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ABSTRACT

Background: Vitamin D plays a crucial role in various physiological processes, including mental health. Recent studies
suggest a potential link between vitamin D deficiency and depression, yet the association remains inconclusive. This study
aims to evaluate the relationship between serum vitamin D levels and depression among adults.

Materials and Methods: A cross-sectional study was conducted among 300 adults aged 18-60 years, recruited from a
tertiary care hospital. Participants were assessed for depression using the Patient Health Questionnaire-9 (PHQ-9). Serum
25-hydroxyvitamin D [25(OH)D] levels were measured using chemiluminescent immunoassay. Based on vitamin D levels,
participants were categorized into three groups: deficient (<20 ng/mL), insufficient (20-30 ng/mL), and sufficient (>30
ng/mL). Statistical analysis was performed using SPSS, with a significance level set at p< 0.05.

Results: The mean serum vitamin D level was 18.4 + 5.2 ng/mL. Among the participants, 55% were vitamin D deficient,
30% had insufficient levels, and 15% had sufficient levels. Depression was significantly more prevalent among those with
vitamin D deficiency (72%) compared to those with insufficient (50%) and sufficient levels (25%) (p< 0.001). A strong
negative correlation was observed between vitamin D levels and PHQ-9 scores (r = -0.62, p< 0.001). Logistic regression
analysis revealed that individuals with vitamin D deficiency had a 3.5-fold higher risk of depression compared to those with
sufficient levels.

Conclusion: This study highlights a significant association between vitamin D deficiency and depression in adults. Given
the high prevalence of vitamin D deficiency, screening and supplementation may serve as potential strategies to mitigate
depressive symptoms. Further longitudinal studies are needed to establish a causal relationship.
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INTRODUCTION D has been shown to regulate the synthesis of

Depression is a common mental health disorder
affecting approximately 280 million individuals
worldwide, contributing significantly to disability and
reduced quality of life [1]. It is a multifactorial
condition influenced by genetic, biological,
psychological, and environmental factors [2]. Recent
research has suggested a potential role of vitamin D in
mental health, with growing evidence linking its
deficiency to an increased risk of depression [3,4].

Vitamin D is a fat-soluble vitamin primarily obtained
through sunlight exposure, diet, and supplementation.
It plays a crucial role in calcium homeostasis, immune
function, and neuromodulation[5]. The presence of
vitamin D receptors in brain regions associated with
mood regulation, such as the hippocampus and
prefrontal cortex, suggests its involvement in
neuropsychiatric disorders [6]. Furthermore, vitamin
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neurotransmitters, including serotonin and dopamine,
which are implicated in the pathophysiology of
depression [7].

Several cross-sectional and longitudinal studies have
reported an association between low serum vitamin D
levels and an increased risk of depression in different
populations [8,9]. A meta-analysis of observational
studies found that individuals with vitamin D
deficiency had a significantly higher likelihood of
developing depressive symptoms than those with
sufficient levels [10]. However, conflicting evidence
exists, with some studies failing to establish a clear
causal relationship [11].

Given the high global prevalence of both vitamin D
deficiency and depression, understanding their
association is crucial for public health interventions.
This study aims to assess the relationship between
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serum vitamin D levels and depression in adults
through a cross-sectional analysis. The findings may
provide insights into the potential role of vitamin D in
mental health and its implications for preventive and
therapeutic strategies.

MATERIALS AND METHODS

Study Design and Participants: This cross-sectional
study was conducted among adults aged 18 to 60
years who attended a tertiary care hospital. A total of
300 participants were recruited using a convenience
sampling method. Individuals with a history of major
psychiatric disorders other than depression, those on
vitamin D supplementation, and patients with chronic
conditions affecting vitamin D metabolism (such as
chronic kidney disease or liver disease) were
excluded.

Assessment of Depression:  Depression  was
evaluated using the Patient Health Questionnaire-9
(PHQ-9), a validated screening tool for assessing
depressive symptoms. The PHQ-9 score categorizes
depression severity as minimal (0-4), mild (5-9),
moderate (10-14), moderately severe (15-19), and
severe (20-27). A score of 10 or higher was
considered indicative of clinically significant
depression.

Measurement of Vitamin D Levels: Serum 25-
hydroxyvitamin D [25(OH)D] levels were measured
using a chemiluminescent immunoassay. Participants
were classified into three groups based on their
vitamin D status: deficient (<20 ng/mL), insufficient
(20-30 ng/mL), and sufficient (>30 ng/mL).

Data Collection and Statistical Analysis:
Demographic and clinical data, including age, gender,
body mass index (BMI), and lifestyle factors (such as
sun exposure and physical activity), were recorded
using a structured questionnaire. Data were analyzed
using SPSS software. Descriptive statistics, such as
mean and standard deviation, were wused for
continuous variables, while categorical variables were
expressed as frequencies and percentages. The
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association between vitamin D levels and depression
was evaluated using the chi-square test and Pearson’s
correlation coefficient. A logistic regression model
was employed to determine the odds ratio (OR) for
depression in individuals with vitamin D deficiency.
Statistical significance was set at p< 0.05.

RESULTS

Demographic and Clinical Characteristics: A total
of 300 participants were included in the study, with a
mean age of 35.4 + 10.2 years. The male-to-female
ratio was 45% to 55%. The mean BMI of the
participants was 24.8 + 3.5 kg/m?, and the average
daily sunlight exposure was 2.3 + 1.1 hours (Table 1).
Vitamin D Levels and Depression Status: Among
the participants, 165 (55%) were categorized as
vitamin D deficient (<20 ng/mL), 90 (30%) had
insufficient levels (20-30 ng/mL), and 45 (15%) had
sufficient levels (>30 ng/mL). Depression was
significantly more common among individuals with
vitamin D deficiency (72.7%) compared to those with
insufficient (50%) and sufficient levels (22.2%) (p<
0.001) (Table 2).

Correlation Between Vitamin D Levels and
Depression  Severity: A significant negative
correlation was found between serum vitamin D levels
and depression severity. Participants with severe
depression had the lowest mean vitamin D levels
(12.8 + 3.2 ng/mL), whereas those with minimal
depression had the highest levels (32.4 + 5.1 ng/mL).
The trend showed a progressive decline in vitamin D
levels with increasing depression severity (r = -0.62,
p< 0.001) (Table 3).

Statistical Analysis: Logistic regression analysis
revealed that individuals with vitamin D deficiency
were 3.5 times more likely to experience depression
than those with sufficient vitamin D levels (OR = 3.5,
95% CI: 2.1-5.8, p< 0.001). The association remained
significant even after adjusting for potential
confounders such as age, gender, and BMI.

Table 1: Demographic and Clinical Characteristics

Variable Mean + SD / Percentage
Age (years) 35.4+10.2
Male (%) 45%
Female (%) 55%
BMI (kg/m?) 248+ 3.5
Sunlight Exposure (hrs/day) 23111

Table 2: Vitamin D Levels and Depression

Vitamin D Status Total Participants (n) Depression Present (n, %)
Deficient (<20 ng/mL) 165 120 (72.7%)
Insufficient (20-30 ng/mL) 90 45 (50%)
Sufficient (>30 ng/mL) 45 10 (22.2%)

645
©2025Int. J. LifeSci.Biotechnol.Pharma.Res



International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 14, No. 1, January 2025

DOI: 10.69605/ijlbpr_14.1.2025.112

Online ISSN: 2250-3137
Print ISSN: 2977-0122

Table 3: Correlation Between Vitamin D and Depression Severity

Depression Severity Mean Vitamin D Level (ng/mL) Number of Participants (n)
Minimal 324+5.1 50
Mild 27.3+4.8 70
Moderate 21.5%£3.9 90
Moderately Severe 17.2+£3.7 55
Severe 12.8+3.2 35
DISCUSSION particularly those with indoor occupations, vitamin D

This study found a significant association between
vitamin D deficiency and depression among adults,
with  individuals having lower serum  25-
hydroxyvitamin D [25(OH)D] levels exhibiting higher
rates of depressive symptoms. The findings align with
previous studies suggesting that vitamin D plays a
crucial role in mental health and mood regulation
[1,2].

The biological mechanisms linking vitamin D
deficiency to depression remain under investigation.
Vitamin D receptors are widely distributed in brain
regions involved in emotional processing, such as the
hippocampus and prefrontal cortex [3]. Additionally,
vitamin D regulates the synthesis of serotonin, a
neurotransmitter closely linked to mood disorders, by
modulating the activity of tryptophan hydroxylase, a
key enzyme in serotonin production [4]. A deficiency
in vitamin D may therefore contribute to the
dysregulation of serotonergic pathways, predisposing
individuals to depressive symptoms [5].

Several observational studies have reported a similar
inverse relationship between vitamin D levels and
depression. A meta-analysis by Anglin et al. [6] found
that individuals with low vitamin D levels had a 1.3-
fold increased risk of depression compared to those
with sufficient levels. Another systematic review by
Ju et al. [7] suggested that vitamin D supplementation
could improve depressive symptoms, particularly in
individuals with baseline deficiency. However, not all
studies support this association. A large-scale cohort
study by Zhao et al. [8] found no significant
relationship between serum vitamin D levels and
depressive symptoms, indicating that additional
factors may influence the observed link.

In our study, participants with severe depression had
significantly lower vitamin D levels compared to
those with minimal depressive symptoms. This is
consistent with findings by Milaneschi et al. [9], who
reported a dose-response relationship between lower
vitamin D levels and greater depression severity.
Additionally, our logistic regression analysis revealed
that vitamin D-deficient individuals had a 3.5-fold
higher risk of depression, which is comparable to
findings from previous research [10,11].

The high prevalence of vitamin D deficiency observed
in our study population (55%) may be attributed to
lifestyle factors such as limited sun exposure, dietary
habits, and lack of supplementation [12]. Sunlight
exposure is a primary source of vitamin D synthesis,
and inadequate exposure has been linked to seasonal
affective disorder [13]. In urban populations,
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insufficiency is more common, further increasing the
risk of mental health disorders [14].

Despite the strong association observed in our study,
certain limitations must be considered. The cross-
sectional design prevents causal inference between
vitamin D deficiency and depression. Longitudinal
studies are required to establish a temporal
relationship. Additionally, confounding factors such as
dietary intake, physical activity, and genetic
predisposition were not fully accounted for, which
may have influenced the results.

Given the findings, routine screening for vitamin D
deficiency among individuals with depression could
be beneficial. Further interventional studies are
needed to determine whether vitamin D
supplementation could serve as an adjunctive
treatment for depression, particularly in those with
established deficiency [15].

CONCLUSION

This study highlights a significant association
between vitamin D deficiency and depression in
adults, with lower serum 25-hydroxyvitamin D levels
correlating  with  higher  depression  severity.
Individuals with vitamin D deficiency were found to
have a 3.5-fold increased risk of experiencing
depressive symptoms. These findings emphasize the
potential role of vitamin D in mental health, likely
mediated through its neuroprotective and serotonergic
functions.
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