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Effects of Flaxseed Supplementation on Menopause Symptoms: A Review
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ABSTRACT

	Menopause is a natural process unrelated to any illness, occurring in women approximately at the age of fifty. It is characterized by hormonal alterations and the permanent cessation of menstruation, identified after women have had at least twelve consecutive months of amenorrhea. Women undergoing menopause may encounter a range of symptoms resulting from hormone abnormalities. Hormone therapy is a commonly used treatment to mitigate menopausal symptoms. Nonetheless, there are apprehensions about an elevated risk of breast cancer. This apprehension has prompted several women to discontinue hormone treatment, resulting in a notable decrease in its use. Consequently, an alternate treatment, such as flaxseed, is necessary for alleviating menopausal symptoms. Flaxseed has shown many impacts on the reproductive system, including the mitigation of menopausal symptoms without elevating the risk of breast cancer. This review aims to analyze the impact of flaxseed supplementation on menopausal symptoms.
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1. INTRODUCTION

Menopause is a naturally occurring process that is not associated with any illness. It is characterized by hormonal alterations and permanent cessation of menstruation. It generally manifests in women aged 45 to 52 and is identified after they have had a minimum of twelve continuous months of amenorrhea [1]. Women undergoing menopause may encounter several symptoms, such as nocturnal perspiration, anxiety, hot flashes, vaginal atrophy, restlessness, and diminished libido. Hormone therapy is a commonly used treatment to mitigate menopausal symptoms. Nonetheless, the first results of the Women’s Health Initiative research indicated a heightened risk of breast cancer. This apprehension prompted some women to discontinue hormone treatment, resulting in a notable decrease in its use. Consequently, an alternative medication, such as flaxseed, is necessary for the management of menopausal symptoms [2].
Flaxseed, scientifically referred to as Linum usitassimum, is among the most flexible and extensively used dietary sources. It has two types, brown and yellow (or golden), both exhibiting comparable nutritional attributes, except for solin (yellow flaxseed), which has a distinct oil composition and contains less ω-3 fatty acids. The abundant nutritional profile of flaxseed makes it a potential functional food. The nutritional composition comprises roughly 39% fat, 18% protein, and 30% fiber [3]. Moreover, flaxseed is an abundant source of phenolic compounds, with its diphenolic compounds exhibiting a structure akin to natural estrogens. The outer layers of flaxseed include a particular lignin, secoisolariciresinol diglucoside (SDG), which is the predominant lignin in flaxseed, accompanied by lesser quantities of pinoresinol and matairesinol (MAT). Lignan is a significant category of phytoestrogen found in several plants, such as coffee, tea, cereals, vegetables, and legumes. Flaxseed has 100 to 800 times more lignans than other dietary sources, making it the most abundant plant source of lignans [4]. 
Hot flashes are one of the most common and persistent symptoms experienced by women during menopause. Studies have shown that approximately 75% of women experience hot flashes during the perimenopausal period, with prevalence varying depending on factors such as ethnicity and lifestyle. These symptoms may persist for years, with up to 50% of women continuing to experience them for up to five years post-menopause, and some studies suggest that hot flashes can last for a decade or more in certain individuals [5–7]. Every 100 grams of flaxseed extract has 2,653 mg of SDG. SDG is metabolized by intestinal bacteria into its active biological forms (i.e., enterodiol and enterolactone). These chemicals function as less potent estrogens compared to estradiol [8]. Flaxseed may be used in several ways. Numerous studies have shown its efficacy in mitigating menopausal hot flashes. Elevated phytoestrogen concentrations in flaxseed augment estrogen levels, consequently correcting hormonal imbalances and reducing the occurrence of additional vasomotor symptoms [9]. Lignans in flaxseed have antioxidant characteristics, which may significantly contribute to anti-cancer action [8].
Flaxseed is often offered in three forms for human consumption: flaxseed oil, ground flaxseed, and whole flaxseed. Flaxseed oil is used for culinary applications because of its nutritional properties. Whole flaxseed has a significant concentration of alpha-linolenic acid (ALA) that can endure temperatures up to 350°C without degrading its oxidative characteristics. The kind of flaxseed influences its susceptibility to oxidation, with flaxseed oil exhibiting the highest sensitivity. Dietary flaxseed oil has several advantages, including the reduction of blood cholesterol, triglycerides, and low-density lipoproteins. It elevates the amounts of alpha-linoleic acid, timodinic acid, and cervonic acid, while decreasing the plasma levels of myristic, palmitic, and palmitoleic acids [10,11]. This review seeks to assess the impact of flaxseed supplements on menopausal symptoms.

2. METHODS

We performed a search of the ScienceDirect, Web of Science, and PubMed databases for articles published from inception to December 2024 that included clinical data about the acceptability of flaxseed supplementation for menopausal symptoms. We retained only those publications that documented rigorous clinical studies on the clinical effectiveness for the specified outcomes.

3. results and discussion

3.1 Flaxseed and the Female Reproductive System
Research on animals shown that flaxseed functions as both a stimulant and an inhibitor of physiological processes inside the reproductive system. Elevated dosages of flaxseed have been linked to premature beginning of puberty, increased relative ovarian weight, and extended estrous cycles. SDG has been linked to elevated relative weights of the ovaries and uterus, early onset of puberty, extended estrous cycles, and sustained oestrus [12]. A further research using mice shown that flaxseed intake decreased the quantity of healthy ovarian follicles while augmenting the count of atretic follicles [13]. Flaxseed influences not just the ovaries but also the uterus. It elicits histomorphological alterations in the uterine tissue of rats similar to those induced by estrogen, indicating uterine activation and proliferation [14]. Moreover, dietary flaxseed has shown the ability to enhance the thickness of the endometrium and myometrium [15]. The impact of flaxseed on ovarian cyclicity and folliculogenesis is contingent upon dosage. Flaxseed has a preventive effect against ovarian cancer; however, present research is confined to animal studies, with no human trials completed so far. The alpha-linoleic acid metabolite docosahexaenoic acid (DHA), the estrogen metabolite 2-methoxyestradiol, and the lignan metabolite enterolactone in flaxseed may inhibit the progression of ovarian cancer. Moreover, flaxseed supplementation at daily dosages of 5 to 10 grams for 21 weeks has shown a substantial reduction in blood levels of estradiol and estrone sulfate [4].
Flaxseed also influences the levels of sex hormones. It may considerably decrease sex hormone levels in obese or overweight persons. Flaxseed notably decreases estrone and 17 beta-estradiol levels while increasing prolactin levels. Multiple mediators and pathways of flaxseed participate in the physiological functions of the female reproductive system. The female reproductive processes, including ovarian oogenesis, folliculogenesis, embryo implantation in the uterus, and pregnancy, are mostly governed by estrogen. The phytoestrogen activity of flaxseed molecules influences ovarian carcinogenesis and estrogen-dependent reproductive processes via estrogen receptors. Moreover, flaxseed modifies the expression of markers associated with insulin growth factors and insulin signaling pathways, which are essential in controlling ovarian cells and inhibiting their malignant development. Flaxseed may diminish ovarian cell growth and enhance apoptosis in ovarian cells. Figure 1 depicts the methods of action and targets of flaxseed inside the female reproductive system [4,16].
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Figure 1. The Mechanisms of Action and Targets of Flaxseed and Its Molecules on Female Reproductive Processes [16]
3.2 Flaxseed and Menopause
Menopause is a normal physiological occurrence resulting from a decrease in the synthesis of female sex hormones, including estradiol and progesterone, in the ovaries. This entails gradual modifications to the menstrual cycle, beginning with variations in blood flow resulting from hormone swings. Consequently, menstruation becomes irregular, exhibiting variations in duration and intensity, ultimately resulting in the permanent cessation of the menstrual cycle. The reduction in estrogen levels may impact the whole body, since almost all organs possess estrogen receptors. The reduction in circulating estrogen levels undermines physical, emotional, and mental health, profoundly affecting quality of life. Prevalent menopausal symptoms encompass hot flashes (characterized by sensations of heat, perspiration, erythema, and respiratory difficulties), nocturnal hyperhidrosis, cardiac palpitations, impaired concentration, sleep disturbances, memory deficits, weight gain, anxiety, mood fluctuations, depression, vertigo, cephalalgia or migraines, mastalgia, fatigue, arthralgia, vaginal dryness, dyspareunia, urinary urgency and incontinence, xerosis and pruritus of the skin, paresthesia of the extremities, and gastrointestinal issues [17,18].
Flaxseed has estrogenic properties that might mitigate vasomotor symptoms, such as hot flashes. Hot flashes are prevalent menopausal symptoms that may last for two years or more, affecting the majority of women at mid-life [5]. Research comparing diets of soy, flaxseed, and wheat indicated that flaxseed decreased hot flashes by 41%, outperforming soy at 20% and exhibiting comparable results to wheat at 41% [19]. This indicates that flaxseed is superior than soy and placebo in alleviating hot flashes. Flaxseed has been shown to alleviate night sweats more effectively than a placebo, in addition to mitigating hot flashes, however the results were not statistically significant [20]. Lignan phytoestrogens are commonly used by women to manage menopausal symptoms. It is estimated that 200 mg phytoestrogens are used daily in Japan. Therefore, Japanese women have a lower incidence of osteoporosis, estrogen-dependent cancers, and hot flashes. Additionally, phytoestrogen and lignan diphenolic have structures similar to 17 beta-estradiol that acts as estrogen or anti-estrogen, depending on the circulating estrogen levels [4].
Despite its estrogenic effects, flaxseed also has antiestrogenic, antioxidant, and antiproliferative effects due to its high phytoestrogen content. A phytoestrogen diet can reduce the frequency of vasomotor symptoms by altering hormonal balance and increasing estrogen levels [4]. Several studies have shown that flaxseed has beneficial effects on hot flashes. A study by Cetisli et al. revealed that daily flaxseed consumption (5 grams) for 12 weeks produced similar improvements in menopausal symptoms as hormonal therapy [9]. Another study revealed that consuming 7.5 grams of flaxseed (containing 410 mg of lignans) for six weeks significantly reduced hot flashes, although the specific role of lignans in alleviating hot flashes is not supported [21]. Flaxseed affects several physiological processes and illnesses through its intracellular mediators. Flaxseed proteins and other molecules in flaxseed have anti-atherosclerotic, anti-hypertensive, cardioprotective, and anti-platelet aggregation properties by downregulating pro-inflammatory transcription factors such as NF-κB [22]. Flaxseed is the richest dietary source of secoisolariciresinol diglucoside (SDG), which is metabolized by intestinal bacteria into biologically active mammalian lignans (enterolignans), enterolactone and enterodiol.5 The dietary lignans are strongly correlated with their circulating and urinary levels. Enterolignans have weak hormonal effects and share structures similar to endogenous sex hormones [23].
Other studies suggested that flaxseed reduces the severity and frequency of hot flashes although soybean appears to have a greater effect on reducing the frequency of hot flashes. Several studies have reported that daily flaxseed consumption of 40 grams and 25 grams for six weeks and eight weeks, respectively, had a significant effect on reducing hot flashes in postmenopausal women. However, it is important to consider the limitations of these studies. Many involved relatively small sample sizes, which can limit the generalizability of the findings. Additionally, potential confounding factors, such as differences in diet, lifestyle, and baseline health status, were not always adequately controlled. Therefore, while the results are promising, larger, well-controlled studies are needed to confirm these findings and better understand the long-term effects of flaxseed supplementation on menopausal symptoms [4,24]. However, a study found that soybean can significantly reduce the frequency of hot flashes better than soybeans [25]. Phytoestrogens which increase estrogen levels and promote hormonal balance may have roles in the effects of flaxseed on hot flashes, thereby alleviating other vasomotor symptoms [9].
Hot flashes occur due to a destabilization of the hypothalamic thermoregulatory set point, which activates heat dissipation mechanisms. The cessation of estrogen or a fast decrease in estrogen levels significantly contributes to the onset of hot flashes. Research indicated that the hypothalamic thermoregulatory set point is destabilized with a reduced threshold and minor fluctuations in core body temperature, resulting in the activation of heat dissipation systems. In clinical practice, it is essential for physicians to consider both pharmacological and non-pharmacological approaches to managing hot flashes. Flaxseed supplementation, for instance, has shown promise in reducing the severity and frequency of hot flashes in some studies. In managing menopausal symptoms, the most commonly studied and effective forms of flaxseed are ground flaxseed and flaxseed oil. Based on current evidence, clinicians might consider recommending daily flaxseed consumption (e.g., 25–40 grams) for 6 to 8 weeks as part of a broader management plan that includes lifestyle modifications, such as dietary changes, stress reduction techniques, and, if necessary, hormone therapy. It's important to tailor treatment to individual patient needs, taking into account factors such as severity of symptoms, overall health status, and personal preferences [4,17,18,24,26–28].
Unlike hormonal therapy which has been associated with breast cancer despite its protective effects, animal and epidemiological studies revealed that flaxseed may play a role in cancer prevention, treatment, and recurrence prevention [29]. Flaxseed can inhibit cell growth in estrogen-dependent breast cancer. Lignans may contribute to these effects by regulating estrogen receptor alpha expression, increasing 2-methoxyestradiol production, and influencing estrogen metabolism [30]. These mechanisms may explain why flaxseed can decrease the risk of breast cancer. Most rodent studies revealed that between 2.5% and 10% flaxseed or lignin diet reduces tumor growth, with an inverse relationship between breast cancer and fiber consumption [29]. Lignans also have preventive effects on the incidence and recurrence of uterine, breast, and hormone-associated cancers due to their potent anti-estrogenic effects. Additionally, the study suggested that flaxseed’s breast cancer-preventive effects is associated with its influence on sex hormone levels. The reduced risk of breast cancer is associated with a higher ratio of 22-hydroxylation to 16-a hydroxylation estrogen metabolites. Lignans bind to estrogen receptors on cell membranes, exerting low estrogenic or anti-estrogenic activity with potential pharmacological effects [9,23].
A study by Dizaye et al. reported similar findings, demonstrating that consuming 1 gram of flaxseed powder daily for six weeks improved not only hot flashes, but also night sweats, vaginal dryness, and bone pain. The rich omega-3 content and phytoestrogen in flaxseed contribute to its effects on vaginal dryness. The omega-3 and α-linoleic acid fat in flaxseed also promote bone health by preventing excessive bone turnover.1 The menopausal transition is often accompanied by the dysregulation of lipid metabolism and adipocytokines and the production of reactive oxygen species and pro-inflammatory cytokines that lead to lipid peroxidation. The phenolic compounds in flaxseed can neutralize excessive free radicals and prevent their pathological consequences. Phenolic compounds have antioxidant effects by acting as hydrogen donors, metal chelators, singlet oxygen quenchers, or reducing agents. Another study also revealed that flaxseed has a beneficial effect on blood pressure [1,4]. A study further revealed that flaxseed plays a role in physiological processes through intracellular and extracellular cytokines, growth factors, and regulatory hormones. Flaxseed proteins suppress inflammatory processes by downregulating cytokines, such as interleukins. Tumor necrosis factors also cause changes in vascular endothelial growth factors, thereby affecting angiogenesis [22]. Moreover, flaxseed influences the levels of follicle stimulating hormones (FSH) and estradiol [2].
A study by Chang et al. evaluated the effects of flaxseed on the circulating level of sex hormones including estrone, estrone sulfate, free estradiol, estradiol, estriol, 2-methoxyestrone, 16α-hydroxyestrone, 2-hydroxyestrone, and the ratio of 2:16α-hydroxyestrone. Postmenopausal women were randomly assigned to two groups (intervention or control). The intervention group consumed two tablespoons of flaxseed daily. The findings showed that daily flaxseed consumption significantly increased total enterolignans, serum 2-hydroexyestrone, 2:16α-hydroxyestrone ratio. Enterolignan levels were positively correlated with 2:16α-hydroxyestrone ratio and 2-hydroxyestrone, while they were negatively correlated with prolactin levels. Consuming ground flaxseed daily also improved the severity of menopausal symptoms as indicated by the Kupperman index after six months of intervention. Hot flashes and Kupperman index scores were reduced by 1.6 and 2.5, respectively. Participants who consumed flaxseed reported an improved quality of life [11,23]. Ground flaxseed can be incorporated into baked goods such as cookies, breads, muffins, nutritional bars, and cereal. Another study showed that the combination of flaxseed, anise, and soybean flour in natural bakery products are beneficial for alleviating urogenital, somatic, and psychological symptoms. Soybean flour and flaxseed have a synergistic relationship and their benefits increase if they are used in food products. Specifically, consuming cookies made from a combination of soybean and flaxseed could reduce the severity and frequency of menopausal symptoms, particularly somatic and psychological symptoms, and decrease abdominal obesity. Positive significant effects were also observed on estradiol (E2) levels, while negative effects were observed on the levels of progesterone, FSH, and free testosterone [17].
Although flaxseed has fewer side effects than chemical drugs, it is not entirely free from side effects. Flaxseed is generally safe when orally administered at the recommended dose for less than four months. However, minor side effects appear when it is consumed for a long term. The reported side effects include abdominal distention, diarrhea, nausea, stomach pain, increased intestinal excretion, a feeling of satiety, constipation, allergy, and headache. The high fiber content, fluidity, and allergies may contribute to digestive complications. Inadequate water or fluid intake during flaxseed consumption may cause intestinal obstruction due to its accumulation as a mass in the intestines. Pregnant and lactating women are not recommended for flaxseed consumption because of its menstruation-stimulatory and hormonal production effects [2,4].

4. Conclusion

Flaxseed shows promise in alleviating menopausal symptoms based on animal studies, with some studies indicating potential benefits for reducing hot flashes and improving hormonal balance. However, it is important to emphasize that these findings are primarily based on animal models, and there is currently limited human data to support these effects. While animal studies suggest potential benefits, the extrapolation of these results to humans must be done cautiously. Key limitations include small sample sizes, differences in species-specific responses, and the lack of well-controlled clinical trials in humans. Therefore, while the evidence is promising, further research, particularly human clinical trials, is necessary to validate these effects and determine optimal dosages and treatment durations.
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