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ABSTRACT :

Anxiety disorders are prevalent in women, who are / \
nearly twice as likely to be diagnosed compared to men. This NS
review examines the role of nutritional deficiencies in the
development and exacerbation of anxiety in women, focusing on ‘ y = \‘
key nutrients like vitamin D, B vitamins, magnesium, omega-3
fatty acids, iron, and zinc. These nutrients are essential for brain ) AR
health, neurotransmitter synthesis, and stress regulation. : ) \ '
Deficiencies in these nutrients, exacerbated by hormonal _— \
fluctuations and socioeconomic factors, contribute to higher K Ww | : /
anxiety risk. The paper highlights how poor nutritional status
during key life stages, including menstruation, pregnancy, and menopause, increases anxiety susceptibility
in women. Socioeconomic factors like limited access to nutrient-dense foods also contribute to anxiety
disorders. Addressing these deficiencies through dietary interventions or supplementation may reduce
anxiety symptoms in women. Future research is needed to further explore the relationship between
nutrition and anxiety and assess the efficacy of targeted interventions.
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INTRODUCTION

Anxiety disorders represent a significant public health concern, particularly among women,
who are nearly twice as likely to be diagnosed with anxiety compared to men (Bandelow & Michaelis,
2015). While numerous psychological and physiological factors have been investigated, nutrition has
only recently garnered attention as a potential contributor to mental health disorders, particularly
anxiety (Forsyth et al., 2012). Nutritional deficiencies have been linked to impaired cognitive function,
mood disturbances, and exacerbation of mental health issues (Gomez-Pinilla, 2008). This review
synthesizes the current body of evidence on the role of specific nutrients in anxiety disorders, with a
particular focus on women.

Epidemiology of Anxiety Disorders in Women

Anxiety disorders, including generalized anxiety disorder (GAD), panic disorder, social anxiety
disorder, and specific phobias, are more common in women than in men (McLean et al, 2011).
According to global estimates, anxiety disorders affect approximately 264 million people, with a higher
prevalence in women than in men by a factor of 1.5 to 2 (Bandelow & Michaelis, 2015). This gender
disparity is thought to be influenced by hormonal differences, such as fluctuations in estrogen and
progesterone levels, as well as social and environmental stressors (R. Verma et al, 2011). Several
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factors contribute to the higher incidence of anxiety in women, including differences in coping
mechanisms, a greater likelihood of experiencing trauma, and a tendency to internalize emotions.
Nutritional status may further modulate the risk of anxiety, as deficiencies in certain nutrients can
affect brain function and stress regulation (Altemus et al., 2014).

Nutritional Deficiencies: A Mechanism for Anxiety Development

Nutritional deficiencies have been increasingly recognized as contributing to mental health
disorders, including anxiety. Nutrients are critical in neurotransmitter synthesis, neuronal membrane
integrity, and overall brain health (Bourre, 2006). Below, we discuss key nutrients whose deficiencies
are implicated in anxiety disorders, focusing on women'’s unique physiological needs and conditions.

Vitamin D Deficiency

Vitamin D is a fat-soluble vitamin that plays an essential role in bone health, immune function,
and brain development. Research has established a link between vitamin D deficiency and various
psychiatric disorders, including depression and anxiety. Vitamin D receptors are widely distributed in
brain areas involved in emotion regulation, such as the prefrontal cortex and hippocampus (Kennel et
al,, 2010). Vitamin D modulates the synthesis of neurotransmitters, including serotonin and dopamine,
which are critical in regulating mood and anxiety (Patrick & Ames, 2015). Low levels of vitamin D have
been associated with increased inflammation, which may exacerbate anxiety symptoms through
inflammatory pathways that affect brain function (Grudet et al., 2014). Women, particularly those with
limited sun exposure or living in higher latitudes, are at greater risk of vitamin D deficiency. In a study
involving postmenopausal women, low serum vitamin D levels were significantly associated with
higher anxiety scores. Moreover, vitamin D supplementation has been shown to reduce anxiety
symptoms in some clinical trials, though more research is needed to determine optimal dosing and
long-term effects (Penckofer et al., 2010).

B Vitamins (B6, B12, Folate)

B vitamins, including vitamin B6 (pyridoxine), vitamin B12 (cobalamin), and folate (vitamin
B9), play crucial roles in brain function and mental health (Herbison et al., 2012). These vitamins are
involved in synthesizing neurotransmitters, including serotonin, dopamine, and gamma-aminobutyric
acid (GABA), all of which regulate mood and anxiety. Vitamin B6 is essential for the conversion of the
amino acid tryptophan into serotonin, a neurotransmitter known for its mood-stabilizing effects.
Vitamin B12 and folate are involved in one-carbon metabolism, which is critical for the production of
methionine, a precursor to S-adenosylmethionine (SAMe), a compound important for mood regulation
and cognitive function. Deficiency in B vitamins can lead to elevated homocysteine levels, a marker of
inflammation that has been associated with mood disorders, including anxiety (Chocano-Bedoya et al.,
2011). Research has shown that low levels of B vitamins, especially B12 and folate, are associated with
increased anxiety symptoms. In a large population-based study, women with low folate levels were
more likely to experience anxiety disorders. Supplementation with B vitamins, particularly in deficient
individuals, has shown promise in reducing anxiety symptoms, though more randomized controlled
trials are needed to confirm these findings (Lewis et al., 2013).

Magnesium Deficiency

Magnesium is an essential mineral that plays a pivotal role in numerous physiological processes,
including muscle function, nerve transmission, and stress response (Bhutto et al., 2005; Long & Romani,
2014). Magnesium acts as a natural "calmative,” helping to regulate the hypothalamic-pituitary-adrenal
(HPA) axis, which controls the body’s stress response. Magnesium deficiency can lead to dysregulation
of the HPA axis, resulting in increased cortisol production, which can contribute to anxiety (Sartori et
al,, 2012). Additionally, magnesium is involved in the regulation of NMDA receptors, which play a role in
excitatory neurotransmission. Low magnesium levels may lead to hyperactivity of these receptors,
contributing to heightened anxiety and stress sensitivity (Pochwat et al.,, 2014). Studies have shown a
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correlation between low magnesium levels and increased anxiety symptoms, particularly in women
(McCabe & Colbeck, 2015). In a randomized controlled trial, magnesium supplementation significantly
reduced anxiety symptoms in women suffering from premenstrual syndrome (PMS). Given that
magnesium is often depleted during times of stress, ensuring adequate magnesium intake may be
particularly important for women prone to anxiety (Facchinetti et al., 1991).

Omega-3 Fatty Acids Deficiency

Omega-3 fatty acids, particularly eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA),
are critical for maintaining brain health. These essential fats are involved in the structure and function
of neuronal membranes and have anti-inflammatory properties (Swanson et al.,, 2012). Omega-3 fatty
acids influence serotonin and dopamine signaling, which are crucial for mood regulation. They also
reduce inflammation and oxidative stress, which have been linked to the development of anxiety and
depression (Grosso et al, 2014). DHA, in particular, is vital for brain development and function, and
deficiencies in omega-3s may impair cognitive function and emotional regulation (Huang, 2010).
Several studies have demonstrated an association between low omega-3 levels and increased anxiety
(Su et al,, 2015). In a study of pregnant women, those with higher omega-3 intake had lower levels of
anxiety, suggesting a protective effect of these fatty acids (Golding et al, 2009). Omega-3
supplementation has also been shown to reduce symptoms of anxiety in both clinical and non-clinical
populations (Martins, 2009). Given that women are more likely to suffer from anxiety and often have
lower omega-3 levels due to dietary patterns, ensuring adequate intake of these fatty acids is crucial.

Iron Deficiency

Iron deficiency, particularly iron deficiency anemia, is one of the most common nutritional
deficiencies worldwide, particularly among women of reproductive age (Coad & Pedley, 2014). Iron is
essential for oxygen transport and energy metabolism, but it also plays a critical role in brain function,
particularly in neurotransmitter synthesis. Iron is a cofactor in the production of serotonin, dopamine,
and GABA, all of which regulate mood and anxiety (MOOS & MORGAN, 2004; Ward et al,, 2014). Low
iron levels can lead to fatigue, cognitive impairment, and mood disturbances, contributing to the
development or exacerbation of anxiety disorders (Cuellar et al.,, 2011). Women, especially those with
heavy menstrual bleeding, are at a higher risk of iron deficiency. Research has shown that iron
deficiency is associated with an increased risk of anxiety and depression (KADIR et al,, 2010). In a study
of adolescent girls, those with iron-deficiency anemia had significantly higher rates of anxiety compared
to their non-anemic counterparts. Iron supplementation has been shown to improve mood and reduce
anxiety symptoms in individuals with iron deficiency (Vaucher et al,, 2012).

Zinc Deficiency

Zinc is an essential trace mineral involved in numerous enzymatic reactions and plays a role in
immune function, protein synthesis, and DNA repair (Stefanidou et al., 2006). Zinc is also involved in
the regulation of neurotransmitter activity, particularly GABA, which has a calming effect on the
brain(Joshi et al, 2012). Zinc deficiency has been shown to disrupt the balance of excitatory and
inhibitory neurotransmitters, leading to increased anxiety (Gower-Winter & Levenson, 2012). Zinc also
has antioxidant properties and can reduce oxidative stress in the brain, which is implicated in the
development of anxiety disorders (Prakash et al,, 2015). Studies have demonstrated a link between low
zinc levels and increased anxiety, particularly in women. In a study of pregnant women, zinc deficiency
was associated with higher levels of anxiety and depression (DiGirolamo & Ramirez-Zea, 2009). Zinc
supplementation has been shown to reduce anxiety symptoms in clinical trials, particularly when used
in combination with antidepressants or anxiolytics (Nowak, 2015).

The Role of Hormones in Nutritional Deficiencies and Anxiety in Women
Women experience unique hormonal fluctuations throughout their lives, including during
menstruation, pregnancy, and menopause, which can impact both nutritional status and mental health
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(Steiner, 2003). For instance, during pregnancy and lactation, women have increased nutritional needs,
and deficiencies in key nutrients during these periods may contribute to the onset of anxiety (Moya et
al,, 2014). Additionally, hormonal changes during the menstrual cycle can influence mood and anxiety
levels, and these changes may be exacerbated by poor nutrition (Pinkerton et al., 2010; Reed et al.,
2008).

Premenstrual Syndrome (PMS) and Premenstrual Dysphoric Disorder (PMDD)

PMS and PMDD are conditions characterized by mood disturbances, including anxiety, in the
luteal phase of the menstrual cycle (Landén & Eriksson, 2003; Perez-Lopez et al, 2009). Nutritional
deficiencies, particularly in magnesium, vitamin B6, and calcium, have been implicated in the
development of PMS and PMDD (Cioni & Ferraroni, 2014; R. K. Verma et al., 2014). Addressing these
deficiencies through dietary changes or supplementation may help alleviate anxiety symptoms
associated with these conditions (De Souza et al., 2000).

Postpartum Anxiety

The postpartum period is marked by significant hormonal changes and increased nutritional
demands, particularly for iron, omega-3 fatty acids, and B vitamins (Leung et al,, 2013; Morse, 2012).
Nutritional deficiencies during this time can contribute to the development of postpartum anxiety.
Ensuring adequate nutrient intake through diet or supplementation may help reduce the risk of anxiety
in new mothers (Miller et al., 2013).

Menopause

Menopause is associated with a decline in estrogen levels, which can affect mood and anxiety
(Pearlstein et al.,, 1997; SOARES et al., 2004). Nutritional deficiencies, particularly in calcium, vitamin D,
and magnesium, may exacerbate anxiety symptoms during this transition (De Souza et al., 2000; Shifren
& Gass, 2014). Ensuring adequate nutrient intake is important for maintaining both physical and mental
health during menopause.

Dietary Patterns, Socioeconomic Factors, and Anxiety

Dietary patterns play a crucial role in determining nutritional status, and certain dietary habits
may increase the risk of nutritional deficiencies (Jacobs & Steffen, 2003). Women, particularly those
from lower socioeconomic backgrounds, may be more vulnerable to poor dietary intake due to limited
access to nutrient-rich foods (Lawrence & Barker, 2009). Diets high in processed foods, refined sugars,
and unhealthy fats have been associated with an increased risk of anxiety, while diets rich in fruits,
vegetables, whole grains, and healthy fats are associated with a lower risk (Jacka et al., 2010; Khosravi
et al,, 2015). Women from lower socioeconomic backgrounds may face barriers to accessing nutrient-
dense foods, leading to a higher risk of nutritional deficiencies and, consequently, anxiety. Food
insecurity, limited access to healthcare, and chronic stress related to financial instability can all
contribute to poor nutritional status and increased mental health issues (Gundersen & Ziliak, 2015;
Ivers & Cullen, 2011). Addressing these socioeconomic determinants of health is critical for reducing
anxiety rates in vulnerable populations.

CONCLUSION

Nutritional deficiencies play a significant role in the development and exacerbation of anxiety
disorders in women. Key nutrients, including vitamin D, B vitamins, magnesium, omega-3 fatty acids,
iron, and zinc, are critical for brain health and mood regulation. Hormonal fluctuations, dietary
patterns, and socioeconomic factors further influence the relationship between nutrition and anxiety.
Addressing nutritional deficiencies through dietary interventions or supplementation may offer a
promising avenue for preventing and treating anxiety disorders in women. Future research should
continue to explore the mechanisms by which specific nutrients influence mental health and investigate
the efficacy of targeted nutritional interventions for anxiety management.
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