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Abstract: The menopause is a natural transition that nearly all women experience around 52 years of
age. This is caused by a decline in the hormone oestrogen, causing the menstrual cycle to eventually
stop. This hormonal decline, typically lasting four to twelve years, can lead to menopausal symptoms
such as poor sleep, mood changes, muscle & joint pain, brain fog and hot flushes. Menopausal
symptoms can be alleviated and even eradicated through changes in diet. Over the past decade,
veganism has risen in popularity for ethical, health, environmental and moral reasons. Following a
vegan diet has been shown to reduce the risk of developing health issues that are common during
the menopause, such as obesity, cognitive impairment, cardiovascular disease and type 2 diabetes.
Vegan menopausal women typically report less bothersome symptoms than omnivores,
consequently, more studies are now emerging trialling a vegan diet as a form of non-hormonal
therapy to treat menopausal symptoms. As a result, the purpose of this review is to provide
nutritional considerations for menopausal women who may be considering a vegan diet. Current
evidence suggests that protein, essential nutrients vitamins B12 and Ds;, omega 3 fatty acids and
minerals calcium, iron, zinc, iodine and selenium should be prioritised. In addition, the risk of obesity
is prevalent during the menopausal transition due to the decline in sex steroids reducing basal
metabolism. Therefore, a focus on energy balance and appropriate and carefully monitored energy
deficits are of utmost importance to meet individual needs to achieve a healthy weight.

Keywords: menopause; veganism; nutrition; alternative diets; body composition

1. Introduction

It can be argued that the basis for a happy and long life is hormonal balance [1]. Hormones are
substances that are released into the bloodstream from glands or organs, to then bind to a receptor to
accelerate, slow down or alter cellular function [2]. A gradual decline in hormones is experienced by
all humans as early as 30 years of age [3]. For women, around the age of 52 [4], a decline in the
hormone oestrogen leads to irregular periods, to eventually the menstrual cycle stopping altogether
[5]. This is known as the menopause, a natural transition over a third of the UK female population
are experiencing currently [6,7]. The menopause only lasts for one day, marking the one-year
anniversary of a woman’s last period [8]. Induced menopause can be brought on after surgery to
remove the ovaries (oophorectomy) or uterus (hysterectomy) [9]. Perimenopause occurs before the
menopause and can be identified by the first onset of menstrual irregularity and/or experiencing
menopausal symptoms despite still having periods [10]. Menopausal symptoms such as poor sleep,
mood changes, muscle & joint pain, brain fog and hot flushes are highly prevalent, usually lasting
for four years, sometimes up to twelve [11]. In 2023, a UK survey of over 6,500 menopausal women
revealed that 73% experienced hot flushes at work, 63% felt drowsy and 47% struggled to concentrate
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and experienced low mood, all impacting the ability to do their jobs [12]. In another survey of 11,000
women, it was highlighted that 83% of Britain’s workplaces had no formal menopause support [13].
Consequently, it comes as no surprise that depression and anxiety is more common in menopausal
women [14], with longitudinal studies indicating that the likelihood of depressed mood can be up to
three times greater compared to premenopausal women [15]. Furthermore, it is likely that the decline
in mood of menopausal women contributes, at least in part, to the estimated £117.9 billion it costs the
NHS to treat poor mental health annually [16].

To treat menopausal symptoms, hormone replacement therapy (HRT) is prescribed to
supplement oestrogen and/or progesterone, mimicking hormones produced by the ovaries [17]. HRT
is effective at relieving menopausal symptoms, in addition to preventing osteoporosis and CVD
[18,19]. In 2002, a study was published indicating that HRT can increase the risk of breast cancer,
strokes and heart attacks [20]. This resulted in high media coverage, causing UK HRT users to fall
from 2 million to <1 million between the years 2003-2007 [21]. The study was later re-analysed after
the discovery that most of the participants were more than a decade past their final menstrual period,
suggesting the results should not be applied to younger women [22]. Since then, new findings show
that the association between HRT use and diagnosed breast cancer is negligible [23]. In a 13-year
longitudinal study intervention on over 27,000 women in the United States, it was concluded that
there is little or no increased risk of developing breast cancer from HRT in comparison to a placebo
[24]. The stigma around HRT remained prevalent until 2021, when the demand of HRT users began
to increase from 1.48 million to nearly 2 million in under a year [25]. This was likely due to the air of
Channel 4’s documentary ‘Sex, Myths and The Menopause’ reaching 2 million viewers [26], and
Maisie Hill’s book ‘Perimenopause Power’ [27] selling 40,000 copies [28] both released in March 2021
dispelling the shame and fear around HRT and the menopause.

Despite the positive increase in HRT amongst women in the UK [29] there is a demand for non-
hormonal therapy (NHT) to control menopausal symptoms due to the side-effects and risks from
taking HRT [30]. Equally, if NHT intervention can be applied outside of healthcare, this provides
independence and autonomy to women. Perhaps more importantly, the side-effects of HRT include
acne, breast pain, nausea, hair loss or a mild rash/itchy skin, which may impact wellbeing. Equally,
whilst current data now suggests that HRT is safe, there is still ambiguity and further research is
required [31]. Additionally, during the very start of perimenopause, oestrogen can often surge higher
than pre-menopause, meaning HRT may not be suitable during this time [32]. One method to explore
NHT is via dietary intervention, which is essential in the primary prevention of chronic diseases and
a healthy lifestyle [33]. Therefore, for women opting for NHT to alleviate menopausal symptoms,
dietary therapy is advised as part of a lifestyle change. The diseases associated with the menopause,
such as cardiovascular disease (CVD), tumours, type 2 diabetes mellitus (T2DM) and osteoporosis,
can be drastically improved by eliminating or reducing dietary risk factors. As diet directly impacts
cellular functions that are controlled by hormones [34], a higher consumption of processed foods,
saturated fat, refined grains, fatty meats, sweets, and sugary beverages have been associated with an
increased intensity of menopausal symptoms across a variety of demographics [35-38]. It is worth
noting, however, women remain largely under-represented in medical literature [39] and studies
investigating the relationship between diet and menopausal symptoms are scarce [40]. Longitudinal
studies like The Women’s Health Initiative launched in 1991, created the motivation for more robust
and comprehensive studies on women’s health and aging [41]. Furthermore, The Study of Women's
Health Across the Nation, launched in 1994, was the first to highlight how women from different
ethnicities characterise the menopausal experience [42].

New studies have started to emerge trialling a vegan diet specifically to lower symptoms in post-
menopausal women [43]. Between 2023 and 2024, an estimated 1.1 million more UK adults adopted
a vegan lifestyle. Around a quarter of UK Millennials and Generation Z follow the lifestyle, in
comparison to an average of just 10% for the remaining older generations [44]. This is likely due to
and increase in scientific literature (84% were published in the last 10 years [57]) and the links
between processed/red meat intake and cancer as recent as the 1990s, with the World Health
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Organisation (WHO) classifying processed/red meat as carcinogenic in 2015 [45] the rise in influential
vegan documentaries such as the ‘Game Changers” and ‘Seaspiracy’ [46]. Veganism is characterised
by the exclusion of any animal derived foods such as meat, eggs, dairy, and honey, with a diet
consisting exclusively of plant derived foods [47]. The driving factor towards a vegan diet are the
ethical values related to animal welfare [48] and environmental issues linked to the meat industry
being recognized as one of the leading polluters [49], and potential health benefits [50]. Veganism has
been shown to reduce the risk of all-cause mortality and cancer incidence, in addition to lower risk
of blood disease and CVD. In addition, studies have shown implementing such a diet is effective to
reduce body mass [51], adiposity [52], total cholesterol [53] and improving glycaemic control in
comparison to an omnivorous diet [54]. Furthermore, concerns over the extensive use of antibiotics
in animals in the meat and dairy industry leading to antibiotic resistance in humans has been
highlighted [55]. An estimated 1.27 million human deaths attributed to antibiotic resistance in 2019
[56]. These factors suggest further investigation into the numerous benefits from a vegan diet are
warranted.

Despite the positive research associated with veganism, the vegan diet is also associated with
reduced bone mineral density (BMD), resulting in an increase in bone fractures and osteoporosis
[58,59]; a condition already prevalent in post-menopausal women [60]. Additionally, there is a
misconception that protein is difficult to obtain in a vegan diet [61], furthermore, research shows
vegans are more likely to be deficient in essential nutrients such as vitamins B12 and Ds, omega 3
fatty acids and minerals calcium, iron, zinc, iodine and selenium [62]. Therefore, the purpose of this
review is to summarise the recommendations for a balanced vegan diet during the menopause,
highlighting the key nutrients needed to avoid nutritional deficiencies and risk of osteoporosis.

2. Discussion

The Effects of a Vegan Diet During the Menopause

There are several health issues prevalent in menopausal women due to the reduction in
hormones: obesity, cognitive impairment, CVD, T2DM, sarcopenia and osteoporosis are most
common [63-66]. Adopting a vegan diet during the menopause can raise concerns about inadequate
nutrient intake, however, a well-planned vegan diet that includes sufficient calories and nutrients
can reduce the risk of developing the aforementioned health issues [67,68]. Studies assessing the
impact of a vegan diet on menopausal symptoms is limited, however the studies that are available
show promising results. In a survey of over 700 peri/post-menopausal women, vegans reported less
bothersome vasomotor and physical menopausal symptoms than omnivores [30]. Furthermore,
during a 12-week study, 84% of the post-menopausal participants of varying ethnicities following a
vegan diet became free of moderate-to-severe hot flushes [69]. In another study of the same duration,
the 42 participants following the diet saw an 88% decrease in moderate-to-severe hot flushes and
greater reductions in menopausal symptoms compared to the control group who continued their
usual diets. However, details of their usual diets were not mentioned, and no conflict of interest was
stated [43]. As hot flushes occur in most menopausal women with HRT virtually eliminating them,
oestrogens are evidently involved in their aetiology [70]. This could explain why phytoestrogen
found in soybeans, which are plant compounds with oestrogen-like properties, have been shown to
reduce menopausal symptoms [71,72]. In one clinical trial lasting 16 weeks, postmenopausal women
supplementing dietary soy containing 90mg of isoflavones, a compound found in phytoestrogens,
saw a 49% improvement in hot flushes in comparison to the women using HRT seeing a 45%
improvement [73]. However, it should be mentioned that due to the lack of a placebo arm to the
study, the placebo effect cannot be ruled out. Additionally, emerging evidence on the effects of
nutrition on brain aging suggests that more favourable cognitive measures are associated with low
plasma trans-fat levels, a dietary fat found naturally within certain meats [74] and abundant in baked
goods specifically containing dairy [75]. Brain-supporting nutrition patterns are also associated with
vitamin E [76], A [77] and C [78], several carotenes [79], and dietary fibres, all nutrients found only
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in plant foods [80]. As a result, considering the menopause impacts brain structure, connectivity and
energy metabolism [81], it is no surprise that the vegan diet is effective at relieving menopausal
symptoms.

Protein

Protein, made from a long chain of amino acids, is essential for the maintenance of every system
and structure in the body, including skeletal muscle and hormone production [82]. It has been
estimated that muscle mass starts to reduce from the age of 50 years by 0.5-1% annually [83]. During
the menopause, dietary protein requirements increase, [84,85], this is due to the reduction in capacity
of skeletal muscles activating protein synthesis, in response to anabolic stimuli, increasing the need
for more protein [86]. Maintained skeletal muscle mass is associated with a higher dietary protein
intake of 21.2 g-kg-1-d-1 amongst post-menopausal women, in comparison to those with low protein
intake of < 0.8 g-kg-1-d-1 [40,87]. Furthermore, in a 3-year study of over 24,000 women aged 65-79
years, the participants who consumed a higher protein intake were associated with a 32% lower risk
of frailty [84]. Out of the twenty amino acids required by the body, nine cannot be synthesised and
must be ingested via food. To fulfil protein requirements on a vegan diet, the consumption of
complimentary legumes, nuts, seeds and grains are recommended to obtain a complete array of
essential amino acids, as most plant foods alone do not contain all the essential amino acids, also
known as a complete protein [88]. Furthermore, studies conclude that a high protein vegan diet is as
efficacious in supporting muscle strength and protein synthesis as a protein content-matched
omnivorous diet amongst healthy young adults between 21 and 30, and older adults aged 58-85 [89—
92]. Currently, the recommended dietary allowance (RDA) for protein at any age is 0.8g per kg of
body weight [93]. These recommendations are considered as the minimum amount to maintain
nitrogen balance and does not include physical activity level (PAL), therefore, protein requirements
vary on an individual basis [94]. However, in one study, mid-thigh muscle area decreased by 1.7 +
0.6 cm? in participants aged 55 to 77 years after following protein intake at RDA levels for 14 weeks
[95]. As a result, based on the evidence available, a diet should provide at least 1.2g-1.3g protein/kg
body weight/day for healthy older adults, with a further increase for individuals with a higher PAL
[40,96].

Table 1. Protein food recommendations [97,98]. Protein - 1.2g-1.3g/kg body weight/day for healthy older adults,
with a further increase for individuals with a higher PAL.

Food Quantity Protein (g)
pea protein (powdered) 30g 24
seitan (wheat gluten) 75¢g 18.7
calcium set tofu 100g 13
kidney beans, cooked 150g 12
chickpeas, cooked 100g 11
edamame beans, cooked 100g 11
red lentils, cooked 100g 8.1

wild rice, cooked 150g 8
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peanut butter 30g 6.8
quinoa, cooked 150g 7
soy milk 200ml 6.6

Essential Nutrients

The following nutrients are termed ‘essential” as they cannot be synthesised by the body and
must be ingested as food or supplementation with meals [99]. To optimise the absorption of essential
nutrients, a diet rich in whole foods is optimal, as the fibre content slows down the digestion of food
in the intestinal tract where the nutrients are extracted [100].

Vitamin B12

Cobalamin, a water-soluble vitamin also known as vitamin B12, is found in extensive quantities
only in animal foods [101]. Due to its scarce presence in plant foods, it is essential that vegans
consume either supplements or fortified foods to obtain this micronutrient [102]. B12 plays a vital
role in the nervous system, and severe deficiency can cause symptoms such as loss of control of the
bowel and bladder, memory loss, dementia, depression, general weakness and psychosis [103].
Additionally, there is emerging evidence that deficiencies in B12 could be connected to the
development of sarcopenia, the age-related decline in muscle mass/function [104]. Adequate B12
intake significantly reduces the serum homocysteine level and, therefore, the risk of stroke [105]. A
decline in cognitive function is common in menopausal women [106], therefore it is vital for
menopausal women following a vegan diet to supplement B12. The RDA for vitamin B12 in the UK
is 1.5 micrograms (ug)/d [104], however, research suggests that vegans may require a higher dose of
this vitamin due to differences in the utilization and absorption of vitamin B12 from plant sources
[102,107]. As a result, a high intake of 4-7 ug B12/day is recommended to secure an adequate B12
status comparable to that of healthy omnivores [108,109].

Table 2. Vitamin B12 food recommendations [110]. Vitamin B12 - 4-7 ug/day.

Food//supplement  Quantity Vitamin B12 (ug)
supplement 1x tablet 4-7
fortified soy milk 100g 0.9
fortified cereals 40g ~6

Vitamin D3

Vitamin Dj; is a fat-soluble micronutrient, integral to maintaining optimal bone health by
promoting calcium absorption [111]. Several studies have highlighted the importance of adequate
vitamin D3 intake for maintaining BMD in menopausal and elderly women [112-114], as osteoporosis
is very common during this period in women with low serum vitamin Dj levels [115]. The body
creates vitamin D; when exposed to sunlight, however, during the autumn and winter months in
certain countries (e.g., UK), or for individuals who are not exposed to sunlight, vitamin D3 should be
ingested to avoid a deficiency [116]. The rate of hydroxylation of vitamin Ds precursors in the body
decreases with age, in addition to reduced skin synthesis of vitamin Ds [117]. Consequently,
postmenopausal women are significantly more at risk of musculoskeletal diseases related to vitamin
D; deficiency, as well as dementia, than premenopausal women [118]. Plant sources of vitamin Dj is
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limited to mushrooms that have been exposed to ultraviolet light, fortified cereals and non-dairy milk
substitutes [119]. This is likely why vegans observed in literature typically exhibit lower vitamin D;
intake and serum 25-hydroxyvitamin D (25(OH)D) levels, in comparison to omnivores who have
more options such as oily fish or egg yolk [120,121]. The RDA for vitamin Dj; in the UK for anyone
over the age of 1 year is 10 pg/day [122], however, studies suggest that this is too low to prevent
fractures [123-125]. Therefore, a daily intake of a minimum 20ug (800 IU) vitamin D; supplement is
recommended to prevent bone loss and reduce hip fractures in menopausal women [126-128].
Despite vitamin Ds; overdosing leading to hypercalcemia is rare [129], dosing should be monitored
on a case-by-case basis, not exceeding the proposed upper limit of 100 pug/day [130]. Advantageous
25(OH)D serum levels are 30-48 ng/ml (75 nmol/L) in relation to maintained BMD [131,132].

Table 3. Vitamin D3 food recommendations [119,133]. Vitamin D; - 20pg (800 IU)/day.

Food/supplement  Quantity Vitamin D; (ug)
supplement 1x tablet 20

fortified soy milk ~ 100ml 56

UV treated 100g ~50 (depending on
mushrooms source)

Omega-3 Fatty Acids

Omega-3 fatty acids, also termed n-3, are a family of polyunsaturated fatty acids (PUFA). PUFA
a-linolenic acid (ALA) is a precursor of eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA), the remaining two omega-3 oils found in seafood [134]. Due to the dietary restrictions, vegans
can only consume ALA sources of omega-3s, these include flax, hemp, canola, soy, and walnut oils
[135]. The human body converts ALA into EPA and DHA, as these more active longer-chain
metabolites are more bioavailable and more easily absorbed. ALA converts to EPA and DHA at rates
lower than 10% [136,137]. However, research shows that ALA is elongated and desaturated in a
tissue-dependent manner, the carbons are then conserved and reused for synthesis of other products
including cholesterol and fatty acids, deeming the low conversion rate redundant [138]. The adequate
intake guidelines for ALA omega-3 suggest a daily intake of 1.1g for women. One tablespoon of the
aforementioned oils or capsules rich in ALA derived from linseed, or marine algae, is recommended
for maximum absorption on a vegan diet, rather than the whole seed [139]. This is because linseed,
for example, can potentially pass through the gut unchanged due to the hard external shell, reducing
the absorption of the PUFAs [140]. Adequate intake of ALA has been associated with a lower risk of
health issues related to the menopause. Examples include a lower risk of total mortality related to a
significantly lower risk of non-CVD deaths [141], an increase in BMD [142] and a potential mechanism
for T2DM risk reduction from improving insulin sensitivity [143]. Additionally, regular consumption
of linseed has been shown to significantly reduce low-density lipoprotein cholesterol by 12.5% in 3
weeks in postmenopausal women [144].

Table 4. Omega 3 fatty acid recommendations [139]. ALA Omega 3 fatty acids - 1.1g/day.

Food Quantity Omega 3 ALA (g)

walnuts 1x tbsp (28.4g) 2.57

flaxseeds 1x tbsp (28.4g) 2.35

d0i:10.20944/preprints202502.1953.v1
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soybean oil 1x tbsp (13.6g) 1.23

Calcium

Calcium is a mineral needed by the body to increase and maintain BMD [145]. Low BMD has
been associated with the vegan diet, potentially leading to osteoporosis [146], a degenerative skeletal
condition common in the menopause [147]. Bone loss can accelerate to as much as 2-5%/year
immediately before and up to 10 years post-menopause [148,149]. As a result, the reluctance to adopt
a vegan diet during the menopause is understandable. However, lower BMD and increased fracture
rates appear to be linked to a lower average calcium intake amongst vegan participants in studies
[150]. Despite vegans exhibiting lower calcium intake, in comparison to a diet that incorporates dairy,
a well-planned vegan diet can successfully maintain a healthy calcium status [151]. Furthermore,
BMD loss can be controlled just as effectively as HRT with adequate calcium intake [152]. Calcium-
rich plant foods include green leafy vegetables, tofu, tahini, in addition to fortified products such as
cereals or milk alternatives. Vegetables with low-oxalate levels have an optimal absorption rate, such
as broccoli, Chinese cabbage, pak choi and kale [98,153]. To reduce fracture risk in menopausal
women, 700-1200mg/day of calcium is recommended and should not be exceeded. Calcium intake
above the recommended amount does not reduce fracture risk [154] and high intake could reduce
zinc absorption [155].

Table 5. Calcium food recommendations [98,156,157]. Calcium — 700-1200mg/day.

Food Quantity Calcium (mg)
calcium pressed tofu 100g 400
fortified ready oat  30g 402
cereal

200ml 240
fortified soy milk

150g 180
fortified soy yoghurt

80g 120
kale, cooked

15¢g 102
tahini

30g 81
almonds

30g (2x figs) 75
dried figs

80g 58
pak choi, steamed

80g 37
Chinese cabbage,
raw 80g 35

Broccoli, steamed

Iron

Typically, 3-4g of the mineral iron is found in the body, 80% of this is predominantly combined
with haemoglobin in red blood cells. This iron-protein compound increases the oxygen-carrying

d0i:10.20944/preprints202502.1953.v1
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capacity of blood [158]. The remaining 20% of the body’s iron is stored in liver, spleen and bone
marrow as a reserve for when dietary intake is insufficient [159]. Iron deficiency (ID) typically causes
fatigue, a symptom prevalent during the menopause [160]. ID can lead to anaemia, a condition that
occurs when the body has deficient blood cells, which if left untreated can lead to heart failure
[161,162]. Iron plays an important role in collagen synthesis and vitamin D; metabolism,
consequently, it has been hypothesised that iron deficiency negatively affects bone through different
mechanisms [163,164]. In a questionnaire survey of over 14,000 women ranging from 45-50 years of
age, women with a recent or past iron deficiency reported that their physical and mental wellbeing
was significantly lower compared to women with a history of iron sufficiency [165]. Blood ferritin, a
protein that stores iron, and iron levels in vegans are typically lower than non-vegans, even when
consuming an equal iron intake to omnivores [166,167]. This is mainly due to the less effective
absorption rate of non-haeme iron, only found in plant-derived foods, in comparison to haeme-iron
in animal sources [168]. The RDA for menopausal women is 8.7mg/day [169]. Iron sources for vegans
include spinach, soy, dried figs, beans, and cocoa products such as dark chocolate [2,170]. Including
foods rich in vitamin C helps to increase iron absorption, due to the ascorbic acid increasing the
solubility of the non-haeme iron. Foods containing phytates or tannins, such as tea or coffee, reduces
iron absorption [171]. As haem-iron is only found in animal foods, vegans are not at risk of the risks
associated with haem-iron overdosing [172]. Risks associated with non-haem iron overdosing does
not appear in literature, however overdosing using supplements is rare but can occur [173]. As a
result, for women opting for iron supplements in addition to food, doses should not exceed the RDA.

Table 6. Iron food recommendations [98,157,170]. Iron — 8.7mg/day.

Food Quantity Iron (mg)
bran flakes 48¢g 6.5
dark chocolate 2x tbsp 54
porridge oats 40g 3.6
pumpkin seeds 50g 2.5
soybeans 80g 2.4
spinach, raw 80g 1.6
dried figs 30g (2x figs) 1.2

Zinc

The mineral zinc is a critical component in the communication between neurons, with roles in
practically every cell and tissue type [174]. Research suggests that adequate zinc intake, which is 7mg
for women >19 years of age [121] can reduce age-related macular degeneration, which is the primary
cause of vision loss in older people, as the human retina has high zinc concentrations [175]. Zinc and
calcium, along with trace elements magnesium, and potentially copper, are essential cofactors
involved in the synthesis of various bone matrix constituents [176,177]. As a result, zinc deficiency is
thought to play a key role in bone loss experienced during the menopause [178], as zinc and
magnesium serum samples from post-menopausal women with osteoporosis are typically lower
compared to women with normal bone health [177,179]. Zinc also aids in iron metabolism, therefore,
decreased plasma zinc levels can result in iron deficiency anaemia [180]. Plant-food sources of zinc
include whole grains such as oats or barley, in addition to peas, nuts, soybeans and legumes [181].
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Zinc absorption rates in plant-derived sources are limited due to the phytic acid present [47], the
inhibitory effects of phytate can be minimised by methods such as soaking, heating, sprouting,
fermenting and leavening [182]. For example, soaking chickpeas for 12h decreases phytic acid content
by 55%, thus increasing the bioavailability of zinc [181].

Table 7. Zinc food recommendations [157]. Zinc - 7mg/day.

Food Quantity Zinc (mg)

bran flakes 48¢g 5

cashew nuts 30g 1.7
Brazil nuts 2x tbsp 1.3
tahini (sesame butter) 2x tbsp 1.3
peanut butter 2x tbsp 1

pearl barley, boiled 150g 1

porridge oats 40g 0.9
soybeans 80g 0.7
peas, boiled 80g 0.6

Iodine

The mineral iodine is required by the thyroid gland to synthesize thyroxine and
trilodothyronine, two hormones that accelerate resting metabolism [183]. Vegans have a higher
prevalence of iodine deficiency due to the exclusion of iodine-rich foods such as dairy, eggs or fish in
their diet [184,185]. lodine deficiency can cause hypothyroidism [186] resulting in a reduction of
metabolism and weight gain [187]. As the incidence of metabolic syndrome in postmenopausal
women is 2-3 times higher than before menopause, meeting the recommended 140 pg/day is essential
for women choosing to go vegan during the menopause transition [169]. Menopausal women are
recommended to consume an iodine supplement of 140 pg/day to meet dietary requirements [188],
as vegan dietary sources such as iodised table salt [189] and seaweed [190] contain a negligible
amount, and limited plant-based alternatives to milk are fortified with iodine in the UK and
worldwide [191].

Table 8. Iodine food recommendations [98,191]. Iodine - 140 pg/day.

Food/supplement  Quantity Iodine (ug)
supplement 1x tablet 140
peanuts 30g 6
cashew nuts 30g 3.3

walnuts 30g 2.7
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red lentils, cooked 100g 2

Selenium

The mineral selenium, as well as iodine, is required for thyroid health [192]. It is also an
antioxidant [193], helping to prevent cell damage, in addition to preventing mental health decline,
and potentially reducing the risk of heart disease and certain cancers [194,195]. Reports show that, in
the UK, 51% of adult women were below the lower reference nutrient intake of 40ug/day [196].
Selenium-rich plant foods include grains such as wheat and rice as well as sunflower seeds and
asparagus [197]. Vegans typically have a lower intake of selenium [198], however, just one Brazil nut
per day typically contains enough selenium to more than meet the recommended 60ug/day [199].
Alternatively, if a supplement is preferred, the recommended intake should not be exceeded due to
risks of selenium toxicity [200].

Table 9. Selenium food recommendations [199,201]. Selenium - 40pg/day.

Food/supplement  Quantity Selenium (ug)
Brazil nuts Ix nut 288
supplement 1x tablet 60
white rice, cooked 80g 50
green lentils, cooked 100g 18
sunflower seeds 30g 14.7
wholemeal bread 100g 11
white pasta, cooked 100g 10
asparagus, steamed 80g 7.2

Other Areas of Importance

There are other important nutrients that should be mentioned for menopausal women, these are
vitamins Bl (thiamine), B2 (riboflavin), B3 (niacin), B6 (pyridoxin), B9 (folate), and minerals
magnesium and copper [179, 202, 203). Vegans have been shown to have lower levels of vitamin B2,
but higher concentrations of folate compared to omnivores [146]. Furthermore, by adhering to a
diverse whole food vegan diet, a deficiency in these nutrients is unlikely.

Table 10. Food recommendations for vitamin B1, B2, B3, B6, B9 and minerals magnesium and copper

[98,122,204].
Nutrient RDA Food Quantity
B2 1.1mg/day 1 tsp yeast extract 1mg
(riboflavin) (e.g. marmite)
lmg

170g buckwheat
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184g hulled barley 1mg
48¢g bran flakes 0.67mg
30g almonds 0.28mg
80g mushrooms 0.37mg
100g fortified bread 0.24mg
B6 1.2mg/day 48g bran flakes 0.67mg

100g baked potatoes0.61mg

with skin

0.51mg
30g pistachio nuts

0.5mg
100g firm tofu

0.47mg
100g chickpeas,
cooked 0.37mg

100g peeled banana 0-29mg
80g red pepper, raw 0-23mg

100ml fortified soy 0-2mg

milk

B9 (folate) 200ug/day 128.8ug
150g wild rice,
cooked 116pg

80g spinach, raw 64ug

80g pinto beans,  2/-0M8
cooked
159ug
2x Weetabix biscuits
B1 0.8mg/day 0.48mg
(thiamine) 80g broccoli,
0.42mg
steamed
30g peanut butter 0-38mg
30g sunflower seeds 0-23mg
40g porridge oats 0-20mg
13.2mg/day 30g multigrain 6.6mg
B3 (niacin) hoobs
P 5.3mg
100g pinto beans, 27mg

cooked
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5g yeast extract (e.g.3.2mg

marmite)

3.1mg
80g green beans,
steamed 1.5mg

2x Weetabix biscuits1-5mg

magnesium270mg/day 185g brown rice, ~ 81mg

cooked
8lmg

5g yeast extract (e.g.
marmite) 8lmg
170g wholewheat 8lmg

pasta, cooked

52mg
30g tahini

38-58mg
80g bulgur wheat, )
cooked Smg

copper 1.2mg/day 30g ground 0.68mg

almonds 0.63mg
30g cashew nuts 0.47mg
30g pumpkin seeds 0.44mg
30 pine nuts 0.40mg

80g edamame beans 021mg

70%-90% dark

chocolate 0.16mg
100g tofu

30g sunflower seeds

30g cashew nuts

30g pumpkin seeds

30g tahini

30g walnuts

100g cooked green

lentils

1x tsp cocoa powder
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Energy Intake

During the menopause, the basal metabolism decreases due to the lack of sex steroids, therefore
increasing the risk of obesity during the transition [205]. Consequently, energy requirements should
be calculated on an individual basis to meet specific needs. For example, to reduce fat mass while
maintaining skeletal muscle mass, a ~500 kcal lower energy intake per day than the current total
energy requirement, whilst meeting the previously mentioned protein recommendations, is generally
recommended to achieve a negative energy balance [206,207]. However, slower and more
conservative negative energy balance may also be a practical option to ease the burden of reduced
energy intake. It is also worth noting that determining energy expenditure accurately is also
extremely difficult in the real world, and therefore to ensure an appropriate energy balance is present,
regular body mass checks are the best indicator. Reductions of approximately 1-2lb (0.5 — 1kg) per
week is sustainable and recommended [207], however, regular follow-ups are also recommended to
monitor if weight cycling occurs (i.e., repeated loss and regain of body weight). Severe energy
restriction (i.e., >500 calories per day) is not recommended as this may then either lower than the
basal metabolic rate, lead to micronutrient deficiency or gallstones, or does not lead to weight loss in
the long term [208]. Furthermore, calorie restriction can reduce oestrogen levels further, resulting in
reduced bone formation, and resultantly, weaker bones [209]. The largest barrier to appropriate
energy balance is adherence, and to promote this the use of behaviour change strategies are generally
recommended, including exploring the capability, opportunity, motivations for behaviour change
(COM-B). Finally, a downstream benefit of optimal body composition is that these changes will
support the treatment of co-morbidities, such as cardiovascular disorders and metabolic
complications [207].

5. Conclusions

Evidence suggests a balanced vegan diet can be achieved in peri/post-menopausal women to aid
the alleviation of menopausal symptoms, all whilst meeting nutritional requirements. This review
plays a crucial role in highlighting the potential nutritional deficiencies that may arise in veganism
and the menopause, providing effective strategies to address them. Although the mechanisms
underlying why the vegan diet can lessen symptoms have not yet been confirmed, research suggests
this may be due to positive effects on brain health, hormonal function and nutrition patterns
consistent with that of a vegan diet. A well-planned vegan diet has also been shown to reduce the
risk of health issues prevalent during the menopause transition. Vegan menopausal women should
supplement vitamins B12 and D3 and mineral iodine due to the lack of plant-food sources, in addition
to consuming plant-foods rich in omega 3 fatty acids, and minerals calcium, zinc and selenium.
However, before supplementation is considered a blood test should always be carried out to confirm
deficiency. If deficient, supplementation, especially for B12, Iodine, D3, will plausibly be required.
Additional studies are needed to determine the mechanisms behind vegan nutrition patterns in
connection with the alleviation of menopausal symptoms, especially during perimenopause. This
will allow more informed decisions for menopausal women choosing to seek treatment in the form
of NHT.

Author Contributions: Conceptualization, DJAC and JCC; writing — original draft preparation, DJAC, JCC, and
LAG; Writing — review and editing, DJAC and LAG; Supervision, JCC and LAG. All authors have read and

agreed to the published version of the manuscript.
Funding: This research received no external funding
Data Availability Statement: Not applicable.
Acknowledgments: None.

Conflicts of Interest: The author declares no conflicts of interest.


https://doi.org/10.20944/preprints202502.1953.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 February 2025 d0i:10.20944/preprints202502.1953.v1

14 of 23

References

1. Pasquale, A,; Ursulin, N.; Matosevi¢, I. The Role of Nutrition in Achieving Hormonal Balance in Women.
Horizons 2022, 31, pp. 365-376.

2. McArdle, W.D,; Katch, F.I; Katch, V.L. Sports and Exercise Nutrition. 4th ed. Wolters Kluwer: Baltimore,
United States, 2013.

3. Pataky, M.W.; Young, W.F.; Nair, K.S. Hormonal and Metabolic Changes of Aging and the Influence of
Lifestyle Modifications. Mayo Clin Proc 2021, 26, pp. 788-814.

4. Morris, D.H.; Jones, M.E.; Schoemaker, M.].; McFadden, E.; Ashworth, A.; Swerdlow, A.]. Body Mass Index,
Exercise, and Other Lifestyle Factors in Relation to Age at Natural Menopause: Analyses From the
Breakthrough Generations Study. Am ] Epidemiol, 2012 175, pp. 998-1005.

5. Burger, H.G.; Dudley, E.C.; Robertson, D.M.; Dennerstein, L. Hormonal Changes in the Menopause
Transition. The Endocrine Society 2002, 57, pp. 257-275.

6.  Dintakurti, N.; Kalyanasundaram, S.; Jha, P.; Talaulikar, V. An online survey and interview of GPs in the
UK for assessing their satisfaction regarding the medical training curriculum and NICE guidelines for the
management of menopause. Post Reprod Health 2022, 28, pp. 137-141.

7. Office for National Statistics - Male and female populations: UK Population by Ethnicity. Available at:
https://www .ethnicity-facts-figures.service.gov.uk/uk-population-by-ethnicity/demographics/male-and-
female-populations/latest/ [Accessed 29 February 2024].

Roberts, H.; Hickey, M. Managing the menopause: An update. Maturitas 2016, 86, pp. 53-58.
. Pillay, O.C.; Manyonda, I. The surgical menopause. Best Pract Res Clin Obstet Gynaecol 2022, 81, pp. 111-118.

10. Santoro, N. Perimenopause: From Research to Practice. ] Womens Health 2016, 25, p. 332-339.

11. Politi, M.C., Schleinitz, M.D. and Col, N.F. Revisiting the Duration of Vasomotor Symptoms of Menopause:
A Meta-Analysis. | Gen Intern Med 2008, 23, pp. 1507-1513.

12. UK Menopause Statistics 2023: Attitudes to Menopause at Work. Available at:
https://www .forthwithlife.co.uk/blog/uk-menopause-statistics-2023-attitudes-to-menopause-at-
work/#:~:text=The%20majority %20(90%25)%200f,Poor%20sleep%20(79%25) [Accessed 16 February 2024].

13.  Unite the Union - Unite survey: 83 per cent of menopausal women have zero access to support at work.
Available at: https://www.unitetheunion.org/news-events/news/2023/december/unite-survey-83-per-cent-
of-menopausal-women-have-zero-access-to-support-at-work#:~:text=support%20at%20work-
,Unite%20survey%3A%2083%20per%20cent%200f%20menopausal %20women%20have,access%20to0%20s
[Accessed 29 February 2024].

14.  Alblooshi, S.; Taylor, M.; Gill, N. Does menopause elevate the risk for developing depression and anxiety?
Results from a systematic review. Australasian Psychiatry 2023, 31, pp. 165-173.

15. Freeman, E.W. Associations of depression with the transition to menopause. Menopause 2010, 17, pp. 823-

827.
16. McDaid, D; Park, A-La. The economic case for investing in the prevention of mental health conditions in
the UK. Available at:

https://www.mentalhealth.org.uk/sites/default/files/MHotflushes_Investing_In_Prevention_FULLReport
_FINAL.pdf [Accessed 3 October 2024].

17.  Cho, L.; Kaunitz, A.M.; Faubion, S.S.; Hayes, S.N.; Lau, E.S.; Pristera, N.; Scott, N.; Shifren, J.L.; Shufelt,
C.L.; Stuenkel, C.A; Lindley, K.J.; the ACC CVD in Women Committee. Rethinking Menopausal Hormone
Therapy: For Whom, What, When, and How Long? Circulation 2023, 147, pp. 597-610.

18. Gosset, A.; Pouilles, J.-M.; Trémollieres, F. Menopausal hormone therapy for the management of
osteoporosis. Best Pract Res Clin Endocrinol Metab 2021, 35, 101551.

19. Hodis, H.N.; Mack, W.]. Menopausal Hormone Replacement Therapy and Reduction of All-Cause
Mortality and Cardiovascular Disease. The Cancer Journal 2022, 28, pp. 208-223.

20. Rossouw, J.E.; Anderson, G.L.; Prentice, R.L.; LaCroix, A.Z.; Kooperberg, C.; Stefanick, M.L.; Jackson, R.D;
Beresford, S.A.A. Howard, B.V.; Johnson, K.C.; Kotchen, ].M.; Ockene, J. Risks and Benefits of Estrogen
Plus Progestin in Healthy Postmenopausal Women: Principal Results from the Women's Health Initiative
Randomized Controlled Trial. JAMA 2002, 288, pp. 321-333.


https://doi.org/10.20944/preprints202502.1953.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 February 2025 d0i:10.20944/preprints202502.1953.v1

15 of 23

21. British Menopause Society. HRT: The History. Available at: https://www.womens-health-concern.org/wp-
content/uploads/2022/11/10-WHC-FACTSHEET-HRT-The-history-NOV22-A.pdf [Accessed 16 February
2024].

22. Cagnacci, A.; Venier, M. The Controversial History of Hormone Replacement Therapy. Medicina 2019, 55,
p. 602.

23. Santen, R.J.; Yue, W.; Heitjan, D.F. Modeling of the Growth Kinetics of Occult Breast Tumors: Role in
Interpretation of Studies of Prevention and Menopausal Hormone Therapy. Cancer Epidemiol Biomarkers
Prev 2012, 21, 1038-1048.

24. Manson, J.E.; Chlebowski, R.T.; Stefanick, M.L.; Aragaki, A.K.; Rossouw, J.E.; Prentice, R.L.; Anderson, G.;
Howard, B.V.; Thomson, C.A.; LaCroix, A.Z.; Wactawski-Wende, J.; Jackson, R.D.; Limacher, M.; Margolis,
K.L.; Wassertheil-Smoller, S.; Beresford, S.A.; Cauley, J.A.; Eaton, C.B.; Gass, M.; Hsia, J.; Johnson, K.C.;
Kooperberg, C.; Kuller, L.H.; Lewis, C.E; Liu, S.; Martin, L.W.; Ockene, ].K,; O'Sullivan, M.; Powell, L.H.;
Simon, M.S.; Van Horn, L.; Vitolins, M.Z.; Wallace, R.B. Menopausal Hormone Therapy and Health
Outcomes During the Intervention and Extended Poststopping Phases of the Women’s Health Initiative
Randomized Trials. JAMA 2013, 310, pp. 1353-1368.

25. Platten, G. Hormone Replacement Therapy (HRT): England April 2015 to June 2022. Available at: https://nhsbsa-
opendata.s3.eu-west-2.amazonaws.com/hrt/hrt_June_2022_v001.html [Accessed 16 February 2024].

26. Channel 4 - Channel 4 and Davina McCall to break the menopause taboo. Available at:
https://www.channel4.com/press/news/channel-4-and-davina-mccall-break-menopause-taboo [Accessed
16 February 2024].

27. Hill, M. Peri-Menopause Power. Greentree: London, England, 2021.

28. Brookes, R. (Assistant to Maisie Hill, Margate, England) Personal Communication, 2024.

29. Department of Health: Hundreds of thousands of women experiencing menopause symptoms to get
cheaper HRT. Available at: https://www.gov.uk/government/news/hundreds-of-thousands-of-women-
experiencing-menopause-symptoms-to-get-cheaper-hormone-replacement-therapy [Accessed 16 February
2024].

30. Beezhold, B., Radnitz, C., McGrath, R.E. and Feldman, A. Vegans report less bothersome vasomotor and
physical menopausal symptoms than omnivores. Maturitas 2018, 112, pp. 12-17.

31. Evorel: Package leaflet: Information for the wuser: Evorel® Conti. Available at:
https://www.medicines.org.uk/emc/files/pil.10929.pdf [Accessed 13 March 2024].

32. Hale, G.; Burger, H. Hormonal changes and biomarkers in late reproductive age, menopausal transition
and menopause. Best Best Pract Res Clin Obstet Gynaecol 2009, 23, pp. 7-23.

33. Oj, O. Nutrition and Chronic Conditions. Nutrients 2019, 11, p. 459.

34. Coulston, AM.; Rock, C.L.; Monsen, E.R. Nutrition in the Prevention and Treatment of Disease. Academic
Press: London, England, 2001.

35. Bojar, I.; Wierzbinska-Stepniak, A.; Witczak, M.; Raczkiewicz, D.; Owoc, A. Are cognitive functions in post-
menopausal women related with the contents of macro- and micro-components in the diet? Ann Agric
Environ Med 2015, 22, pp. 178-184.

36. Gangwisch, J.E.; Hale, L.; Garcia, L.; Malaspina, D.; Opler, M.G.; Payne, M.E.; Rossom, R.C.; Lane, D. High
glycemic index diet as a risk factor for depression: analyses from the Women's Health Initiative.

Am | Clin Nutr 2015, 102, pp. 454-463.

37. Liu, Z; Ho, S.C,; Xie, Y.].; Chen, Y.; Chen, Y.; Chen, B.; Wong, S.Y.; Chan, D.; Wong, CK.M.; He, Q.; Tse,
Lap A.; Woo, ]J. Associations between dietary patterns and psychological factors: a cross-sectional study
among Chinese postmenopausal women. Menopause 2016, 23, pp. 1294-1302.

38. Soleymani, M.; Siassi, F.; Qorbani, M.; Khosravi, S.; Aslany, Z.; Abshirini, M.; Zolfaghari, G.; Sotoudeh, G.
Dietary patterns and their association with menopausal symptoms: a cross-sectional study. Menopause 2019,
26, pp. 365-372.

39. Criado-Perez, C. Invisible Women. Vintage Publishing: London, England, 2020.

40. Silva, T.R.; Spritzer, P.M. Skeletal muscle mass is associated with higher dietary protein intake and lower

body fat in postmenopausal women: a cross-sectional study. Menopause 2017, 24, pp. 502-509.


https://doi.org/10.20944/preprints202502.1953.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 February 2025 d0i:10.20944/preprints202502.1953.v1

16 of 23

41. National Library of Medicine: What we know—and still don’t know —about menopause. Available at:
https://magazine. medlineplus.gov/article/what-we-know-and-still-dont-know-about-menopause
[Accessed 19 February 2024].

42. Santoro, N.; Taylor, E.S.; Sutton-Tyrrell, K. The SWAN Song: Study of Women’s Health Across the Nation’s
Recurring Thaemes. Obstet Gynecol Clin North Am 2011, 38, pp. 417-423.

43. Barnard, N.D.; Kahleova, H.; Holtz, D.N.; Znayenko-Miller, T.; Sutton, M.; Holubkov, R.; Zhao, X.; Galandji,
S.; Setchell, K.D.R. A dietary intervention for vasomotor symptoms of menopause: a randomized,
controlled trial. Menopause 2023, 30, pp. 80-87.

44. Edwards, L.; Barber, S. Finder statistics and facts: How many vegetarians and vegans are in the UK in 2024?
Available at: https://www finder.com/uk/uk-diet-trends [Accessed 5 February 2024].

45. Domingo, J.L.; Nadal, M. Carcinogenicity of consumption of red meat and processed meat: A review of
scientific news since the IARC decision. Food Chem Toxicol 2017, 105, pp. 256-261.

46. The Urban List: 16 Of The Best Vegan Documentaries You Need To Watch This Year. Available at:
https://www .theurbanlist.com/a-list/best-vegan-documentaries [Accessed 22 October 2024].

47. Sakkas, H.; Bozidis, P.; Touzios, C.; Kolios, D.; Athanasiou, G.; Athanasopoulou, E.; Gerou, I.; Gartzonika,
C. Nutritional Status and the Influence of the Vegan Diet on the Gut Microbiota and Human Health.
Medicina 2020, 56, p. 88.

48. Lemale, J.; Mas, E.; Jung, C. Bellaiche, M.; Tounian, P. Vegan diet in children and adolescents.
Recommendations from the French-speaking Pediatric Hepatology, Gastroenterology and Nutrition Group
(GFHGNP). Arch Pediatr 2019, 26, pp. 442-450.

49. Dijekic, I; Tomasevic, G. Environmental impacts of the meat chain — Current status and future perspectives.
Trends Food Sci Technol 2016, 54, pp. 94-102.

50. Le, L.; Sabaté, J. Beyond Meatless, the Health Effects of Vegan Diets: Findings from the Adventist Cohorts.
Nutrients 2014, 6, pp. 2131-2147.

51. Turner-McGrievy, G.M.; Davidson, C.R; Wingard, E.E; Wilcox, S.; Frongillo, E.A. Comparative
effectiveness of plant-based diets for weight loss: A randomized controlled trial of five different diets.
Nutrition 2015, 31, pp. 350-358.

52. Kahleova, H.; Rembert, E.; Alwarith, J.; Yonas, W.N.; Tura, A.; Holubkov, R.; Agnello, M.; Chutkan, R.;
Barnard, N.D. Effects of a Low-Fat Vegan Diet on Gut Microbiota in Overweight Individuals and
Relationships with Body Weight, Body Composition, and Insulin Sensitivity. A Randomized Clinical Trial.
Nutrients 2020, 12, p. 2917.

53. Huang, Y,; Jian, Z.; Chang, H.; Nfor, O.; Ko, P.; Lung, C; Lin, L.; Ho, C,; Chiang, Y.; Liaw, Y. Vegan diet
and blood lipid profiles: a cross-sectional study of pre and postmenopausal women. BMC Women's Health
2014, 14, pp. 14-55.

54. Lee, Y.; Kim, S.; Lee, L; Kim, J.; Park, K,; Jeong, J.; Jeon, ].; Shin, J.; Lee, D. Effect of a Brown Rice Based
Vegan Diet and Conventional Diabetic Diet on Glycemic Control of Patients with Type 2 Diabetes: A 12-
Week Randomized Clinical Trial. Plos One 2016, 11, p. e0155918.

55. Monger, X.C.; Gilbert, A.A.; Saucier, L.; Vincent, A. Antibiotic Resistance: From Pig to Meat. Antibiotics
2021, 10, p. 1209.

56. World Health Organisation: Global Antimicrobial Resistance and Use Surveillance System (GLASS) Report 2022,
WHO: Geneva, Switzerland, 2022.

57. Salehi, G.; Diaz, E.; Redondo, R. Forty-five years of research on vegetarianism and veganism: A systematic
and comprehensive literature review of quantitative studies. Heliyon 2023, 9, 16091.

58. Galchenko, A.; Gapparova, K.; Sidorova, E. The influence of vegetarian and vegan diets on the state of bone
mineral density in humans. Crit Rev Food Sci Nutr 2023, 63, pp. 845-861.

59. Iguacel, I.; Miguel-Berges, M.L.; Gdmez-Bruton, A.; Moreno, L.A; Julian, C. Veganism, vegetarianism, bone
mineral density, and fracture risk: a systematic review and meta-analysis. Nutrition Reviews 2019, 77, pp. 1-
18.

60. Eastell, R; O'Neill, T.W.; Hofbauer, L.C.; Langdahl, B.; Reid, ILR. Gold, D.T.; Cummings, S.R.
Postmenopausal osteoporosis. Nat Rev Dis Primers 2016, 2, 16069.


https://doi.org/10.20944/preprints202502.1953.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 February 2025 d0i:10.20944/preprints202502.1953.v1

17 of 23

61. Kale, S.: The Guardian: The 14 things you need to know before you go vegan. Available at:
https://www .theguardian.com/lifeandstyle/2019/jun/19/the-14-things-you-need-to-know-before-you-go-
vegan#:~:text="A%20common%20myth%20is%20that,cashew %20nuts %20and %20pumpkin%20seeds.”
[Accessed 16 March 2024].

62. Fields, H.; Ruddy, B.; Wallace, M R.; Shah, A.; Millstine, D.; Marks, L. How to Monitor and Advise Vegans
to Ensure Adequate Nutrient Intake. Int | Osteopath Med 2016, 116, pp. 96-99.

63. Conde, D.M.; Verdade, R.C.; Valadares, A.L.R.; Mella, L.F.B.; Pedro, A.O.; Costa-Paiva, L. Menopause and
cognitive impairment: A narrative review of current knowledge. World | Biol Psychiatry 2021, 11, pp. 412-
428.

64. Erdélyi, A.; Palfi, E.; TG4, L.; Nas, K.; Szlics, Z.; Torok, M.; Jakab, A.; Varbiro, S. The Importance of Nutrition
in Menopause and Perimenopause— A Review. Nutrients 2024, 16, p. 27.

65. Ren, Y.; Zhang, M; Liu, Y.; Sun, X.; Wang, B.; Zhao, Y.; Liu, D.; Liu, X.; Zhang, D.; Liu, F.; Cheng, C.; Liu,
L.; Chen, X.; Zhou, Q.; Hu, D. Association of menopause and type 2 diabetes mellitus. Menopause 2019, 26,
pp- 325-330.

66. Sipild, S.; Tormakangas, T.; Sillanpaa, E.; Aukee, P.; Kujala, U.M.; Kovanen, V.; Laakkonen, E.K. Muscle
and bone mass in middle-aged women: role of menopausal status and physical activity. | Cachexia
Sarcopenia Muscle 2020, 11, pp. 698-709.

67. Davey, GK.; Spencer, E.A,; Appleby, P.N.; Allen, N.E.; Knox, K.H.; Key, T.J. EPIC-Oxford:lifestyle
characteristics and nutrient intakes in a cohort of 33 883 meat-eaters and 31 546 non meat-eaters in the UK.
Public Health Nutr 2003, 6, pp. 259-269.

68. Fraser, G. Risk factors and disease among vegans. In: J. Binkley and G. L. Jensen, eds. Diet, life expectancy,
and chronic disease. Studies of Seventh-day Adventists and other vegetarians. Oxford University Press:
New York, United States of America, 2003. p. 231-239.

69. Barnard, N.D.; Kahleova, H.; Holtz, D.N.; del Aguila, F.; Neola, M.; Crosby, L.M.; Holubkov, R. The
Women's Study for the Alleviation of Vasomotor Symptoms (WAVS): a randomized, controlled trial of a
plant-based diet and whole soybeans for postmenopausal women. Menopause 2021, 28, pp. 1150-1156.

70. Freedman, R.R. Menopausal hot flashes: Mechanisms, endocrinology, treatment. | Steroid Biochem Mol Biol
2014, 142, pp. 115-120.

71. Ferrari, A. Soy extract phytoestrogens with high dose of isoflavones for menopausal symptoms.

J Obstet Gynaecol Res 2009, 35, pp. 1083-1090.

72. Ye, Y.; Wang, Z; Zhuo, S.; Lu, W,; Liao, H.; Verbruggen, M.A ; Fang, S.; Mai, H.; Chen, Y.; Su, Y. Soy germ
isoflavones improve menopausal symptoms but have no effect on blood lipids in early postmenopausal
Chinese women a randomized placebo-controlled trial. The Journal of The North American Menopause Society
2012, 19, pp. 791-798.

73. Carmignani, L.O.; Pedro, A.O.; Costa-Paiva, L.H.; Pinto-Neto, A.M. The effect of dietary soy
supplementation compared to estrogen and placebo on menopausal symptoms: A randomized controlled
trial. Maturitas 2010, 67, pp. 262-269.

74. Aro, A.; Antoine, ].M.; Pizzoferrato, L;, Reykdal, O.; van Poppel, G. TransFatty Acids in Dairy and Meat
Products from 14 European Countries: The TRANSFAIR Study. ] Food Compos Anal 1998, 11, pp. 150-160.

75. Chavasit, V.; Photi, J.; Kriengsinyos, W.; Ditmetharoj, M.; Preecha, S.; Tontisirin, K. Overcoming the Trans
Fat Problem in Thailand. Curr dev nutr 2019, 3, p. 045.

76. Morris, M.C.; Evans, D.A,; Tangney, C.C.; Bienias, ].L.; Wilson, R.S.; Aggarwal, N.T.; Scherr, P.A. Relation
of the tocopherol forms to incident Alzheimer disease and to cognitive change. Am | Clin Nutr 2005, 81, pp.
508-514.

77. Berti, V.; Murray, J.; Davies, M.; Spector, N.; Tsui, W.H.; Li, Y.; Williams, S.; Pirraglia, E.; Vallabhajosula,
S.; McHugh, P.; Pupi, A.; de Leon, M. J.; Mosconi, L. Nutrient patterns and brain biomarkers of Alzheimer's
disease in cognitively normal individuals. ] Nutr Health Aging 2015, 19, pp. 413-423.

78. Zandi, P.P.; Anthony, ].C; Khachaturian, A.S. Reduced Risk of Alzheimer Disease in Users of Antioxidant
Vitamin Supplements The Cache County Study. Arch Neurol 2004, 61, pp. 82-88.

79. Kesse-Guyot, E.; Andreeva, V.A.; Ducros, V.; Jeandel, C,; Julia, C.; Hercberg, S.; Galan, P. Carotenoid-rich
dietary patterns during midlife and subsequent cognitive function. Br | Nutr 2014, 111, pp. 915-23.


https://doi.org/10.20944/preprints202502.1953.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 February 2025 d0i:10.20944/preprints202502.1953.v1

18 of 23

80. Gu, Y.; Schupf, N.; Cosentino, S.A.; Luchsinger, J.A.; Scarmeas, N. Nutrient intake and plasma p-amyloid.
Neurology 2012, 78, pp. 1832-1840.

81. Mosconi, L.; Berti, V.; Dyke, J.; Schelbaum, E.; Jett, S.; Loughlin, L.; Jang, G.; Rahman, A.; Hristov, H.;
Pahlajani, S.; Andrews, R.; Matthews, D.; Etingin, O.; Ganzer, C.; Leon, M.; Isaacson, R. Menopause impacts
human brain structure, connectivity, energy metabolism, and amyloid-beta deposition. Scientific Reports
2021, 11, 10867.

82. Westerterp-Plantenga, M.S.; Luscombe-Marsh, N.; Lejeune, M.P.G.M.; Diepvens, K.; Nieuwenhuizen, A.;
Engelen, M.P.KJ.; Deutz, N.E.P.; Azzout-Marniche, D.; Tome, D.; Westerterp, K.R. Dietary protein,
metabolism, and body-weight regulation: dose-response effects. Int | Obes 2006, 30, pp. S16-523.

83. Kan, G.A.V. Epidemiology and consequences of sarcopenia. | Nutr Health Aging 2009, 13, pp. 708-712.

84. Beasley, ].M.; LaCroix, A.Z.; Neuhouser, M.L.; Huang, Y.; Tinker, L.; Woods, N.; Michael, Y.; Curb, ].D,;
Prentice, R.L. Protein Intake and Incident Frailty in the Women's Health Initiative Observational Study.

J Am Geriatr Soc 2010, 58, pp. 1063-1071.

85. Richter, M.; Baerlocher, K.,;Bauer, ].M.; Elmadfa, I.; Heseker, H.; Leschik-Bonnet, E.; Stangl, G.; Volkert, D ;
Stehle, P. Revised Reference Values for the Intake of Protein. Ann Nutr Metab 2019, 74, pp. 242-250.

86. Francaux, M.; Demeulder, B.; Naslain, D.; Fortin, R.; Lutz, O.; Caty, G.; Deldicque, L. Aging Reduces the
Activation of the mTORCI1 Pathway after Resistance Exercise and Protein Intake in Human Skeletal Muscle:
Potential Role of REDD1 and Impaired Anabolic Sensitivity. Nutrients 2016, 8, p. 47.

87. Black, K.E.; Matkin-Hussey, P. The Impact of Protein in Post-Menopausal Women on Muscle Mass and
Strength: A Narrative Review. Physiologia 2024, 4, pp. 266-285.

88. Van Der Heijden, I.; Monteyne, A.].; Stephens, F.B.; Wall, B.T. Alternative dietary protein sources to support
healthy and active skeletal muscle aging. Nutrition Reviews 2023, 81, pp. 206-230.

89. Hevia-Larrain, V.; Gualano, B.; Longobardi, I; Gil, S.; Fernandes, A.L.; Costa, L.A.R.; Pereira, RM.R;
Artioli, G.G.; Phillips, S.M.; Roschel, H. High-Protein Plant-Based Diet Versus a Protein-Matched
Omnivorous Diet to Support Resistance Training Adaptations: A Comparison Between Habitual Vegans
and Omnivores. Sports Medicine 2021, 51, pp. 1317-1330.

90. Monteyne, A.J.; Coelho, M.O.C.; Murton, A.J.; Abdelrahman, D.R.; Blackwell, J.R.; Koscien, C.P.; Knapp,
K.M.; Fulford, J.; Finnigan, T.J.A.; Dirks, M.L.; Stephens, F.B.; Well, B.T. Vegan and Omnivorous High
Protein Diets Support Comparable Daily Myofibrillar Protein Synthesis Rates and Skeletal Muscle
Hypertrophy in Young Adults. | Nutr 2023, 153, pp. 1680-1695.

91. Pinckaers, P.J.M.; Hendriks, F.K.; Hermans, W.J.H.; Goessens, J.P.B.; Senden, ]. M.; Van Kranenburg, ] M.X,;
Wodzig, W.K.HW.; Snijders, T.; Van Loon, L.J.C. Potato Protein Ingestion Increases Muscle Protein
Synthesis Rates at Rest and during Recovery from Exercise in Humans. Med Sci Sports Exerc 2022, 54, pp.
1572-1581.

92. Domic, J.; Grootswagers, P.; van Loon, L.J.C.; de Groot, L.C.P.G.M. Perspective: Vegan Diets for Older
Adults? A Perspective On the Potential Impact On Muscle Mass and Strength. Adv Nutr 2022, 13, pp. 712-
725.

93. Trumbo, P; Schlicker, S.; Yates, A.A.; Poos, M. Dietary reference intakes for energy, carbohydrate, fiber,
fat, fatty acids, cholesterol, protein and amino acids. (Commentary). ] Am Diet Assoc 2002, 102.

94. Lonnie, M.; Hooker, E.; Brunstrom, J.M.; Corfe, B.M.; Green, M.A.; Watson, A.W.; Williams, E.A;
Stevenson, E.J.; Penson, S.; Johnstone, A.M. Protein for Life: Review of Optimal Protein Intake, Sustainable
Dietary Sources and the Effect on Appetite in Ageing Adults. Nutrients 2018, 10, p. 360.

95. Campbell, W.W.; Trappe, T.A.; Wolfe, R.R.; Evans, W. J. The Recommended Dietary Allowance for Protein
May Not Be Adequate for Older People to Maintain Skeletal Muscle. | Gerontol A Biol Sci Med Sci 2001, 56,
pp- M373-M380.

96. Deutz, N.E.P,; Bauer, ].M.; Barazzoni, R.; Biolo, G.; Boirie, Y.; Bosy-Westphal, A.; Cederholm, T.; Cruz-
Jentoft, A.; Krznarig, Z.; Nair, K S.; Singer, P.; Teta, D.; Tipton, K.; Calder, P.C. Protein intake and exercise
for optimal muscle function with aging: Recommendations from the ESPEN Expert Group. Clin Nutr 2014,
33, pp. 929-936.

97. Nutritics: Version V6.04. [Computer software] Available through: https://www.nutritics.com/app/#
[Accessed 10 October 2024].


https://doi.org/10.20944/preprints202502.1953.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 February 2025 d0i:10.20944/preprints202502.1953.v1

19 of 23

98. Finglas, P.; Roe, M.; Pinchen, H. McCance and Widdowson's The Composition of Foods: Seventh Summary
Edition, 7" ed.; The Royal Society of Chemistry: Cambridge, England, 2015.

99. Jew, S.; Antoine, J.; Bourlioux, P.; Milner, J.; Tapsell, L.C.; Yang, Y.; Jones, P J.H. Nutrient essentiality
revisited.

J Funct Foods 2015, 14, pp. 203-209.

100. Slavin, J.; Green, H. Dietary fibre and satiety. Nutr Bull 2007, 32, pp. 32-42.

101. Rizzo, G.; Lagana, A.S.; Rapisarda, A.M.C.; La Ferrera, G.M.G.; Buscema, M.; Rossetti, P.; Nigro, A.; Muscia,
V.; Valenti, G.; Sapia, F.; Sarpietro, G.; Zigarelli, M.; Vitale, S.G. Vitamin B12 among Vegetarians: Status,
Assessment and Supplementation. Nutrients 2016, 8, p. 767.

102. Watanabe, F.; Yabuta, Y.; Bito, T.; Teng, F. Vitamin B12-Containing Plant Food Sources for Vegetarians.
Nutrients 2014, 6, pp. 1861-1873.

103. Lachner, C.; Steinle, N.I; Regenold, W.T. The Neuropsychiatry of Vitamin B12 Deficiency in Elderly
Patients. | Neuropsychiatry Clin Neurosci 2012, 24, pp. 5-15.

104. Aytekin, N.; Mileva, K.N.; Cunliffe, A.D. Selected B vitamins and their possible link to the aetiology of age-
related sarcopenia: relevance of UK dietary recommendations. Nutr Res Rev 2018, 31.

105. Markisi¢, M.; Pavlovi¢, A.M.; Pavlovi¢, D.M. The Impact of Homocysteine, Vitamin B12, and Vitamin D
Levels on Functional Outcome after First-Ever Ischaemic Stroke. Biomed Res Int 2017, 5489057.

106. Maki, P.M.; Jaff, N.G. Brain fog in menopause: a health-care professional’s guide for decision-making and
counseling on cognition. Climacteric 2022, 25, pp. 570-578.

107. Benham, A.; Gallegos, D.; Hanna, K.; Hannan-Jones, M. Vitamin B12 Supplementation Adequacy in
Australian Vegan Study Participants. Nutrients 2022, 14, p. 4781.

108. Bor, M.V.; von Castel-Roberts, K.M.; Kauwell, G.P.A; Stabler, S.P.; Allen, R.H.; Maneval, D.R; Bailey L.B,;
Nexo, E. A daily intake of approximately 6 ug vitamin B-12 appears to saturate all the vitamin B-12-related
variables in Danish postmenopausal women. Am | Clin Nutr 2006, 83, pp. 52-58.

109. Bor, M.V,, von Castel-Roberts, K.M.; Kauwell, G.P.A ; Stabler, S.P.; Allen, R.H.; Maneval, D.R.; Bailey, L.B,;
Nexo E. Daily intake of 4 to 7 ug dietary vitamin B-12 is associated with steady concentrations of vitamin
B-12-related biomarkers in a healthy young population. Am | Clin Nutr 2010, 91, pp. 571-577.

110. Zeuschner, C.L.; Hokin, B.D.; Marsh, K.A.; Saunders, A.V.; Reid, M.A.; Ramsay, M.R. Vitamin B12 and
vegetarian diets. Med | Aust 2013, 199.

111. Lips, P. Vitamin D Physiology. Prog Biophys Mol Biol 2006, 92, pp. 4-8.

112. Nieves, ] W.; Cosman, F.; Grubert, E.; Ambrose, B.; Ralston, S.H.; Lindsay, R. Skeletal Effects of Vitamin D
Supplementation in Postmenopausal Black Women. Calcif Tissue Int 2012, 91, pp. 316-324.

113. Verschueren, S.; Bogaerts, A.; Delecluse, C.; Claessens, A.L.; Haentjens, P.; Vanderschueren, D.; Boonen, S.
The effects of whole-body vibration training and vitamin D supplementation on muscle strength, muscle
mass, and bone density in institutionalized elderly women: A 6-month randomized, controlled trial. ] Bone
Miner Res 2011, 26, pp. 42-49.

114. Zhu, K; Bruce, D.; Austin, N.; Devine, A.; Ebeling, P.R.; Prince, R.L. Randomized Controlled Trial of the
Effects of Calcium With or Without Vitamin D on Bone Structure and Bone-Related Chemistry in Elderly
Women With Vitamin D Insufficiency. ] Bone Miner Res 2008, 23, pp. 1343-1348.

115. Gandy, J. Manual of Dietetic Practice. 6th ed. Wiley: Newark, New Jersey, United States of America 2019.

116. Melina, V.; Craig, W.; Levin, S. Position of the Academy of Nutrition and Dietetics: Vegetarian Diets. | Acad
Nutr Diet 2016, 116, pp. 1970-1980.

117. MacLaughlin, J.; Holick, M.F. Aging decreases the capacity of human skin to produce vitamin D3. | Clin
Invest 1985, 76, pp. 1536-1538.

118. Bussell, G. Menopause. In: Gandy, |. Manual of Dietetic Practice. 6th ed. Wiley Blackwell: Oxford, England, 2019.

119. Benedik, E. Sources of vitamin D for humans. Vitamin and Nutrition Research 2022, 92, pp. 1664-2821.

120. Galchenko, A.V.; Ranjit, R. Vitamin D and it's status in vegetarians and vegans. Problems of Biological,
Medical and Pharmaceutical Chemistry 2021, 24, pp. 20-27.

121. Hansen, T.H.; Madsen, M.T.B.; Jorgensen, N R.; Cohen, A.S.; Hansen, T.; Vestergaard, H.; Pedersen, O.;
Allin, K. H. Bone turnover, calcium homeostasis, and vitamin D status in Danish vegans. Eur | Clin Nutr
2018, 72, p. 1046-1054.


https://doi.org/10.20944/preprints202502.1953.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 February 2025 d0i:10.20944/preprints202502.1953.v1

20 of 23

122. Public Health England: Government Dietary Recommendations. Available at:
https://assets.publishing.service.gov.uk/media/5a749fece5274a44083b82d8/government_dietary_recomme
ndations.pdf [Accessed 26 March 2024].

123. Jackson, R.D.; LaCroix, A.Z.; Gass, M.; Wallace, R.B.; Robbins, J.; Lewis, C.E.; Bassford, T.; Beresford, S.A.A.;
Black, H.R. Blanchette, P.; Bonds, D.E.; Brunner, R.L. et al. Calcium plus Vitamin D Supplementation and
the Risk of Fractures. N Engl | Med 2006, 354, pp. 669-683.

124. Lips, P.; Graafmans, W.C.; Ooms, M.E.; Bezemer, P.D.; Bouter, L.M. Vitamin D Supplementation and
Fracture Incidence in Elderly Persons. Ann Intern Med 1996, 124, pp. 400-426.

125. Meyer, H.E.; Smedshaug, G.B.; Kvaavik, E.; Falch, J.A.,; Tverdal, A.; Pedersen, J.I. Can Vitamin D
Supplementation Reduce the Risk of Fracture in the Elderly? A Randomized Controlled Trial. | Bone Miner
Res 2009, 17, pp. 705-715.

126. Chapuy, M.C.; Arlot, M.E.,; Duboeuf, F.; Brun, J.; Crouzet, B.; Arnaud, S.; Delmas, P.D.; Meunier, P.J.
Vitamin D3 and calcium to prevent hip fractures in elderly women. N Engl | Med 1992, 327, pp. 1637-1642.

127. Chapuy, M.C.; Pamphile, R.; Paris, E.; Kempf, C.; Schlichting, M.; Arnaud, S.; Garnero, P.; Meunier, P.J.
Combined Calcium and Vitamin D3 Supplementation in Elderly Women: Confirmation of Reversal of
Secondary Hyperparathyroidism and Hip Fracture Risk: The Decalyos II Study. Osteoporos Int 2002, 13, pp.
257-264.

128. Peacock, M.; Liu, G.; Carey, M.; McClintock, R.; Ambrosius, W.; Hui, S.; Johnston, C.C. Effect of calcium or
250H vitamin D3 dietary supplementation on bone loss at the hip in men and women over the age of 60. |
Clin Endocrinol Metab 2000, 85, pp. 3011-3019.

129. Rizzoli, R.; Stoermann, C.; Ammann, P.; Bonjour, J. Hypercalcemia and hyperosteolysis in vitamin D
intoxication: Effects of clodronate therapy. Bone 1994, 15, pp. 193-198.

130. Ross, A.C.; Manson, J.E.; Abrams, S.A.; Aloia, J.F, Brannon, P.M.; Clinton, S.K.; Durazo-Arvizu, R.A,;
Gallagher, J.C.; Gallo, R.L.; Jones, G.; Kovacs, C.S.; Mayne, S.T.; Rosen, C.J.; Shapses, S.A. The 2011 Report
on Dietary Reference Intakes for Calcium and Vitamin D from the Institute of Medicine: What Clinicians
Need to Know. | Clin Endocrinol Metab 2011, 96, pp. 53-58.

131. Bischoff-Ferrari, H.A. Optimal Serum 25-Hydroxyvitamin D Levels for Multiple Health Outcomes.
Sunlight, Vitamin D and Skin Cancer 2008, 624, pp. 55-71.

132. Vieth, R. Why the minimum desirable serum 25-hydroxyvitamin D level should be 75 nmol/L (30 ng/ml).
Best Pract Res Clin Endocrinol Metab 2011, 25, pp. 681-691.

133. Kudan, R.; Soltirovska Salamon, A.; Andronikov, D.; Benedik, E. Dietary sources of vitamin D, vitamin D
supplementation, and its bio-viability. Eur | Pediatr 2018, 14, pp. 115-122.

134. DeFilippis, A.P.; Sperling, L.S. Understanding omega-3's. Am Heart ] 2006, 151, pp. 564-570.

135. Saini, R.K.; Prasad, P.; Sreedhar, R.V.; Akhilender Naidu, K. Shang, X, Keum, Y.-S. Omega-3
Polyunsaturated Fatty Acids (PUFAs): Emerging Plant and Microbial Sources, Oxidative Stability,
Bioavailability, and Health Benefits— A Review. Antioxidants 2021, 10, 1627.

136. Burdge, G. Alpha-linolenic acid metabolism in men and women: nutritional and biological implications.
Curr Opin Clin Nutr Metab Care 2004, 7, pp. 137-144.

137. Davis, B.C.; Kris-Etherton, P.M. Achieving optimal essential fatty acid status in vegetarians: current
knowledge and practical implications. Am | Clin Nutr 2003, 78, pp. 640S—646S.

138. Barcel6-Coblijn, G.; Murphy, E.J. Alpha-linolenic acid and its conversion to longer chain n-3 fatty acids:
Benefits for human health and a role in maintaining tissue n-3 fatty acid levels. Progress in Lipid Research
2009, 48, pp. 355-374.

139. Gebauer, S.K; Psota, T.L.; Harris, W.S.; Kris-Etherton, P.M. n-3 fatty acid dietary recommendations and
food sources to achieve essentiality and cardiovascular benefits. Am | Clin Nutr 2006, 83, pp. 15265-1535S.

140. Shafie, S.R.; Wanyonyi, S.; Panchal, S.K.; Brown, L. Linseed Components Are More Effective ThanWhole
Linseed in Reversing Diet-Induced Metabolic Syndrome in Rats. Nutrients 2019, 11, p. 1677.

141. Fretts, A.M.; Mozaffarian, D.; Siscovick, D.S.; Sitlani, C.; Psaty, B.M.; Rimm, E.B.; Song, X.; McKnight, B.;
Spiegelman, D.; King, I.B.; Lemaitre, R.N. Plasma phospholipid and dietary a-linolenic acid, mortality,
CHD and stroke: the Cardiovascular Health Study. Br ] Nutr 2014, 112, pp. 1206-1213.


https://doi.org/10.20944/preprints202502.1953.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 February 2025 d0i:10.20944/preprints202502.1953.v1

21 of 23

142. Feehan, O.; Magee, P.J.; Pourshahidi, L.K.; Armstrong, D.]J.; Slevin, M.M.; Allsopp, P.J.; Conway, M.C,;
Strain, J.J.; McSorley, E.M. Associations of long chain polyunsaturated fatty acids with bone mineral density
and bone turnover in postmenopausal women. Eur | Nutr 2023, 62, pp. 95-104.

143. Muramatsu, T.; Yatsuya, H.; Toyoshima, H.; Sasaki, S.; Li, Y.; Otsuka, R.; Wada, K.; Hotta, Y.; Mitsuhashi,
H.; Matsushita, K.; Murohara, T.; Tamakoshi, K. Higher dietary intake of alpha-linolenic acid is associated
with lower insulin resistance in middle-aged Japanese. Preventative Medicine 2010, 50, pp. 272-276.

144. Ridges, L;, Sunderland, R.; Moerman, K.; Meyer, B.; Astheimer, L.; Howe, P. Cholesterol lowering benefits
of soy and linseed enriched foods. Asia Pac | Clin Nutr 2001, 10, pp. 204-211.

145. Wallace, L.S.; Ballard, J.E. Lifetime Physical Activity and Calcium Intake Related to Bone Density in Young
Women. Journal of Women's Health & Gender-Based Medicine 2002, 11, pp. 389-398.

146. Menzel, J.; Abraham, K; Stangl, G.I.; Ueland, P.M.; Obeid, R.; Schulze, M.B.; Herter-Aeberli, I.; Schwerdytle,
T.; Weikert, C. Vegan Diet and Bone Health —Results from the Cross-Sectional RBVD Study. Nutrients 2021,
13, p. 685.

147. Ji, M,; Yu, Q. Primary osteoporosis in postmenopausal women. Chronic Dis Transl Med 2015, 1, pp. 9-13.

148. Ahlborg, H.G.; Johnell, O.; Turner, C.H.; Rannevik, G.; Karlsson, M.K. Bone Loss and Bone Size after
Menopause. N Engl | Med 2003, 349, pp. 327-334.

149. Nilas, L.; Christiansen, C. Rates of bone loss in normal women: evidence of accelerated trabecular bone loss
after the menopause. Eur | Clin Invest 1988, 18, pp. 529-534.

150. Neufingerl, N.; Eilander, A. Nutrient Intake and Status in Adults Consuming Plant-Based Diets Compared
to Meat-Eaters: A Systematic Review. Nutrients 2021, 14, p. 29.

151. Kohlenberg-Mueller, K.; Raschka, L. Calcium balance in young adults on a vegan and lactovegetarian diet.
] Bone Miner Res 2003, 21, pp. 28-33.

152. Daniele, N.D.; Carbonelli, M.G.; Candeloro, N.; Iacopino, L.; De Lorenzo, A.; Andreoli, A. Effect of
supplementation of calcium and Vitamin D on bone mineral density and bone mineral content in peri- and
post-menopause women: A double-blind, randomized, controlled trial. Pharmacol Res 2004, 50, pp. 637-641.

153. Weaver, C.M.; Proulx, W.R.; Heaney, R. Choices for achieving adequate dietary calcium with a vegetarian
diet. Am J Clin Nutr 1999, 70, pp. 543-548.

154. Cano, A.; Chedraui, P.; Goulis, D.G.; Lopes, P.; Mishra, G.; Alfred M.; Levent M.S.; Simoncini, T.; Stevenson,
J.C,; Stute, P.; Tuomikoski, P.; Rees, M.; Lambrinoudaki, I. Calcium in the prevention of postmenopausal
osteoporosis: EMAS clinical guide. Maturitas 2018, 107, pp. 7-12.

155. Lonnerdal, B. Dietary Factors Influencing Zinc Absorption. ] Nutr 2000, 130, pp. 13785-1383S.

156. Buchowski, M.S. in Calcium: Chemistry, Analysis, Function and Effects, ed. V. R. Preedy, The Royal Society of
Chemistry, 2015, pp. 3-20.

157. Messina, V.; Mangels, A.R. Considerations in Planning Vegan Diets: Children. ] Am Diet Assoc 2001, 101,
pp- 661-669.

158. Bothwell, T.H. Overview and Mechanisms of Iron Regulation. Nutrition Reviews 1995, 53, pp. 237-245.

159. Handelman, G.J.; Levin, N.W. Iron and anemia in human biology: a review of mechanisms. Heart Failure
Reviews 2008, 13, p. 393-404.

160. Firquet, A.; Kirschner, W.; Bitzer, ]J. Forty to fifty-five-year-old women and iron deficiency: clinical
considerations and quality of life. Gynecol Endocrinol 2017, 33, 503-509.

161. Anand, I; McMurray, J. J.V.; Whitmore, J.; Warren, M.; Pham, A.; McCamish, M.A.; Burton, P.B.]. Anemia
and Its Relationship to Clinical Outcome in Heart Failure. Circulation 2004, 110, pp. 149-154.

162. Ezekowitz, J.A.; McAlister, F.A.; Armstrong, P.W. Anemia Is Common in Heart Failure and Is Associated
With Poor Outcomes: Insights From a Cohort of 12,065 Patients With New-Onset Heart Failure. Circulation
2003, 107, pp. 223-225.

163. Harris, M.M.; Houtkooper, L.B.; Stanford, V.A.; Parkhill, C.; Weber, J.L.; Flint-Wagner, H.; Weiss, L.; Going
S.B.; Lohman, T.G. Dietary Iron Is Associated with Bone Mineral Density in Healthy Postmenopausal
Women. ] Nutr 2003, 133, pp. 3598-3602.

164. Toxqui, L.; Vaquero, M.P. Chronic Iron Deficiency as an Emerging Risk Factor for Osteoporosis: A
Hypothesis. Nutrients 2015, 7, pp. 2324-2344.


https://doi.org/10.20944/preprints202502.1953.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 February 2025 d0i:10.20944/preprints202502.1953.v1

22 of 23

165. Patterson, A.].; Brown, W.].; Powers, ].R.; Roberts, D.C. Iron deficiency, general health and fatigue: Results
from the Australian Longitudinal Study on Women's Health. Qual Life Res 2000, 9, pp. 491-497.

166. Waldmann, A.; Koschizke, J.W.; Leitzmann, C.; Hahn, A. Dietary Iron Intake and Iron Status of German
Female Vegans: Results of the German Vegan Study. Ann Nutr Metab 2004, 48, p. 103-108.

167. Weikert, C,; Trefflich, I.; Menzel, ].; Obeid, R.; Longree, A.; Dierkes, J.; Meyer, K.; Herter-Aeberli, I.; Mai,
K.; Stangl, G.I; Miiller, S.M.; Schwerdtle, T.; Lampen, A.; Abraham, K. Vitamin and Mineral Status in a
Vegan Diet. Dtsch Arztebl Int, 2020, 117, p. 575-582.

168. Hurrell, R.; Egli, I. Iron bioavailability and dietary reference values. Am | Clin Nutr 2010, 91(5), pp. 1461S-
14678S.

169. Department of Health - Dietary Reference Values, London: HMSO. Available at:
https://assets.publishing.service.gov.uk/media/5bab995240f0b607130bd49d/Dietary_Reference_Values_-
_A_Guide__1991_.pdf [Accessed 19 February 2024].

170. Sager, M. Chocolate and Cocoa Products as A Source of Essential Elements in Nutrition. Nutrition & Food
Sciences 2012, 2, p. 123.

171. Charlton, R.W.; Bothwell, T.H. Iron Absorption. Annu Rev Med 1983, 34, pp. 55-68.

172. Luong, R; Ribeiro, R.V.; Rangan, A.; Naganathan, V.; Blyth, F.; Waite, L.M.; Handelsman, D.J.; Couteur,
D.G.Le; Seibel, M.J.; Hirani, V. Haem Iron Intake Is Associated with Increased Major Adverse
Cardiovascular Events, All-Cause Mortality, Congestive Cardiac Failure, and Coronary Revascularisation
in Older Men: The Concord Health and Ageing in Men Project. | Nutr Health Aging 2023, 27, pp. 559-570.

173. Waymack, J.R.; Austin, R. Iron Overdose. ] Educ Teach Emerg Med 2019, 4, pp. 1-30.

174. Frederickson, C. J.; Koh, J.-Y.; Bush, A.L.The neurobiology of zinc in health and disease. Nat Rev Neurosci
2005, 6, pp. 449-462.

175. Blasiak, J.; Pawlowska, E.; Chojnacki, J.; Szczepanska, J.; Chojnacki, C.; Kaarniranta, K. Zinc and Autophagy
in Age-Related Macular Degeneration. Int ] Mol Sci 2020, 21, p. 4994.

176. Ito, A.; Kawamura, H.; Otsuka, M.; Ikeuchi, M.; Ohgushi, H.; Ishikawa, K.; Onuma, K.; Kanzaki, N.; Sogo,
Y.; Ichinose, N. Zinc-releasing calcium phosphate for stimulating bone formation. Mater. Sci. Eng: C 2002,
22, pp. 21-25.

177. Mutlu, M.; Argun, M.; Kilic, E.; Saraymen, R.; Yazar, S. Magnesium, Zinc and Copper Status in
Osteoporotic, Osteopenic and Normal Post-menopausal Women. ] Int Med Res 2007, 35, pp. 692-695.

178. Lowe, N.M.; Fraser, W.D.; Jackson, M.]. Is there a potential therapeutic value of copper and zinc for
osteoporosis? Proc Nutr Soc 2009, 61, pp. 181-185.

179. Mahdavi-Roshan, M.; Ebrahimi, M.; Ebrahimi, A. Copper, magnesium, zinc and calcium status in
osteopenic and osteoporotic post-menopausal women. Clin Cases Miner Bone Metab 2015, 12, pp. 18-21.

180. Kelkitli, E.; Nurinnisa, O.; Aslan, N.A; Kilic-Baygutalp, N.; Bayrakutan, Z.; Kurt, N.; Bakan, N.; Bakan, E.
Serum zinc levels in patients with iron deficiency anemia and its association with symptoms of iron
deficiency anemia. Ann Hematol 2016, 95, pp. 751-756.

181. Gupta, R.K,; Gangoliya, S.S.; Singh, N.K. Reduction of phytic acid and enhancement of bioavailable
micronutrients in food grains. | Food Technol 2013, 52, pp. 676-684.

182. Saunders, A.V.; Craig, W.].; Baines, S.K. Zinc and vegetarian diets. Med | Aust 2013, 199, pp. S17-521.

183. Zimmermann, M.B. The role of iodine in human growth and development. Semin Cell Dev Biol 2011, 22, pp.
645-652.

184. Eveleigh, E.; Coneyworth, L.; Zhou, M.; Burdett, H.; Malla, J.; Nguyen, V.H.; Welham, S. Vegans and
vegetarians living in Nottingham (UK) continue to be at risk of iodine deficiency. Br | Nutr 2023, 129, pp.
1510-1527.

185. Groufh-Jacobsen, S.; Hess, S.Y.; Aakre, I.; Folven Gjengedal, E.L.; Blandhoel Pettersen, K.; Henjum, S.
Vegans, Vegetarians and Pescatarians Are at Risk of Iodine Deficiency in Norway. Nutrients 2020, 12, 3555.

186. Zimmermann, M.B.; Boelaert, K. Iodine deficiency and thyroid disorders. Diabetes & Endocrinology, 2015,
3(4), pp- P286-295.

187. Dunn, D.; Turner, C. Hypothyroidism in Women. Nursing for Women's Health 2016, 20, pp. 93-98.

188. British Nutrition Foundation - Nutrition Requirements. Available at:
https://www .nutrition.org.uk/media/l1z2ekndj/nutrition-requirements-update.pdf [Accessed 26 March 2024].


https://doi.org/10.20944/preprints202502.1953.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 February 2025 d0i:10.20944/preprints202502.1953.v1

23 of 23

189. Bath, S.C.; Button, S.; Rayman, M.P. Availability of iodised table salt in the UK - is it likely to influence
population iodine intake? Public Health Nutr 2013, 7, pp. 450-454.

190. Smyth, P.P. Iodine, Seaweed, and the Thyroid. Eur Thyroid | 2021, 10, pp. 101-108.

191. Nicol, K.; Nugent, A.P.; Woodside, J.V.; Hart, K.H.; Bath, S.C. The impact of replacing milk with plant-
based alternatives on iodine intake: a dietary modelling study. Eur | Nutr 2024, 63, pp. 599-611.

192. Kohrle, J.; Gartner, R. Selenium and thyroid. Best Pract Res Clin Endocrinol Metab 2009, 23, pp. 815-827.

193. Burk, R. F. Selenium, an Antioxidant Nutrient. Nutr Clin Pract 2002, 5, pp. 75-79.

194. Hatfield, D.L.; Berry, M.].; Gladyshev, V. N. Selenium: Its Molecular Biology and Role in Human Health, 3rd
ed.; Springer Science: New York, United States of America, 2012.

195. Kuria, A.; Fang, X.; Li, M.; Han, H.; He, J.; Aaseth, ]J.O.; Cao, Y. Does dietary intake of selenium protect
against cancer? A systematic review and meta-analysis of population-based prospective studies. Crit Rev
Food Sci Nutr 2020, 60, pp. 684-694.

196. Bates, B.; Lennox, A.; Prentice, A.; Bates, C.; Page, P.; Nicholson, S.; Swan, G. National Diet and Nutrition
Survey: Results from Years 1, 2, 3 and 4 (combined) of the Rolling Programme (2008/2009 — 2011/2012). Crown:
London, England, 2014. Available through:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/31099
5/NDNS_Y1_to_4_UK_report.pdf [Accessed 2 February 2024].

197. Klein, L.; Dawczynski, C.; Schwarz, M.; Maares, M.; Kipp, K.; Haase, H.; Kipp, A.P. Selenium, Zinc, and
Copper Status of Vegetarians and Vegans in Comparison to Omnivores in the Nutritional Evaluation
(NuEva) Study. Nutrients 2023, 15, p. 3538.

198. Fallon, N.; Dillon, S.A. Low Intakes of Iodine and Selenium Amongst Vegan and Vegetarian Women
Highlight a Potential Nutritional Vulnerability. Front Nutr 2020, 7, p. 72.

199. Cardoso, B.R.; Apolinario, D.; Bandeira, V.D.; Busse, A.L.; Magaldi, R.M.; Jacob-Filho, W.; Cozzolino, S.M.F.
Effects of Brazil nut consumption on selenium status and cognitive performance in older adults with mild
cognitive impairment: a randomized controlled pilot trial. Eur ] Nutr 2015, 55, pp. 107-116.

200. MacFarquhar, J.K.; Broussard, D.L.; Melstrom, P. Acute Selenium Toxicity Associated With a Dietary
Supplement. Arch Intern Med 2010, 170, pp. 256-261.

201. Schomburg, L. Plant-Based Diets and Selenium Intake and Status. Vegetarian and Plant-Based Diets in Health
and Disease Prevention 2017, pp. 729-746.

202. Bani, S.; Hasanpour. S.; Farzad. R.L.; Hasankhani, H.; Sharami, S.H. The effect of folic Acid on menopausal
hot flashes: a randomized clinical trial. ] Caring Sci 2013, 2, pp. 131-40.

203. Dennehy, C.; Tsourounis, C. A review of select vitamins and minerals used by postmenopausal women.
Maturitas, 2010, pp. 370-380.

204. Cinquanta, L.; Di Cesare, C.; Manoni, R.; Piano, A.; Roberti, P.; Salvatori, G. Mineral essential elements for
nutrition in different chocolate products. Int | Food Sci Nutr 2016, 67, pp. 773-778.

205. Mezzullo, M.; Gambineri, A.; Dalmazi, G.; Fazzini, A.; Magagnoli, M.; Baccini, M.; Vicennati, V.; Pelusi, C.;
Pagotto, U. Fanelli, F. Steroid reference intervals in women: influence of menopause, age and
metabolism. Eur | Endocrinol 2021, 184, pp. 395-407.

206. McCarthy, D.; Berg, A. Weight Loss Strategies and the Risk of Skeletal Muscle Mass Loss. Nutrients 2021,
13, 2473.

207. Yumuk, V.; Tsigos, C.; Fried, M.; Schindler, K.; Busetto, L.; Micic, D.; Toplak, H. European Guidelines for
Obesity Management in Adults. Obesity Facts 2015, 8, p. 402—424.

208. Martins, C.; Roekenes, J.; Gower, B.A.; Hunter, G.R. Metabolic adaptation is associated with less weight
and fat mass loss in response to low-energy diets. Nutrition & Metabolism 2021, 18, p. 60.

209. Manolagas, S.C.; O'Brien, C.A.; Almeida, M. The role of estrogen and androgen receptors in bone health
and disease. Nat Rev Endocrinol 2013, 9, pp. 699-712.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or
products referred to in the content.


https://doi.org/10.20944/preprints202502.1953.v1

