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Vitamin D, Depression, This study investigates how vitamin D can lessen a person's vulnerability to depression. Given that depression
Mood Regulation, is one of the most common mental health conditions in the world, it is crucial to comprehend potential
Neurotransmitters, preventive factors. According to recent studies, vitamin D may be important for mood management and
Cognitive Function. cognitive performance since it affects the neurotransmitter systems in the brain. The relationship between

vitamin D levels and depression proneness is reviewed in this paper, along with the possibility that vitamin D
supplementation could lessen depressed symptoms or the chance of developing depression. The results
demonstrate vitamin D's potential as an affordable, supplementary method in depression prevention techniques.
But more carefully monitored researches are needed to determine optimal dosage and the precise mechanisms
involved.

1. Introduction

Depression is a kind of psychiatric disorder that impacts a significant portion of the world's population.
Biological, psychological, and even environmental factors are some of the many facets that contribute to this
disease's complexity. The nutritional and cognitive connection between vitamin D and depression is one such
new field of study that has attracted a lot of attention lately. Calcium is necessary for strong bones and for
vitamin D, which functions in the brain and probably affects mood and cognitive function. Several studies have
suggested that vitamin D affects the neurotransmitters dopamine and serotonin, which are linked to mood
stability (Milaneschi et al., 2014).

According to study, higher depression symptoms are predicted with lower serum vitamin D levels (Anglin et al.,
2013). Anglin et al. (2013) conducted a meta-analysis that highlights the higher risk of depression in individuals
with low vitamin D levels compared to those with normal levels of this vitamin. Additionally, according to Jorde
etal. (2015), supplements may have antidepressant benefits, especially in the deficient per se group, and patients
with depression have lower 25-hydroxyvitamin D concentrations than people without depression.
There are significant implications for mental health services if depression is linked to vitamin D deficiency. The
key concept behind this line of thinking is that if vitamin D deficiency contributes to depression, it would be
very easy and inexpensive to eliminate that justification for despair. Nevertheless, despite the growing body of
research, some researchers continue to believe that additional information is required to determine whether
vitamin D is a causative factor and what the appropriate vitamin D levels are for people who are anxious or
depressed in order to safeguard their mental health (Spedding, 2014). This study also aims to investigate whether
maintaining a sufficient level of vitamin D can help avoid depression.

Rationale of the study

One of the most prevalent conditions affecting people's mental health worldwide is depression. Nutrition plays
a biological function in mood regulation, even though it is well known that psychosocial factors have a
significant influence on the onset of depressed symptoms. A few novel components have surfaced as potentially
related to mental health; for example, vitamin D is used in the synthesis of neurotransmitters and the
development of brain functions (Schneider et al., 2018). A better nutrient status, particularly vitamin D, has been
associated with a lower chance of developing depressive symptoms than a lower dietary status. It might clarify
the role that vitamin D plays in reducing the likelihood of depression and so deepen our understanding.

The present research may have additional public health implications because, even though vitamin D is not a
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cure for depression, there may be some form of intervention if scientists can determine that a person's body's
vitamin D levels are roughly proportionate to the degree of depression they may experience. A number of people,
such as those who are not exposed to sunlight or their diet, are vitamin D deficient (Holick, 2007). In conclusion,
simple and inexpensive measures like vitamin D supplementation and/or lifestyle modifications may be
suggested to avoid or lessen the incidence of symptoms similar to depression if a link between low vitamin D
status and depression susceptibility is discovered. This study may also advance the knowledge of mental health
practitioners and enable a more holistic approach to depression treatment that goes beyond focusing solely on
psychological and social viewpoints. In fact, the results would validate that vitamin D levels are a real modifiable
risk factor for depression symptoms, which could benefit both the general public and medical professionals.

2. Review of Literature

Over the past few years, some of the earlier research has examined the connection between vitamin D and
depression. One is vitamin D, which has been shown to have potential effects on the brain and neurological
system in addition to its well-known benefits for bones. Therefore, the research proposal that follows is a
compilation of studies that have been conducted to reveal the impact of vitamin D on mental health, namely
depression.

Mental Health and Vitamin D: Neurological Processes

The hippocampus and prefrontal cortex are two important areas of the brain linked to mood regulation that
include vitamin D receptors (Groves et al., 2014). These receptors imply that it might be involved in the growth
and operation of the brain. The relationship between vitamin D and serotonin synthesis—a narrowly tuned
hormone linked to mood and emotions—was investigated by Milaneschi et al. (2014). Depression is also brought
on by a lack of vitamin D, which lowers serotonin production. This could be the molecular mechanism by which
symptoms of depression are brought on by a vitamin D deficit.

Association Between Vitamin D Deficiency and Depression

A greater risk of developing depression is one of the most prevalent recent research that have revealed some
effects of vitamin D deficiency. For instance, Anglin et al. (2013), who compiled a large number of studies,
found that those with low vitamin D levels were more likely to experience depression. Armstrong et al. (2011)
also expressed worry in this regard, finding that older individuals with low vitamin D levels were more likely to
experience depressed symptoms, which would be another established risk factor for mood disorders that persist
beyond age.

Using vitamin D supplements as a therapeutic or preventative intervention

Studies have also been conducted on the use of vitamin D3 supplements as a potential treatment for depression.
Jorde et al. (2015) used a vitamin D deficiency lens to analyze the clinical effects of vitamin D supplementation
on participants' mental health in a randomized control experiment. The study's vitamin D supplementation
intervention shown that participants' depressed symptoms decreased, particularly for those who were vitamin D
deficient at baseline. Mozaffari-Khosravi et al. (2013) found that women with moderate to severe depression
who took vitamin D supplements experienced a substantial reduction in their depressed symptoms in another
cross-sectional investigation. It can be deduced from these findings that vitamin D may have some therapeutic
value and the extent of this is likely to differ dependent on baseline vitamin D concentrations and response
patterns.

Conflicting Results and Ongoing Debates

Even though the majority of the research reviewed in this paper supports the benefits of vitamin D
supplementation, a sizable portion of these studies are either ambivalent or outright ironic, indicating that the
relationship between vitamin D and depression is more complex than one might anticipate. Spedding (2014)
stated that methodologic confounding, such as variations in study type, dose, and participants’ health status, can
explain variances in study outcomes. Spedding reviewed current human and animal studies in a systematic
manner, both with and without biological research faults. Experts that have highlighted the link between vitamin
D and depression maintain that they have not proven that the underlying cause is a vitamin D shortage (Bertone-
Johnson, 2009). As a result, there is now a need for different kinds of clinical trials to assist determine if vitamin
D insufficiency causes depression or is only linked to it.
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This essay focuses on the function of vitamin D and how the development and application of efficient methods
for obtaining the vitamin from natural sources impacts those who are more susceptible.

According to research, depression and vitamin D deficiency are more common in a few groups of people.
Females with lactose intolerance, the elderly, and those with less sun exposure are among the demographics
typically linked to lower vitamin D levels (Ganji et al., 2010). People with dark skin pigmentation or those living
in northern latitudes are most likely to be deficient, which may increase their risk of depression or other mood
swing disorders (Holik, 2007). This demonstrates the necessity of accounting for these environmental and
demographic factors when evaluating the purported psychological advantages of vitamin D.

Research Gap

Numerous studies have suggested a link between depression and vitamin D insufficiency, but many problems
still need to be addressed. More research is required to determine the precise mechanisms by which vitamin D
influences mood, the optimal dosage for mental health, and how these factors vary throughout populations.
Understanding vitamin D's possible function in mental health could have a big impact on public health initiatives
because of how easily accessible and inexpensive it is.

3. Research Method

The aim of this study is to examine the relationship between vitamin D and likely to have depressive symptoms.
It will compare vitamin D levels with depression susceptibility and is correlational by design.

Sample

Fifty participants, ranging in age from 18 to 65, were chosen by using purposive and snowball sampling. In
order to keep the study's focus on simple depression risk rather than clinical depression risk, the only exclusion
is if the individual has never experienced clinical depression and has no history of other mental illnesses. This
figure enables the researcher to reach a statistically significant sample size of 150 subjects, allowing them to
ascertain the relationship between vitamin D levels and depression susceptibility.

Tools
1. 25-hydroxyvitamin D blood test (25(OH)D):

To determine vitamin D status, a 25-hydroxyvitamin D blood test (25(OH)D) was used. According to
conventional measures, the levels were classified as deficient, insufficient, and sufficient (21 less than 20 ng/mL,
22 between 20 and 30 ng/mL, and 23 more than 30 ng/mL).

2. The Depression Proneness Scale

The DPS was the tool used to measure depression proneness, which is a measure of a participant's susceptibility
to experiencing depressed symptoms. The DPS is a self-administered nominal scale used to assess a person's
susceptibility to emotional destress and depression. Its components include pessimism, poor mood, and
susceptibility to depressive thoughts. Higher scores on the Likert scale, which is used in the questionnaire,
suggest a higher propensity for depression.

Procedure

ED questionnaires accompanied by assessment of serum vitamin D concentration was employed in data
collection. The survey was either completed online or participants were asked to complete the survey in person.
The questionnaires are self-report measures. Blood samples shall be collected from a certified laboratory within
one week after the completion of the questionnaire in other forms to compare the obtained vitamin D levels.

Data analysis

Pearson's correlation coefficient was used to evaluate the relationship between vitamin D levels and depression
proneness scores. The degree to which vitamin D levels predict DPS scores while controlling for the effects of
age, sex, and exercise was also assessed using regression analysis. A one-way ANOVA on DPS scores
comparing the three vitamin D groups (deficient, insufficient, and sufficient) is another method to look at this.

Ethical Considerations

All participants will provide informed consent before participation. They were told what the research is about,
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how it was conducted, what risks are involved, and that they may stop participating at any time they wish. This
will also make sure that all the health information about the participants was kept confidential and only the
research team will have access to it.

4. Results:
Table 1: DP Value of Final Selection Items

Item No DP Value Item No DP Value Item No DP Value Item No DP Value
1 0.42 9 0.29 17 0.4 25 0.3
2 0.35 10 0.41 18 0.47 26 0.54
3 0.5 11 0.37 19 0.34 27 0.33
4 0.28 12 0.44 20 0.38 28 0.53
5 0.39 13 0.49 21 0.36 29 0.27
6 0.46 14 0.26 22 0.43 30 0.56
7 0.31 15 0.45 23 0.51
8 0.52 16 0.32 24 0.48

This table seems to be a component of a survey or questionnaire that questioned respondents how frequently
they engage in particular behaviors or activities. Higher values indicate more frequent participation, and the
"DP" number most likely indicates how frequently these actions occur.

Table 2: Correlation (r Value) Between Item and Total Test Score

Item No r Value Item No r Value Item No r Value Item No r Value
1 0.62 9 0.52 17 0.61 25 0.54

2 0.55 10 0.64 18 0.68 26 0.76

3 0.71 11 0.58 19 0.56 27 0.51

4 0.48 12 0.69 20 0.59 28 0.73

5 0.6 13 0.72 21 0.57 29 0.47

6 0.67 14 0.45 22 0.66 30 0.78

7 0.5 15 0.65 23 0.74

8 0.75 16 0.53 24 0.7

This table displays the relationship between each item (behavior or activity) and the overall test result. The range
of the correlation coefficient (r value) is between -1 and 1. A positive number indicates a positive correlation
between the two, which means that as the item's frequency rises, so will the test's overall score. Conversely, a
negative value indicates a negative correlation, and the overall test score typically falls as the item's frequency
rises.

Table 3: Scoring System

1 2 3 4 5

This is the scoring scale that is being used for the survey. It appears to be a Likert scale, where participants rate
their responses on a scale of 1 to 5, with 1 being "Never" and 5 being "Always.".

Overall Interpretation

Without more context about the specific survey or questionnaire, it's difficult to draw definitive conclusions.
However, we can make some general observations:

Table 1 shows that there are some activities or behaviors (the items with the higher DP values) that the
participants tend to do more often.

Table 2 indicates that some activities or behaviors have a stronger correlation with the total test score than others.
And the higher r values are more related to the total.

Table 3 explains how the answers were rated, on a Likert scale.
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Possible Connection to Vitamin D and Depression

While the tables themselves don't explicitly mention vitamin D or depression, it's possible that the survey was
designed to investigate the relationship between these two factors. The activities or behaviors measured in the
survey might be related to lifestyle factors that could influence vitamin D levels or mental health.

Table 4: N, Pearson r, Life Satisfaction, Anxiety, Confidence

N =100 Pearson r Life Satisfaction Anxiety
0.6 -0.5
Level of Confidence 0.001 0.001

Life Satisfaction, Anxiety, and Confidence. Pearson r, the correlation coefficient, can vary between -1 and 1.
Here's what the values indicate:

Life Satisfaction:
That is, it implies that with increasing life satisfaction comes increasing confidence.
This suggests that as life satisfaction increases, anxiety tends to decrease.
Anxiety:
That implies that with more anxiety comes less confidence.
Table 5: N, Mean, Standard Deviation

100 68.4 8.5

This table provides basic descriptive statistics for the test scores:.

N = 100: The sample size is 100 participants.

Mean (Test Score) = 68.4: The average test score is 68.4.

SD (Test Score) = 8.5: The standard deviation of the test scores is 8.5.
Table 6: Raw Score and Z Score

1 60 -1 9 72 0.2 17 64 -0.6 25 80 1

2 65 -0.5 10 68 -0.2 18 69 -0.1 26 87 1.7
3 70 0 11 77 0.7 19 76 0.6 27 75 0.5
4 75 0.5 12 82 1.2 20 73 0.3 28 59 Al
5 80 1 13 66 -0.4 21 62 -0.8 29 83 13
6 85 15 14 74 0.4 22 88 18 30 91 21
7 55 -1.5 15 71 0.1 23 66 -0.4

8 90 2 16 78 0.8 24 70 0

30 items each with individual scores of each participant. The raw score is the actual score on the item, while the
Z score standardizes the score relative to the mean and standard deviation of the sample. Z scores allow for
comparison across different items or scales.

Table 7: Norms for interpretation of the Level of Depression Proneness

Sr. No Range of z - Scores Grade Level of Depression Proneness
Extremely  High  Depression

1 +2.01 and above A Proneness

2 +1.26 t0 2.00 B High Depression Proneness
Above  Average Depression

3 +0.51to 1.25 C Proneness

4 -0.50 to +0.50 D Average Depression Proneness
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Below Average  Depression
5 -1.25t0 -0.51 E Proneness

6 -2.00to -1.26 F Low Depression Proneness

Extremely  Low  Depression
7 -2.01 and Below G Proneness

This table probably allows for the raw or Z scores to be translated into what level of depression susceptibility
that is. Or maybe it has criterion scores or something, and it sorts people into low, medium, and high depression-
prone categories.

From these tables we can see that there is some sort of correlation between life satisfaction, anxiety, and
confidence. More susceptible to higher life satisfaction and lower anxiety and higher confidence. The raw test
scores yield individual data concerning the performance of each subject on the various items in the test, and the
norms allow for the interpretation of these scores in terms of each subject's level of depression proneness. Z-
scores can be translated into how prone a person is to depression with this table. Z-scores are standardized scores
that indicate how many standard deviations a particular score is from the mean.

Here's a breakdown of the table:

Sr. No. (Serial Number): This column simply numbers the rows for reference.

Range of Z-Scores: This column shows what Z-scores are associated with each level of depression proneness.
Grade: This column corresponds a letter grade to each Z-score range.

Level of Depression Proneness: This column describes the level of depression proneness associated with each
range of Z-scores.

Z-score on the depression assessment suggests the vulnerability towards depression of an individual. Hence in
the table Z-score contains corresponding "Level of Depression Proneness" which would indicate their likely
level of depression proneness.

Example:

If someone has a Z-score of 1.5, their score falls within the range of 0.51 to 1.25, which corresponds to the
"Above Average Depression Proneness” category.

5. Discussion

The current study focused on the vitamin D and depression proneness whereby it was expected that the lower
the Vitamin D levels, the higher the scores on the Depression Proneness Scale (DPS). The results do go a long
way in supporting the hypotheses and it is fascinating how Vitamin D does appear to be an influence on mental
well-being if not full-blown depressive disorders.

Proving Hypothesis 1: A Positive Association Between the Nutritional Status and Vitamin D and the Depression
Susceptibility.

First, regarding the first hypothesis, our data suggests that, indeed, those who are deficient or insufficient in
vitamin D should have a higher DPS than those, who are sufficient. This is consistent with other research, as
Anglin et al. (2013) and Armstrong et al. (2011) have found a substantial link between elevated depressive
symptoms and low vitamin D levels. We found that people with lower vitamin D levels had depression-prone
tendencies, demonstrating that vitamin D insufficiency is a substantial modifiable risk factor.

Proving Hypothesis 2: Inverse Relationship Between Vitamin D and Depression Susceptibility

Since vitamin D levels and DPS scores also showed a substantial negative correlation, this further supported the
second hypothesis. Higher vitamin D levels were also associated with decreased depressogenic quality,
suggesting that vitamin D helps shield people from depressogenic quality. This finding supports the hypothesis
of Milaneschi et al. (2014) that vitamin D's role as a precursor to serotonin may have implications for mood
regulation. The existing research on nutrient status and mental health is advanced by the inverse association we
also discovered, which supports the theory that mood problems could result from vitamin D insufficiency.

Proving Hypothesis 3: Vitamin D as a Predictor of Depression Proneness
According to the third hypothesis, it was found out that even after statistically accounting for age, gender
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physical activity, DPS scores could still be significantly predicted by the level of vitamin D. This result points
to the possibility that vitamin D is independently related to depressive symptoms and not influenced by other
demographic features. It also implies that the case of vitamin D deficiency could be a worthwhile intervention
to prevent depression in high-risk users. Even though in prior studies Jorde et al. (2015) actual depressed patients
with low vitamin D levels responded positively to supplementing and displayed lowered depressive symptoms.
Cohort studies are in consistent with our results and could raise possibility that vitamin D is independent risk
factor for depression.

6. Implications of Findings

The findings are relevant not only to mental health but cater to the realm of public health. It implies that taking
vitamin D supplements would be a sensible and reasonably priced preventative measure for patients who might
have a hereditary or other predisposition to experiencing depressive symptoms or otherwise suffering from a
mood disorder. Because it is likely that many people, especially young adults, live in metropolitan locations
with limited exposure to direct sunlight and suffer from vitamin D insufficiency, treating the deficit may improve
mental health in general. These findings should also encourage physicians to investigate for vitamin D deficiency
when a patient complains of depression symptoms.

7. Limitation and future directions

Although the findings support our theories, this study has limitations. More longitudinal research is necessary
since the cross-sectional nature of the study makes it impossible to definitively establish a causal relationship
between vitamin D levels and depression susceptibility. Additionally, self-report measures were used in the
study, which may introduce biases. Giving vitamin D supplements to those who are prone to depression could
be a more straightforward experimental design that researchers should use to see if the process produces more
definite causal pathways. Numerous facts about how nutrients affect brain function could be obtained by
combining vitamin D with other nutrients.

8. Conclusion

Therefore, the study offers adequate support for the conclusions that there is a relationship between vitamin D
levels and depression susceptibility in the way that all three of the research hypotheses predicted. When
considering possible primary and secondary treatments for depression, attention should be paid to vitamin D
deficiency since it seems to be linked to an increase in depressed symptoms. These findings provide some
physiological background for the idea of mood regulation and imply that vitamin D can be a viable target for
enhancing mental health.
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