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Summary
The premenstrual syndrome (PMS) is a set of physical, psychological, and behavioral
symptoms affecting women in the luteal phase of the menstrual cycle. While pharmacological
treatments exist, dietary interventions offer a promising, non-invasive approach. The narrative
review examines the role of diet in PMS management, focusing on key nutrients and dietary
patterns. A literature search was conducted in PubMed, ScienceDirect, and Google Scholar for
studies published between 2018 and 2024 on dietary influences on PMS. Evidence suggests
that calcium, magnesium, vitamin D, B vitamins, and omega-3 fatty acids can alleviate PMS

symptoms. Calcium and vitamin D help regulate hormones and neurotransmitters, while
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magnesium has anti-inflammatory and muscle-relaxing effects. Vitamin B6 supports serotonin
metabolism, reducing mood disturbances, and omega-3 fatty acids help lower inflammation and
emotional stress. Mediterranean diet, rich in anti-inflammatory components, is associated with
reduced PMS severity. Dietary modifications may be an effective and accessible strategy for
PMS symptom relief. Further studies are needed to determine optimal dietary
recommendations.

Keywords: premenstrual syndrome, dietary patterns, supplements, nutrients, prevention

Introduction

Premenstrual syndrome (PMS) is a collection of mental, physical and behavioral
symptoms observed in the second half of the menstrual cycle in woman. The symptoms may
manifest as early as two weeks before the onset of the new menstrual cycle, though they
typically emerge seven days before menstruation and do not occur during the follicular phase.
The severity of ailments typically increases a few days before the onset of menstruation,
reaching its peak in the two days preceding the event. The intensity and duration of the
symptoms may vary, but they tend to recur in a consistent manner in a particular woman. For a
considerable group of women, the symptoms impede daily functioning and impair quality of
life. PMS affects around 48% of women, and prevalence varies widely from region to region,
from 33% in China, 65% in Egypt, 79% in Japan and as high as 91% in Tirkiye [1]. The
syndrome affects about 76% of women in Poland [2].

Diagnostic criteria for PMS have been developed by the American College of
Obstetricians and Gynecologists (ACOG). PMS is also included in the International
Classification of Diseases (ICD-10). The syndrome is diagnosed when: 1) the symptoms occur

5 days before the start of menstruation and subside 4 days after; 2) they do not occur during the
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follicular phase; 3) they interfere with daily activities of a woman; 4) the symptoms manifest
in most menstrual cycles; 5) they are not an exacerbation of an existing psychiatric malady or
any other [3]. Mental and physical symptoms characteristic of PMS include breast soreness,
headaches, nausea, back pain, lower abdominal cramps, bloating, water retention, increased
appetite, cravings for certain foods, trouble concentrating, drowsiness, fluctuations in libido,
irritability, emotional tension and lowered mood [4]. During the diagnosis of PMS, other
ilinesses should be considered, such as depression, anxiety, thyroid disease, endometriosis and
autoimmune diseases, as they can present with similar symptoms.

The causes of PMS are complex and still not fully understood. It is not yet clear what is
the main factor of the development and severity of PMS symptoms. It is believed that the
disturbance of balance in an organism is caused by changes in the levels of hormones such as
estrogen and progesterone that occur during ovulation and the transformation of the ovarian
follicle into corpus luteum. Estrogens can cause oedema and affect blood pressure.
Progesterone, on the other hand, can affect insulin sensitivity, increases diuresis, which reduces
the risk of water retention in the body, and influences body temperature and the secretion of
cervical mucus [5,6]. Other theory emphasizes the role of inflammatory markers such as INF-
gamma, IL-2, IL-6, IL-10 in the pathogenesis of PMS. Those factors were found to be increased
in affected women [7,8]. The prevalence of PMS may also be connected to a genetic
predisposition and the effect of estrogen and progesterone on the activity of neurotransmitters
in the central nervous system (serotonin and gamma-aminobutyric acid) [9].

A much more severe form of PMS is a premenstrual dysphoric disorder (PMDD)
characterized by particularly troublesome psychiatric symptoms such as compulsive-obsessive
disturbances, severe mood disorders, anxiety and even personality distortions, which
significantly disrupt daily functioning [10]. It is estimated that PMDD affects up to 8% of

women. The diagnosis is based on the American Psychiatric Association (APA) criteria
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included in the DSM-5 classification. Treatment involves the use of selective serotonin reuptake
inhibitors (SSRIs), such as escitalopram and fluoxetine, or serotonin-norepinephrine reuptake
inhibitors (SNRISs), such as venlafaxine. The beneficial effect of SRIs begins rapidly in PMDD,
even after 1 or 2 days. It enables the drugs to be administered only in the luteal phase and
minimize the side effects such as sexual dysfunction, flatulence, light headedness and nausea.
As an alternative, hormonal therapy or the gonadotropin-releasing hormone (GnRH) analogue
may be used. Psychological and therapeutic help, including cognitive behavioral therapy (CBT)
and relaxation therapy, may prove to be beneficial [11-13].

Before starting pharmacological treatment, it is recommended to make lifestyle
modifications, especially regarding diet and physical activity. Current guidelines by the ACOG
emphasize the role of dietary modification in PMS management, recommending adequate
intake of calcium, magnesium, vitamin D, and B vitamins to alleviate symptoms. Furthermore,
lifestyle changes, such as regular physical activity and stress management, are suggested as
first-line interventions before pharmacological treatment is considered [14]. A number of
dietary factors have been identified as significant in affecting the severity of PMS symptoms

[15].

Aim of the work

The aim of the narrative review is to examine the potential impact of specific dietary
components on PMS symptoms. The study focuses on summarizing current evidence regarding
the role of key nutrients, dietary patterns, and supplementation in PMS management, based on

recent scientific literature.
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Methods

A literature search was conducted to examine the relationship between dietary factors
and PMS. The search was performed in PubMed, ScienceDirect, and Google Scholar, covering
the period from 2018 to 2024. A few older articles were included due to their key relevance to
the topic. The following keywords were used: premenstrual syndrome, prevention, dietary
patterns, nutrients, supplements. The selection of studies was based on their relevance to the
topic and publication date, with a primary focus on 2018-2024. The review follows a narrative

approach rather than a systematic review; therefore, PRISMA guidelines were not applied.

Literature review results

A number of studies have suggested that certain dietary components, such as calcium,
iron, zinc, magnesium, B vitamins, vitamin D and some supplements, may have a beneficial

effect on reducing PMS symptoms.

Minerals and PMS

Calcium

The macroelement mineral has important functions in the body, particularly in building
and maintaining strong bones and teeth. It is also involved in nerve conduction and muscle
contraction. The complex mechanism of the effect of calcium on PMS may be related to its role
in regulating neurotransmitters involved in mood regulation and modulating the sensitivity of

cells to hormones such as estrogen and progesterone. In addition, low calcium levels may lead
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to increased release of the hormone aldosterone, which causes fluid retention [16,17]. Good
dietary sources of calcium include milk and dairy products, and fish eaten with bones. Among
plants, the richest sources of calcium are nuts, seeds, some pulses, vegetables of the brassica
family, and certain grains [18].

In a systematic review of 14 studies (8 interventional and 6 observational), lower serum
calcium levels were observed in subjects with PMS, highlighting the potential benefits of
calcium supplementation in reducing PMS symptoms. The review identified that calcium
supplementation significantly improved the incidence of PMS and its related symptoms in the
reviewed studies. However, the necessity for further dose-response clinical trials with larger
sample sizes and improved methodological designs is also emphasized to establish a more
definitive link between calcium intake and relief from PMS symptoms [19]. Moreover, the
newest ACOG’s guidelines highlighted the significance of calcium supplementation. They
recommend taking 1,200 milligrams of calcium per day in order to reduce both the physical

and mood symptoms of PMS [14].

Iron

Iron deficiency can intensify some of the symptoms of PMS, such as fatigue, weakness
and irritability, because of its role in red blood cell production and oxygen transport. An
adequate intake of iron-rich foods or supplements can help reduce the conditions. The study by
Zeitoun et al. [20] focused on assessing the impact of predictors of iron overload and low iron
levels on premenstrual symptoms. They found that participants with an increased risk of iron
overload were less likely to experience premenstrual symptoms such as confusion, headache

and nausea than those with a typical one [20].
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Zinc

The microelement is present in the body in small quantities, yet its impact on health is
vital. It influences the activity of many enzymes, is involved in the metabolism of proteins, fats
and carbohydrates, and is essential for growth processes, cell division and the regulation of
gene expression. Zinc is also important for the optimal functioning of the endocrine system and
reproductive processes [6,21]. Dietary sources of zinc include meat, seafood, whole grain
cereals, tofu, tempeh, pulses, nuts, pumpkin seeds and dairy products [18]. Anti-inflammatory
and antioxidant effects of zinc, as well as its involvement in regulating hormone secretion, may
be beneficial in relieving PMS symptoms. A sufficient intake of zinc, either through diet or
supplements, can support hormonal balance. Jafari et al. showed that supplementation with 30
mg of zinc gluconate for 12 weeks was associated with a reduction in both physical and

psychological symptoms of PMS while increasing total antioxidant capacity [22].

Magnesium

Magnesium is another component to consider in the context of PMS. The macroelement
mineral is one of the main intracellular cations necessary for normal nerve conduction, muscle
contraction, blood pressure regulation and proper thermoregulation. It acts as an activator of
over 300 enzymes and is involved in protein synthesis, carbohydrate metabolism and ATP
synthesis [21]. Dietary sources of magnesium include buckwheat groats, pumpkin seeds, nuts,
whole grain cereals and cocoa [18]. In several studies, increasing magnesium intake has been
shown to help with PMS symptoms. Women who did not have sufficient magnesium intake
experienced more severe PMS symptoms, as compared to those who maintained the correct

amounts. The results were most relevant to symptoms such as anxiety, difficulty concentrating,
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sweet cravings, weight gain, breast pain and headaches [23,24]. However, the results of studies
on the relationship between serum magnesium levels and premenstrual syndrome are not
conclusive. A 2019 systematic review of the literature and meta-analysis of observational
studies found no significant association between serum magnesium levels and the premenstrual
syndrome. However, a subgroup analysis showed that outside the United States, lower serum
magnesium levels were observed in women with PMS during the luteal phase, suggesting a

possible association in the group [25].

Vitamins and PMS

B group vitamins

Pyridoxine (vitamin B6) plays an important role in the reduction of PMS symptoms, as
well as in the absorption of magnesium. It is also involved in many enzymatic reactions in the
body, including serotonin metabolism. B vitamins are found in legumes, meat, dairy products,
vegetables and fruits [18]. A study by Fathizadeh et al. [26] investigated the potential effect of
a combination of magnesium and vitamin B6 supplementation on PMS symptoms. The results
showed a reduction in symptoms in all study groups, including the placebo control group. It
should be noted, that the decrease was the greatest in the group receiving magnesium and
vitamin B6 and the smallest in the placebo group [26]. Similar results were obtained by McCabe
et al., in a study in which a combination of magnesium supplementation and vitamin B6 was
effective in reducing premenstrual stress, and vitamin B6 alone reduced anxiety in older women
[27].

Other B group vitamins that have been studied for reducing PMS symptoms include

thiamine (B1), riboflavin (B2), niacin (B3), folic acid (B9) and cobalamin (B12). The vitamins
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are essential for the synthesis of neurotransmitters that may be involved in the pathophysiology
of PMS. Studies on supplementation of the above-mentioned vitamins have not shown its
association with a lower risk of PMS diagnosis or severity of PMS symptoms. However, a lower
risk of PMS was observed in women with a high dietary intake of thiamine and riboflavin [28].
In the Nurses’ Health study Il (NHS I1), which lasted over 10 years, women who consumed
more thiamine and riboflavin for more than two years had a 25-35% reduced occurrence of the
syndrome. On average, the women consumed 1.9 mg of vitamin B1 and 2.5 mg of vitamin B2
per day. In comparison, the recommended daily intake for adult women of vitamin B1 and B2
is 1.1 mg [29]. Interestingly, when the vitamins were taken as supplements, no similar effects
were seen. There was also a higher risk of PMS in the group, which may be related to the greater
bioavailability of vitamins from standard foods [6]. Rich dietary sources of vitamin B1 include
cereal products, innards, fish, cereal groats, pulses, while B2 includes meat, beans, milk and

dairy products [18].

Vitamin D

The optimal absorption and use of calcium in the body requires cooperation of vitamin
D. In addition to its effects on calcium metabolism, vitamin D also has systemic effects. It
affects the expression of more than 200 genes and regulates calcium-phosphate metabolism
and, as a result, bone mineralization. It is also involved in the function of the muscular, immune,
nervous and endocrine systems [21]. Vitamin D is also known for its antioxidant and anti-
inflammatory role [30]. The impact of vitamin D on women's reproductive health is likely due
to its role in regulating calcium homeostasis, cyclic fluctuations in sex hormone concentrations
and neurotransmitter function [31,32]. Vitamin D affects PMS symptoms by regulating levels

of calcium, neurotransmitters and sexual steroids in the body. Low vitamin D levels during the
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menstrual cycle can exacerbate PMS symptoms, whereas maintaining adequate levels can help
alleviate them. Additionally, vitamin D plays a role in cell growth and differentiation, which
can affect severity of the PMS symptoms [17].

Heidari et al. [33] conducted a study analyzing vitamin D supplementation by women
with the vitamin D insufficiency affected with PMS symptoms. After following the women for
four months, the study showed a significant improvement in managing the symptoms [33].

Interesting results on the aspect were presented by the study by Bertone-Johnson et al.
[34]. The authors, who analyzed the prevalence of PMS symptoms in premenopausal women,
showed that those with the highest vitamin D intake had a 41% lower risk of premenstrual
syndrome than those with the lowest intake. Likewise, women consuming the most calcium had
a 30% lower risk of PMS than those consuming the least. In addition, drinking skimmed or low-
fat milk was also associated with a lower risk of PMS. The authors suggest that, because of the
beneficial effects of calcium and vitamin D in preventing osteoporosis and some cancers, it is
reasonable to recommend supplementation of the nutrients even in younger women [34]. In a
study by Tartagni et al. [35] of women with symptoms of severe premenstrual syndrome and
low vitamin D levels, vitamin D supplementation was first given at a dose of 200000 IU and
then 25000 1U every 2 weeks for 4 months. Results showed that vitamin D levels normalized
within the first month of treatment and remained stable throughout the study, leading to a
significant reduction in anxiety, irritability and other symptoms of mood disorders [35].
Another study, by Karimi et al, found that supplementation with vitamin D and calcium, along
with cognitive behavioral therapy, led to a significant reduction in PMS symptoms [36].

Another study investigating the effect of vitamin D supplementation on painful
menstruation and premenstrual syndrome showed that taking 50000 1U of cholecalciferol every
week for nine weeks significantly reduced the incidence of conditions such as back pain and

the tendency to cry [37]. Although there is no certainty that vitamin D and calcium prevent the
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development of PMS, supplementation with the nutrients is widely recommended as an

inexpensive and safe approach to reducing the troublesome symptoms of the syndrome [17].

Supplements and PMS

Supplements recommended for alleviating PMS symptoms are mainly anti-
inflammatory ones. Their aim is to reduce physical symptoms, which may in turn result in a
reduction in psychological and behavioral ones. They include omega-3 fatty acids, particularly
the eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), which are recognized for
their beneficial effects on the cardiovascular system, the brain and in reducing inflammation.
One study found that the intake of 1 g of fish oil containing the mentioned acids per day was
associated with improvements in both mental and physical symptoms in women with PMS [38].
According to the 2022 research review, the longer the duration of supplementation, the greater
the chance of beneficial effects [39]. To provide adequate amounts of the acids in the diet, it is
recommended to eat at least two portions of fish per week, including one oily portion (for
example salmon). If this is not achievable, daily supplementation is an option worth
considering. Other substances with a potentially beneficial effect on reducing PSM symptoms
are phosphatidylserine and phosphatidic acid. A randomized controlled trial by Schmidt et al.
found a significant reduction in physical symptoms in the group taking the supplements, as
compared with a placebo control group. Nevertheless, the evidence for the effectiveness of

dietary supplements for PMS is often inconclusive and requires further research [24].
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Dietary patterns, physical activity and PMS

Analysis of the relationship between the incidence of PMS and dietary patterns showed
that western diet, characterized by an excess consumption of monosaccharides, saturated fats,
fast food, red meat and industrially produced processed food was associated with a 49% higher
occurrence of PMS. In contrast, diet based on healthy, unprocessed products, rich in vegetables,
fruits and nuts was linked with a 70% lower incidence [40]. The study by Hashim et al. showed
that consumption of high-calorie products rich in sugar, monosaccharides and salt correlated
with a three times higher incidence of physical symptoms, whereas eating fruits led to a 65%
lower risk of psychological and behavioral symptoms [41]. Latif et al. conducted a study
showing the association of junk food consumption and premenstrual symptoms. They proved
that diet full of refined grains, sweet snacks and carbonated beverages may be responsible for
menstrual abnormalities [42].

Similar conclusions were reached in a study by Thakur et al., carried out among 330
women, where more frequent consumption of monosaccharides and fat correlated with a higher
incidence of PMS [43].

When it comes to spices and herbs, cur cumin is believed to provide anti-inflammatory
effects. Safari et al. highlights garlic as the possible nonconventional therapy in prevention and
relieving severity of premenstrual symptoms [44].

Studies have shown that women with PMS are likely to consume more non-milk
extrinsic sugars (NMES), such as sucrose, fructose and glucose, found in sweets and processed
foods, during the premenstrual period, which correlates with increased intensity of symptoms
[45]. Intake of carbohydrates that increase the production of serotonin can improve mood and
alleviate the brain's potential lack of this neurotransmitter, acting as a self-regulating

mechanism.
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There is no single, ideal diet that will reduce PMS symptoms, but it seems that the
optimal solution for women suffering from the syndrome is to follow a healthy, diverse and
balanced diet. Research confirms that a high-quality diet rich in fruit, vegetables, whole grains,
fish, nuts and olive oil is significantly associated with lower symptom intensity [42,46].

It should also be noted that physical activity, known for its general health benefits, may
have a positive effect on reducing PMS symptoms [47,48]. It is proved that body movement
has a great impact on regulating hormones and anti-inflammatory substances levels that is
believed to be responsible for PMS symptoms. Physical exercises can elevate endorphins,
stabilize progesterone and estrogen balance and increase body’s own anti-inflammatory agents.
Many studies have been conducted in order to prove whether aerobic or anaerobic exercises are
more likely to relieve PMS symptoms. A study by Kawabe et al. suggested that women with
high levels of physical activity experienced milder PMS symptoms [48]. Ravichandran et al.
showed that 30 min of aerobic exercise, such as walking, swimming or running, performed 3
to 5 times a week could be effective in reducing both physical and psychological symptoms

[49]. However, due to the limited variability, further studies should be considered.

Conclusions

PMS is a common condition that affects many women around the world, with varying
intensity of symptoms. Diet plays a key role in mitigating PMS symptoms by modulating the
secretion of hormones and neurotransmitters. Research confirms that a healthy diet, rich in fruit,
vegetables, fish and nuts, can reduce the risk and severity of PMS. In addition, an adequate
consumption of minerals and vitamins, such as zinc, calcium, magnesium and vitamin D, can
significantly reduce PMS symptoms. Implementation of dietary changes is an effective and safe

therapeutic approach to support the treatment of PMS before potential pharmacotherapy.
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