the short observation period, and
the inpatient setting. The limited sample size also reduced the
ability to identify subtle appetite-related effects. Power calculations
indicated that the available sample was sufficient to detect
moderate-to-large effects in the paired SNAQ analysis and large
effects in responder versus non-responder comparisons. Therefore,
smaller changes in appetite may have remained undetected,
and the absence of significant associations between appetite
measures and antidepressant response should be interpreted with
caution. It should be noted that ketamine administration required
hospital-based procedures, and the study followed a naturalistic
observational design. Moreover, recruitment could only occur
when patients were already hospitalized for clinical reasons,
precluding the possibility of inviting independent outpatients and
constraining the final sample composition in terms of gender
distribution and diagnostic subgroups (MDD vs. BD). Although the
closed-ward environment partially standardized access to meals,
patients still had the possibility of consuming various hospital diets
as well as personal snacks, which may have influenced appetite
regulation. Importantly, to the best of our knowledge, this is the
first original study to evaluate the impact of ketamine treatment
on appetite, its fluctuations, and the potential metabolic risks
related to body weight in patients with treatment-resistant mood
disorders. Moreover, the study employed validated assessment
tools - VAS and SNAQ - both of which demonstrate strong
reliability. These findings have implications for both research and
clinical practice. Ketamine treatment appears metabolically neutral
with respect to appetite and body weight in the short term,
supporting its safety profile in patients with treatment-resistant
mood disorders. Further research in larger samples is needed to
clarify the long-term metabolic effects of ketamine and its impact
on nutritional status.
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5 Conclusion

In this naturalistic study, ketamine treatment was not
associated with measurable changes in appetite, hunger, or
desire to eat among patients with treatment-resistant mood
disorders, regardless of diagnosis, mood improvement or BMI
category. Appetite-related measures remained stable throughout
the entire treatment period. Taken together, these findings do
not suggest a substantial short-term impact of ketamine on
appetite regulation or body weight and are consistent with a
favorable metabolic safety profile, supporting its clinical use in
patients with TRD and TRBD. Nevertheless, ongoing metabolic
and nutritional monitoring remains essential - particularly in
metabolically vulnerable subgroups - as part of a comprehensive
and individualized treatment strategy.

Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors upon reasonable request.

Ethics statement

The studies involving humans were approved by the Ethics
Research Committee of the Medical University of Gdansk
(NKBBN/172-674/2019 and  NKBBN/172-447/2022). The
studies were conducted in accordance with local legislation and
institutional requirements. The participants provided their written

informed consent to participate in this study.

Author contributions

AM: Conceptualization, Data curation, Formal analysis,
Investigation, Methodology, Visualization, Writing — original draft,
Writing - review & editing. MW: Conceptualization, Methodology,
Project administration, Supervision, Writing — review & editing.
JS: Methodology, Project administration, Supervision, Writing -
review & editing. KP: Data curation, Formal analysis, Writing -
review & editing. WC: Conceptualization, Methodology, Project

administration, Supervision, Writing - review & editing.

Funding

The author(s) declared that financial
received for this work and/or its publication. This study was
funded by the Medical University of Gdanisk (grant no. 01-
10026/0010396/01/221/221/0/2026. The funder had no further role

in study design; in the collection, analysis, and interpretation of

support  was

frontiersin.org


https://doi.org/10.3389/fnut.2026.1858899
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org/

Mechlinska et al.

data; in the writing of the report; and in the decision to submit the
paper for publication.

Conflict of interest

AM
GH Research, MSD. MW received research support from

received research support from Beckley Psytech,
Alkermes, Auspex Pharmaceuticals, Biogen, Cephalon, Celon,
Cortexyme, Eli Lilly, Ferrier, Forest Laboratories, GedeonRichter,
GWPharmaceuticals, Janssen, Lundbeck, Orion, Otsuka, and
Servier; Speakers bureau: Lundbeck, Servier. JS received research
support from Actavis, Eli Lilly, Minerva Neurosciences, Sunovion
Pharmaceuticals, KCR, Janssen, Otsuka, Apodemus, Cortexyme,
MSD, Novartis, Ketabon HMNC Brain Health and Acadia.
WC received grants from Acadia, Alkermes, Allergan, Angelini,
Auspex Pharmaceuticals, Beckley Psytech, BMS, Celon, Cephalon,
Compass Pathways, Cortexyme, Ferrier, Forest Laboratories,
Gedeon Richter, GH Research, GWPharmaceuticals, HMNC Brain
Health, IntraCellular Therapies, Janssen, KCR, Lilly, Lundbeck,
MindMed, Minerva, MSD, NIH, Neumora, Novartis, Orion,
Otsuka, Recognify Life Sciences, Sanofi, Seaport, Servier Honoraria:
Adamed, Angelini, AstraZeneca, BMS, Celon, GH Research, GSK,
Janssen, KRKA, Lekam, Lundbeck, Minerva, NeuroCog, Novartis,
Orion, Pfizer, Polfa Tarchomin, Sanofi, Servier, Zentiva Advisory
boards: Angelini, Celon (ended 2021), Douglas Pharmaceuticals,
GH Research, Janssen, MSD, Novartis, Polpharma, Sanofi, Tasman
Therapeutics.

References

1. Vieta E, McIntyre RS, Suppes T, Van Rheenen TE, Singh B, Miskowiak KW, et al.
Defining treatment-resistant bipolar depression: recommendations from the ISBD task
force. Bipolar Disord. (2025) 27:411-23. doi: 10.1111/bdi.70048

2. Kajumba MM, Kakooza-Mwesige A, Nakasujja N, Koltai D, Canli T. Treatment-
resistant depression: molecular mechanisms and management. Mol Biomed. (2024)
5:43. doi: 10.1186/s43556-024-00205-y

3. McIntyre RS, Alsuwaidan M, Baune BT, Berk M, Demyttenaere K, Goldberg JE et al.
Treatment-resistant depression: definition, prevalence, detection, management, and
investigational interventions. World Psychiatry. (2023) 22:394-412. doi: 10.1002/wps.
21120

4. Kushner P, Kahan S, McIntyre RS. Treating obesity in patients with depression: a
narrative review and treatment recommendation. Postgrad Med. (2025) 137:221-34.
doi: 10.1080/00325481.2025.2478812

5. McIntyre RS, Rasgon NL, Kemp DE, Nguyen HT, Law CW, Taylor VH,
et al. Metabolic syndrome and major depressive disorder: co-occurrence and
pathophysiologic overlap. Curr Diab Rep. (2009) 9:51-9. doi: 10.1007/511892-009-
0010-0

6. Kwan ATH, Le GH, Guo Z, Ceban F, Teopiz KM, Rhee TG, et al. Impacts of
metabolic disruption, body mass index and inflammation on cognitive function in
post-COVID-19 condition: a randomized controlled trial on vortioxetine. Ann Gen
Psychiatry. (2024) 23:10. doi: 10.1186/512991-024-00494- 1

7. Chourpiliadis C, Zeng Y, Lovik A, Wei D, Valdimarsdéttir U, Song H, et al.
Metabolic profile and long-term risk of depression, anxiety, and stress-related
disorders. JAMA Netw Open. (2024) 7:€244525. doi: 10.1001/jamanetworkopen.2024.
4525

8. Zelek-Molik A, Litwa E. Trends
treatments. Front Pharmacol. (2025)
4795

in research on novel antidepressant
16:1544795. doi: 10.3389/fphar.2025.154

9. Huang Y, Chen J, Yang J, Song K, Wang X, Cheng X, et al. Evaluation of depressive
symptoms in obese patients with or without acanthosis nigricans. Hormones. (2015)
14:417-24. doi: 10.14310/horm.2002.1575

Frontiers in Nutrition

10

10.3389/fnut.2026.1858899

The remaining author(s) declared that this work was conducted
in the absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

Generative Al statement

The author(s) declared that Generative Al was used in the
creation of this manuscript. During the preparation of this work
the authors used ChatGPT to improve the language. After using this
tool/service, the authors reviewed and edited the content as needed
and take full responsibility for the content of the published article.

Any alternative text (alt text) provided alongside figures in
this article has been generated by Frontiers with the support of
artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever possible.
If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

10. Gill H, Gill B, Lipsitz O, Rodrigues NB, Cha DS, El-Halabi S, et al. The impact of
overweight/obesity on monetary reward processing: a systematic review. J Psychiatr
Res. (2021) 137:456-64. doi: 10.1016/j.jpsychires.2021.03.029

11. Gill H, Gill B, El-Halabi S, Chen-Li D, Lipsitz O, Rosenblat JD, et al. Antidepressant
medications and weight change: a narrative review. Obesity. (2020) 28:2064-72. doi:
10.1002/0by.22969

12. Milaneschi Y, Lamers F, Bot M, Drent ML, Penninx BW. Leptin dysregulation
is specifically associated with major depression with atypical features: evidence for
a mechanism connecting obesity and depression. Biol Psychiatry. (2017) 81:807-14.
doi: 10.1016/j.biopsych.2015.10.023

13. Canadian Psychiatric Association. The Canadian network for mood and anxiety
treatments (CANMAT) task force recommendations for the use of racemic ketamine
in adults with major depressive disorder. Can J Psychiatry. (2021) 66:1102. doi: 10.1177/
07067437211035276

14. Krystal JH, Kavalali ET, Monteggia LM. Ketamine and rapid antidepressant action:
new treatments and novel synaptic signaling mechanisms. Neuropsychopharmacology.
(2024) 49:41-50. doi: 10.1038/s41386-023-01629-w

15. Szatach LP, Ciesielska-Figlon K, Daca A, Cubata WJ, Lisowska KA. The effect of
ketamine on the immune system in patients with treatment-resistant depression. Int |
Mol Sci. (2025) 26:7500. doi: 10.3390/ijms26157500

16. Stupski J, Mechlinska A, Wtodarczyk A, Kwasny A, Szarmach J, Stupska A, et al.
Appetite measures as correlates of clinical response in mood disorders treated with
ketamine: systematic review. Front Nutr. (2025) 12:1616859. doi: 10.3389/fnut.2025.
1616859

17. Astrdom M, Thet Lwin ZM, Teni FS, Burstrém K, Berg J. Use of the visual analogue
scale for health state valuation: a scoping review. Qual Life Res. (2023) 32:2719-29.
doi: 10.1007/s11136-023-03411-3

18. Kruizenga HM, Seidell JC, de Vet HC, Wierdsma NJ, van Bokhorst-de van
der Schueren MAE. Development and validation of a hospital screening tool for
malnutrition: the short nutritional assessment questionnaire (SNAQ). Clin Nutr.
(2005) 24:75-82. doi: 10.1016/j.cInu.2004.07.015

frontiersin.org


https://doi.org/10.3389/fnut.2026.1858899
https://doi.org/10.1111/bdi.70048
https://doi.org/10.1186/s43556-024-00205-y
https://doi.org/10.1002/wps.21120
https://doi.org/10.1002/wps.21120
https://doi.org/10.1080/00325481.2025.2478812
https://doi.org/10.1007/s11892-009-0010-0
https://doi.org/10.1007/s11892-009-0010-0
https://doi.org/10.1186/s12991-024-00494-1
https://doi.org/10.1001/jamanetworkopen.2024.4525
https://doi.org/10.1001/jamanetworkopen.2024.4525
https://doi.org/10.3389/fphar.2025.1544795
https://doi.org/10.3389/fphar.2025.1544795
https://doi.org/10.14310/horm.2002.1575
https://doi.org/10.1016/j.jpsychires.2021.03.029
https://doi.org/10.1002/oby.22969
https://doi.org/10.1002/oby.22969
https://doi.org/10.1016/j.biopsych.2015.10.023
https://doi.org/10.1177/07067437211035276
https://doi.org/10.1177/07067437211035276
https://doi.org/10.1038/s41386-023-01629-w
https://doi.org/10.3390/ijms26157500
https://doi.org/10.3389/fnut.2025.1616859
https://doi.org/10.3389/fnut.2025.1616859
https://doi.org/10.1007/s11136-023-03411-3
https://doi.org/10.1016/j.clnu.2004.07.015
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org/

Mechlinska et al.

19. Misiak B, Kowalski K, Stanczykiewicz B, Bartoli E Carra G, Samochowiec J,
et al. Appetite-regulating hormones in bipolar disorder: a systematic review and
meta-analysis. Front Neuroendocrinol. (2022) 67:101013. doi: 10.1016/j.yfrne.2022.10
1013

20. Silva DA, Coutinho EDSE, Ferriani LO, Viana MC. Depression subtypes and obesity
in adults: a systematic review and meta-analysis. Obes Rev. (2020) 21:e12966. doi:
10.1111/0br.12966

21. Cosgrove KT, Burrows K, Avery JA, Kerr KL, DeVille DC, Aupperle RL, et al.
Appetite change profiles in depression exhibit differential relationships between
systemic inflammation and activity in reward and interoceptive neurocircuitry. Brain
Behav Immun. (2020) 83:163-71. doi: 10.1016/j.bbi.2019.10.006

22. Machado-Vieira R, Gold PW, Luckenbaugh DA, Ballard ED, Richards EM, Henter
ID, et al. The role of adipokines in the rapid antidepressant effects of ketamine. Mol
Psychiatry. (2017) 22:127-33. doi: 10.1038/mp.2016.36

23.Park LT, Luckenbaugh DA, Pennybaker SJ, Hopkins MA, Henter ID,
Lener MS, et al. The effects of ketamine on typical and atypical depressive
symptoms. Acta Psychiatr Scand. (2020) 142:394-401. doi: 10.1111/acps.13
216

24.Li X, Shi X, Tan Y, Yu Y, Tang C, Xu G, et al. Metabolic indexes of obesity in
patients with common mental disorders in stable stage. BMC Psychiatry. (2022) 22:91.
doi: 10.1186/512888-022-03752-2

Frontiers in Nutrition

11

10.3389/fnut.2026.1858899

25. Kong L, Wang H, Yan N, Xu C, Chen Y, Zeng Y, et al. Effect of antipsychotics
and mood stabilisers on metabolism in bipolar disorder: a network meta-analysis
of randomised-controlled trials. EClinicalMedicine. (2024) 71:102581. doi: 10.1016/j.
eclinm.2024.102581

26. Petri E, Bacci O, Barbuti M, Pacchiarotti I, Azorin JM, Angst ], et al. Obesity in
patients with major depression is related to bipolarity and mixed features: evidence
from the BRIDGE-II-Mix study. Bipolar Disord. (2017) 19:458-64. doi: 10.1111/bdi.
12519

27. Munoz-Manchado LI, Bernardo M, Villagran-Moreno JM, Fernandez-Egea E.
Clinical practice and metabolic consequences of olanzapine use in schizophrenia:
results from a national survey in Spain. Eur ] Psychiatry. (2025) 39:100323. doi: 10.
1016/j.ejpsy.2025.100323

28. Woo YS, Seo HJ, McIntyre RS, Bahk WM. Obesity and its potential effects on
antidepressant treatment outcomes in patients with depressive disorders: a literature
review. Int ] Mol Sci. (2016) 17:80. doi: 10.3390/ijms17010080

29. Moss L, Laudenslager M, Steffen KJ, Sockalingam S, Coughlin JW. Antidepressants
and weight gain: an update on the evidence and clinical implications. Curr Obes Rep.
(2025) 14:2. doi: 10.1007/s13679-024-00598-5

30. Wilkowska A, Cubata WJ. The downstaging concept in treatment-resistant
depression: spotlight on ketamine. Int ] Mol Sci. (2022) 23:14605. doi: 10.3390/
ijms232314605

frontiersin.org


https://doi.org/10.3389/fnut.2026.1858899
https://doi.org/10.1016/j.yfrne.2022.101013
https://doi.org/10.1016/j.yfrne.2022.101013
https://doi.org/10.1111/obr.12966
https://doi.org/10.1111/obr.12966
https://doi.org/10.1016/j.bbi.2019.10.006
https://doi.org/10.1038/mp.2016.36
https://doi.org/10.1111/acps.13216
https://doi.org/10.1111/acps.13216
https://doi.org/10.1186/s12888-022-03752-2
https://doi.org/10.1016/j.eclinm.2024.102581
https://doi.org/10.1016/j.eclinm.2024.102581
https://doi.org/10.1111/bdi.12519
https://doi.org/10.1111/bdi.12519
https://doi.org/10.1016/j.ejpsy.2025.100323
https://doi.org/10.1016/j.ejpsy.2025.100323
https://doi.org/10.3390/ijms17010080
https://doi.org/10.1007/s13679-024-00598-5
https://doi.org/10.3390/ijms232314605
https://doi.org/10.3390/ijms232314605
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org/

	Appetite measures during ketamine administration in treatment-resistant mood disorders: a naturalistic study
	1 Introduction
	2 Materials and methods
	2.1 Participants
	2.2 Appetite measures
	2.3 Patients' diet
	2.4 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


