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ABSTRACT 
Background: Depression is a leading cause of global disability and is closely associated with poor nutritional status. 
However, data on nutritional assessment, dietary patterns, and nutritional awareness in Indian depressed patients remain 
sparse. 
Methods: A hospital-based pre-post interventional study was conducted among 300 patients (150 urban, 150 rural; 
equally distributed by gender) diagnosed with depression attending a tertiary psychiatric department in Saharanpur, Uttar 
Pradesh. Depression severity was assessed using the Hamilton Depression Rating Scale (HAMD). Nutritional status was 
evaluated through anthropometry, body fat percentage, mid-upper arm circumference (MUAC), and 24-hour dietary 
recall. A structured nutritional education intervention was organized and a validated Knowledge, Attitude, and Practice 
(KAP) questionnaire was administered pre and post intervention. 
Results: The mean age of participants was 39.8±13.1 years. A dual burden of malnutrition was observed: 23.6% were 
overweight or obese by BMI, while 41.3% showed protein-energy malnutrition by MUAC. Micronutrient intake was 
critically deficient, with calcium (34–42% RDA), vitamin D (14–17% RDA), and vitamin C (38–51% RDA) all falling 
far short. Depression severity (mean HAMD 13.8±5.3) correlated significantly with body fat percentage (r=0.234), meal 
skipping (r=0.289), and sleep duration (r=−0.312). Following the nutritional education intervention, mean knowledge 
scores more than doubled (3.8 to 8.3 out of 10; +118%), high practice adopters tripled (11.3% to 38%), and the mean 
HAMD score decreased by 21% (13.8 to 10.9; p<0.001). 
Conclusion: Depressed patients in both urban and rural settings carry a significant nutritional burden. A structured 
nutritional education intervention effectively improved awareness and reduced depression severity, supporting integration 
of nutritional screening and counselling into routine psychiatric care. 
Keywords: Depression; nutritional status; dietary patterns; nutritional awareness; HAMD; urban-rural; western Uttar 
Pradesh; KAP 
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1. INTRODUCTION 
Depression is one of the most prevalent mental health 
disorders worldwide, affecting an estimated 280 million 
people and constituting a leading contributor to years lived 
with disability.[1] In India, the burden of depressive 
disorders is substantial, with an estimated 45–60 million 
individuals affected, disproportionately impacting 

working-age adults and those in rural communities with 
limited access to care.[2,3] 

Emerging evidence from the field of nutritional psychiatry 
identifies diet and nutritional status as modifiable 
determinants of mental health.[4] Poor dietary quality, 
micronutrient deficiencies, and inflammatory dietary 
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patterns have been independently associated with 
increased risk and severity of depression.[5,6] Conversely, 
adherence to nutrient-rich whole-food diets, such as the 
Mediterranean and traditional plant-based patterns, has 
been linked to lower depression prevalence and symptom 
severity.[7] The SMILES randomised controlled trial 
established that a dietary support intervention can produce 
significant reductions in depressive symptoms compared 
with social support alone, validating diet as a therapeutic 
target.[8] 

Several specific micronutrients are critical for 
neurotransmitter synthesis and brain function, including 
folate, vitamin B12, iron, zinc, magnesium, and omega-3 
fatty acids.[9,10] Deficiencies in these nutrients impair 
serotonergic and dopaminergic pathways, promote 
neuroinflammation, and exacerbate depression.[11] Gut-
brain axis communication, mediated by the vagus nerve 
and microbiome-derived metabolites, further links dietary 
habits—particularly fermented and high-fibre food 
intake—to mood regulation.[12] 

Despite growing global evidence, data systematically 
assessing the nutritional status, dietary patterns, and 
nutritional awareness of depressed individuals in the 
Indian context—especially comparing urban and rural 
populations—remain limited. Most existing studies focus 
on either clinical depression management or nutritional 
epidemiology in isolation, without addressing the interface 
between the two.[13,14] Gender-specific analyses of 
nutritional risk in psychiatric patients are also sparse in 
India. 

This study aimed to comprehensively assess (i) the 
nutritional status of depressed patients using 
anthropometric and dietary parameters, (ii) their dietary 
patterns and food consumption behaviours by urban-rural 
and gender categories, (iii) baseline knowledge, attitudes, 
and practices (KAP) regarding nutrition and mental health, 
and (iv) the effect of a structured nutritional education 
intervention on KAP and depression severity as measured 
by the HAMD scale. 

2. MATERIALS AND METHODS 

2.1 Study Design and Setting 
A hospital-based pre-post interventional study was 
conducted over 12 months at the Psychiatric Outpatient 
Department of a government medical college in 
Saharanpur, western Uttar Pradesh. The study protocol 
was approved by the Institutional Ethics Committee and 
written informed consent was obtained from all 
participants. 

2.2 Participants 
Three hundred patients aged 18–70 years with a confirmed 
diagnosis of depressive disorder (ICD-10 criteria) were 
enrolled using purposive sampling. Equal representation 
was ensured: 150 urban and 150 rural participants, each 
divided equally by gender (75 males, 75 females). Patients 
with co-morbid psychoses, substance use disorder, severe 
systemic illness, or those on nutritional supplements were 

excluded. Sample size was estimated for a two-tailed test 
with α=0.05 and 80% power, based on an expected 
moderate effect size for pre-post KAP change.[15] 

2.3 Assessment Tools 
Depression severity was evaluated at baseline and post-
intervention using the 17-item Hamilton Depression 
Rating Scale (HAMD-17), a well-validated clinician-
administered tool.[16] HAMD scores were classified as 
mild (8–13), moderate (14–18), severe (19–22), and very 
severe (≥23).[17] Anthropometric measurements including 
height, weight, waist and hip circumferences, and mid-
upper arm circumference (MUAC) were recorded 
following WHO protocols. BMI, waist-hip ratio (WHR), 
and waist-to-height ratio (WHtR) were calculated. Body 
fat percentage was estimated using validated skinfold 
equations.[18] 

Dietary assessment used a Food Frequency Questionnaire 
(FFQ) and 24-hour dietary recall. Nutrient intake was 
computed using Indian food composition tables and 
compared against ICMR RDA values.[19] 

2.4 Nutritional Education Intervention 
A culturally tailored nutritional education programme was 
organized over four structured group sessions using 
presentations, illustrated handouts, booklets in Hindi, and 
audio-visual aids. Content covered the bidirectional 
relationship between diet and depression, mood-
supporting nutrients, locally available food sources, 
practical meal planning, and strategies to overcome 
depression-related eating barriers. Session materials were 
reviewed by clinical nutritionists and psychiatrists for 
accuracy and cultural appropriateness.[20] 

2.5 KAP Questionnaire 
A validated 30-item KAP questionnaire assessed baseline 
and post-intervention nutritional knowledge (10 items, 
scored 0–10), attitudes towards diet and mental health (10 
items, 5-point Likert scale), and nutritional practices (10 
items). Cronbach’s alpha for the instrument was 0.78.[21] 

2.6 Statistical Analysis 
Data were entered in Microsoft Excel and analysed using 
SPSS v25.0. Descriptive statistics are expressed as 
mean±SD or frequency (%). Between-group comparisons 
used chi-square and one-way ANOVA with post-hoc 
Tukey’s test. Pre-post changes were evaluated by paired t-
test and McNemar’s test. Pearson’s correlation examined 
associations between HAMD scores and 
nutritional/lifestyle variables. Statistical significance was 
set at p<0.05. 

3. RESULTS 

3.1 Socio-demographic Profile 
The mean age of 300 participants was 39.8±13.1 years 
(range 18–70), with the largest proportion in the 31–45 
years age group (39.3%). Rural participants were slightly 
older (41.2 vs. 38.4 years). Urban participants were 
substantially better educated: 67.3% had completed high 
school or above compared with 32.7% in rural areas, with 
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rural females having the highest illiteracy rate (46.7%). 
Overall 81% were married; rural participants had higher 
marriage rates (84–87%). Gender-based occupational 

disparity was striking: 86% of females were homemakers 
versus only 2% of males (χ²; p<0.001). Socio-
demographic details are summarised in Table 1. 

 

Table 1: Socio-demographic Profile of Participants (N=300) 

Characteristic 
Urban Male n 

(%) 
Urban Female n 

(%) 
Rural Male n 

(%) 
Rural Female n 

(%) 
Total n 

(%) 
Age 18–30 yrs 25 (33.3) 21 (28.0) 24 (32.0) 22 (29.3) 92 (30.7) 
Age 31–45 yrs 28 (37.3) 32 (42.7) 29 (38.7) 29 (38.7) 118 (39.3) 
Age 46–60 yrs 17 (22.7) 16 (21.3) 17 (22.7) 16 (21.3) 66 (22.0) 
Age 61–70 yrs 5 (6.7) 6 (8.0) 5 (6.7) 8 (10.7) 24 (8.0) 
Mean Age (yrs) 38.4±12.6 38.4±12.6 41.2±13.8 41.2±13.2 39.8±13.1 

Uneducated 15 (20.0) 18 (24.0) 32 (42.7) 35 (46.7) 100 (33.3) 
Graduate & 

above 
32 (42.7) 29 (38.7) 13 (17.3) 9 (12.0) 83 (27.7) 

Married 58 (77.3) 57 (76.0) 65 (86.7) 63 (84.0) 243 (81.0) 
Homemaker 1 (1.3) 61 (81.3) 2 (2.7) 68 (90.7) 132 (44.0) 

3.2 Nutritional Status 
Anthropometric assessment revealed an overall mean BMI 
of 23.8±3.8 kg/m². Females consistently had higher BMI 
than males in both settings. BMI categorisation (Figure 1) 
showed that 67.3% were normal weight; however, 20.3% 
were overweight and 3.3% obese. Rural females 
demonstrated the highest overweight prevalence (25.3%), 
while rural males showed the highest underweight rate 
(12.0%). Central adiposity was common: 59% of the 

sample had WHtR ≥0.50 (moderate to high risk), and 
high-risk WHR was more prevalent in urban males 
(10.7%). Body fat percentage analysis confirmed that 
urban females had the highest mean fat content 
(28.8±7.8%). Critically, MUAC-based assessment 
identified varying degrees of malnutrition in 41.3% of 
participants (severe 7.7%, moderate 11.3%, mild 22.3%), 
indicating widespread protein-energy undernutrition 
coexisting with overweight. Detailed anthropometric data 
are given in Table 2. 

 

Table 2: Anthropometric Measurements by Gender and Residence (Mean±SD) 
Parameter Urban Male Urban Female Rural Male Rural Female F-value 
Height (cm) 170.1±7.2 157.8±6.4 168.4±6.8 156.2±5.9 112.56** 
Weight (kg) 68.2±12.5 61.4±11.1 64.7±11.2 58.9±9.8 15.23** 
BMI (kg/m²) 23.5±3.9 24.7±4.2 22.8±3.4 24.1±3.8 6.78** 

Waist Circ. (cm) 88.2±12.4 82.8±11.2 84.6±11.8 81.4±10.2 — 
WHR 0.94±0.08 0.88±0.07 0.93±0.08 0.89±0.07 — 
WHtR 0.53±0.08 0.54±0.07 0.51±0.07 0.53±0.07 — 

Body Fat (%) 20.8±6.2 28.8±7.8 19.6±5.4 25.8±6.2 — 
MUAC (cm) 27.8±3.6 26.2±3.2 27.8±3.6 25.4±3.0 — 

 
**p<0.01; WHR: Waist-Hip Ratio; WHtR: Waist-to-Height Ratio; MUAC: Mid-Upper Arm Circumference 

 
Figure 1: BMI Category Distribution by Residence and Gender (N=300) 
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3.3 Depression Severity (HAMD) 
At baseline the mean HAMD score was 13.8±5.3 (mild-
moderate range). Most participants fell in the moderate 
(42.0%) and mild (39.3%) categories; 14.7% had severe 
and 4.0% very severe depression. There were no 
significant urban-rural or gender differences in HAMD 
distribution at baseline (p>0.05). Following the nutritional 
intervention, mean HAMD decreased from 13.8±5.3 to 
10.9±4.2—a clinically significant 21% reduction 
(p<0.001). Mild depression cases increased by 23 
percentage points, while severe and very severe cases 
declined substantially (Table 5, Figure 3). 

3.4 Dietary Assessment 
Cereals were consumed daily by 89.0% of participants, 
vegetables by 78.0%, and pulses by 66.0%. In contrast, 
only 29.7% consumed fruit daily, 11.3% ate animal-source 
foods daily, and only 7.7% consumed nuts/seeds daily. 
Significant urban-rural contrasts emerged: rural 

participants had higher daily consumption of green leafy 
vegetables (90% vs. 65%), millets (22.7% vs. 8.0%), and 
fermented dairy (82% vs. 52%), while urban participants 
consumed more seasonal fruits (45% vs. 15%), mixed nuts 
(37% vs. 15%), packaged snacks (weekly: 59% vs. 15%), 
fast foods (weekly: 45% vs. 8%), and sugary beverages 
(daily: 52% vs. 23%). Notably, zero rural females reported 
daily sugary beverage consumption. 

Twenty-four-hour recall analysis (Table 3) revealed that 
macronutrient intake was broadly adequate. However, 
fibre intake was consistently deficient (48–70% RDA), 
with severe shortfalls in calcium (34–42% RDA), vitamin 
C (38–51% RDA), and vitamin D (14–17% RDA)—the 
most critical deficiency across all groups. Iron adequacy 
was paradoxical: males exceeded requirements (155–
165% RDA) while females met only 60–65%. Dietary 
Diversity Score (DDS) averaged 4.8±1.9 (moderate 
range), with 26.0% showing low dietary diversity.

 

Table 3: Selected Nutrient Intake (Mean±SD) and % RDA Met by Group 
Nutrient Rural Male Rural Female Urban Male Urban Female RDA 

Energy (kcal) 
1847±342 
(79.6%) 

1542±298 
(81.2%) 

1923±381 
(82.9%) 

1618±325 
(85.2%) 

M:2320 
F:1900 

Protein (g) 
52.4±12.3 
(87.3%) 

43.8±10.2 
(79.6%) 

56.7±14.1 
(94.5%) 

47.2±11.8 
(85.8%) 

M:60 F:55 

Fiber (g) 18.3±4.2 (48.2%) 16.7±3.8 (66.8%) 19.1±4.6 (50.3%) 17.4±4.1 (69.6%) M:38 F:25 
Calcium (mg) 387±92 (38.7%) 341±78 (34.1%) 423±105 (42.3%) 378±89 (37.8%) 1000 

Vitamin C 
(mg) 

34.2±12.1 
(38.0%) 

32.8±10.9 
(43.7%) 

41.7±14.3 
(46.3%) 

38.4±13.2 
(51.2%) 

M:90 F:75 

Vitamin D (µg) 2.3±0.8 (15.3%) 2.1±0.7 (14.0%) 2.6±0.9 (17.3%) 2.4±0.8 (16.0%) 15 

Iron (mg) 
12.4±3.1 
(155%)† 

10.8±2.7 (60.0%) 
13.2±3.4 
(165%)† 

11.6±2.9 (64.4%) M:8 F:18 

 

†Iron intake in males exceeds RDA. Values in parentheses indicate % RDA met. RDA from ICMR 2020. 

 
Figure 2: Key Nutrient Intake as % of Recommended Dietary Allowance (RDA) by Group (N=300). Red dashed line = 

100% RDA. 
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3.5 Association of Depression Severity with Nutritional 
and Lifestyle Factors 
HAMD scores correlated positively with body fat 
percentage (r=0.234, p<0.001), waist circumference 
(r=0.198, p<0.001), waist-to-height ratio (r=0.223, 
p<0.001), and BMI (r=0.186, p=0.001), while showing a 
negative correlation with MUAC (r=−0.145, p=0.012), 
suggesting muscle depletion with increasing severity. 
Lifestyle correlates of depression severity included sleep 
duration (r=−0.312, p<0.001), physical activity (r=−0.278, 
p<0.001), meal skipping (r=+0.289, p<0.001), and dietary 
diversity score (r=−0.212, p=0.001). A dose-response 
gradient was evident: from mild to very severe depression, 
mean sleep dropped from 6.8 to 4.7 hours, physical 
activity from 2.4 to 0.7 days/week, and dietary diversity 
from 7.8 to 5.3, while meal skipping rose from 3.2 to 8.3 
episodes/week (all p<0.001 by ANOVA). 

3.6 KAP Assessment and Intervention Effectiveness 
Pre-intervention, 66.0% of participants had poor 
nutritional knowledge (score <40% correct; mean 
3.8±2.1/10). Only 6.3% had received any prior nutrition-
mental health education. Attitudes were predominantly 
neutral (47.3%) or negative (41.3%), with rural females 
showing the highest negative attitude prevalence (62.7%). 
Only 11.3% were high adopters of recommended 
nutritional practices. Following the intervention, mean 
knowledge scores rose to 8.3±1.5/10—a 118.4% 
improvement (p<0.001). Good knowledge status increased 
from 8.0% to 59.0% of participants. Rural participants 
showed the greatest relative gain (+145.5%). Positive 
attitude prevalence increased by approximately 26% and 
high practice adoption tripled from 11.3% to 38.0% 
(McNemar’s p<0.001), with rural females demonstrating 
the most dramatic behaviour change (high adopters: 2.7% 
to 32.0%). Pre-post KAP data are presented in Table 4 and 
Figure 4; HAMD changes in Table 5 and Figure 3. 

 
Table 4: Pre- and Post-Intervention KAP Scores by Demographic Group 

Domain 
Urban Male 
Pre→Post 

Urban Female 
Pre→Post 

Rural Male 
Pre→Post 

Rural Female 
Pre→Post 

Overall 
Change 

Knowledge Score 
(0–10) 

3.7→8.5 4.3→8.5 3.3→8.1 3.3→8.1 
3.8→8.3 
(+118%) 

% Poor 
Knowledge 

68.0→5.3 48.0→4.0 74.7→20.0 73.3→16.0 66.0→11.3 

% Good 
Knowledge 

8.0→73.3 13.3→76.0 5.3→40.0 5.3→46.7 8.0→59.0 

Positive Attitude 
(%) 

12.0→— 18.7→— 12.0→— 2.7→— 11.3→+26% 

High Practice 
Adopters (%) 

12.0→42.0 18.7→42.0 12.0→36.0 2.7→32.0 11.3→38.0 

Table 5: Pre- and Post-Intervention HAMD Score Distribution (N=300) 
HAMD Category Pre-Intervention n (%) Post-Intervention n (%) Change (n) p-value 

Mild (8–13) 118 (39.3) 187 (62.3) +69 <0.001 
Moderate (14–18) 126 (42.0) 89 (29.6) −37 <0.001 

Severe (19–22) 44 (14.7) 21 (7.0) −23 <0.001 
Very Severe (≥23) 12 (4.0) 3 (1.0) −9 <0.01 
Mean HAMD ± SD 13.8±5.3 10.9±4.2 −2.9±3.8 <0.001 
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Figure 3: Pre- and Post-Intervention HAMD Score Distribution (N=300) 

 
Figure 4: Pre- and Post-Intervention KAP Scores by Demographic Group. K=Knowledge (0–10); A=Attitude (0–10); 

P=Practice (0–10). Light bars=Pre; Dark bars=Post. 

4. DISCUSSION 
This comprehensive study provides novel insights into the 
nutritional landscape of depressed patients in western 
Uttar Pradesh, documenting a dual burden of malnutrition, 
widespread micronutrient deficiencies, significant lifestyle 
disruptions, and marked urban-rural and gender disparities 
in dietary patterns—alongside evidence that targeted 
nutritional education can meaningfully improve 
awareness, practices, and clinical outcomes. 

4.1 Dual Burden of Malnutrition 
The coexistence of overnutrition (23.6% overweight/obese 
by BMI, 59% with high central adiposity by WHtR) and 
undernutrition (41.3% with protein-energy malnutrition by 

MUAC) mirrors the double burden described across low- 
and middle-income countries undergoing nutritional 
transition.[22] This phenomenon reflects a shift towards 
calorie-dense but nutrient-poor diets, resulting in hidden 
hunger—adequate energy with insufficient micronutrient 
intake.[23] Visceral adiposity, prevalent particularly 
among urban males, is mechanistically linked to 
depression through pro-inflammatory cytokine pathways, 
hypothalamic-pituitary-adrenal axis dysregulation, and 
insulin resistance.[24] Concurrently, MUAC-identified 
undernutrition signals depletion of lean body mass, which 
limits synthesis of serotonin and dopamine precursors, 
potentially perpetuating depressive symptoms.[25] 
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4.2 Micronutrient Deficiencies and Neuropsychiatric 
Risk 
Vitamin D deficiency was the most severe finding, with all 
groups meeting only 14–17% of RDA. Vitamin D 
receptors are expressed in limbic regions and are involved 
in serotonin synthesis, and systematic reviews confirm a 
consistent inverse association between vitamin D status 
and depression severity.[26] Calcium inadequacy (34–42% 
RDA) is similarly concerning given its role in neuronal 
signal transduction. Folate and vitamin B12 deficiencies—
common in a predominantly vegetarian population—
impair one-carbon metabolism, elevate homocysteine, and 
reduce serotonin and dopamine synthesis.[27] The low 
iron intake among females (60–65% RDA) is particularly 
important: iron deficiency in premenopausal women 
compromises oxidative phosphorylation in the brain and 
disrupts monoamine neurotransmitter function.[28] Taken 
together, these deficiencies represent modifiable 
neuropsychiatric risk factors that warrant routine screening 
in psychiatric settings. 

4.3 Urban-Rural Dietary Contrasts and Mental Health 
Implications 
The study revealed starkly contrasting dietary profiles. 
Rural participants retained protective traditional food 
patterns—high green leafy vegetable intake (90%), millet 
consumption (22.7%), and fermented dairy (82%)—which 
provide folate, iron, magnesium, B vitamins, and probiotic 
support for the gut-brain axis.[29] Fermented foods may 
modulate gut microbiota to influence vagal signalling and 
neurotransmitter availability, consistent with emerging 
evidence on the gut-brain axis in depression.[12] Urban 
diets, while offering better access to fruit and nuts, were 
characterised by excess processed food, sugary beverage, 
and fast food consumption, promoting systemic 
inflammation via advanced glycation end-products and 
saturated fatty acids—a pathway increasingly linked to 
depression in large epidemiological cohorts.[30] The 
striking finding that no rural females consumed sugary 
beverages daily, versus 45% of rural males and over 50% 
of urban participants, underscores the heterogeneity of 
dietary risk and the need for targeted, group-specific 
interventions. 

4.4 Lifestyle Correlates of Depression Severity 
Sleep duration emerged as the strongest lifestyle correlate 
(r=−0.312), consistent with the well-characterised 
bidirectional relationship between insomnia and 
depression—poor sleep worsens mood, appetite, and 
motivation for self-care, while depression disrupts sleep 
architecture through hyperarousal and rumination.[31] 
Physical inactivity (r=−0.278) reflects both a consequence 
and driver of depressive states; the antidepressant effect of 
exercise, comparable in magnitude to pharmacotherapy in 
mild-moderate cases, is well established.[32] Meal 
skipping showed the strongest positive correlation with 
severity (r=+0.289), likely mediated by glycaemic 
instability, inadequate tryptophan availability, and 
disrupted circadian metabolic rhythms.[25] The 
progressive deterioration of all lifestyle parameters from 

mild to very severe depression supports a bidirectional 
cycle and identifies multiple leverage points for integrated 
management. 

4.5 Effectiveness of the Nutritional Education 
Intervention 
The intervention produced remarkable improvements 
across all three KAP domains. Knowledge doubled (3.8 to 
8.3/10, +118%), confirming the accessibility and 
effectiveness of multi-modal education even in groups 
with low baseline literacy.[33] Rural participants achieved 
gains (145%) equal to or exceeding urban gains, 
suggesting that well-designed, culturally contextualised 
materials can overcome educational disparities. The 
successful translation of knowledge into practice—tripling 
high-practice adoption from 11% to 38%—addressed the 
commonly cited knowledge-behaviour gap.[34] Rural 
females demonstrated the most exceptional change (high 
adopters: 2.7% to 32%), indicating that the most 
disadvantaged group had the greatest potential for 
improvement. The 21% reduction in mean HAMD scores 
(13.8 to 10.9; p<0.001)—with moderate, severe, and very 
severe cases each declining substantially—provides 
clinical evidence that nutritional education can serve as an 
effective adjunct to standard psychiatric treatment, 
corroborating the SMILES trial findings and supporting 
nutritional psychiatry recommendations for integration of 
dietary counselling into depression care.[8,35] 

5. CONCLUSION 
This study documents a substantial and complex 
nutritional burden among depressed patients in western 
Uttar Pradesh, characterised by a dual burden of over- and 
undernutrition, critical micronutrient deficiencies—
particularly vitamin D, calcium, and vitamin C—and 
significant urban-rural and gender disparities in dietary 
patterns. Depression severity is meaningfully associated 
with adiposity, meal skipping, sleep disruption, physical 
inactivity, and reduced dietary diversity. A structured, 
culturally adapted nutritional education programme was 
highly effective in improving knowledge, attitudes, and 
practices across all demographic groups, and was 
associated with a clinically significant reduction in 
depression severity. These findings provide compelling 
evidence for the integration of nutritional screening, 
dietary assessment, and tailored nutritional counselling 
into routine psychiatric practice. Future research should 
include randomised controlled trials with objective 
biomarkers, microbiome profiling, and long-term follow-
up to establish causal pathways and optimise 
implementation strategies. 
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