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A B S T R A C T

Objectives: Lifestyle modifications that may reduce menopausal symptoms have generated much interest. The
vegetarian diet has been associated with a lower risk of chronic disease as well as a more healthy hormonal
milieu. Our objective in this cross-sectional study was to survey peri- and postmenopausal women to investigate
menopausal symptoms and dietary pattern.
Study design: Survey distribution in 2015–2016 was aimed at female vegans, vegetarians, and omnivores be-
tween the ages of 45 and 80 years, who were active on senior and vegetarian social networking websites and at
vegan restaurants and events. Main outcome measures: We investigated vasomotor and physical symptoms as
measured by the Menopause-specific Quality of Life Questionnaire (MENQOL) and dietary pattern classified by
animal protein intakes reported in response to food frequency questions.
Results: Out of 754 participants who completed the survey, 604 reported they were perimenopausal (n=121) or
postmenopausal (n= 483), of whom 539 also completed the food frequency questions. We compared vasomotor
and physical symptoms in omnivores (n=304, consumed meat and/or poultry at least monthly) and vegans
(n=125, abstained from all animal proteins) using general linear models; covariates included age, exercise,
hormone replacement therapy, presence of reproductive organs, and age at menopause. Among perimenopausal
women, vegans reported less bothersome vasomotor (p < 0.01) and physical symptoms (p < 0.01) than om-
nivores. For both symptom types, more vegetables and less flesh food were associated with less bothersome
symptoms (p values < 0.05).
Conclusion: Eating a plant-based diet may be helpful for women in menopausal transition who prefer a natural
means to manage their symptoms.

1. Introduction

Most women in peri- or postmenopause report symptoms that ne-
gatively affect their quality of life. The Study of Women’s Health Across
the Nation (SWAN) followed mid-life changes occurring in women from
various ethnic backgrounds over ten years. The study found vasomotor
symptoms, or hot flashes and night sweats, are more strongly related to
menopause than are other symptoms, with 60–80% prevalence [1,2].
Physical symptoms such as joint pain, fatigue, and sleep problems are
also commonly experienced during this period [3,4]. While hormone
replacement therapy effectively manages symptoms, risks and side ef-
fects have generated increasing demand for non-hormonal therapies
[5].

Non-hormonal therapies for menopausal symptoms include lifestyle
practices such as exercise regimens or use of herbal supplements such as
black cohosh. However, efficacy of these therapies is generally

insufficient or inconclusive [6]. There has also been much interest in
single dietary factors that may be therapeutic, particularly plant foods
containing phytoestrogens like isoflavones that can metabolize to es-
trogenic metabolites. One of the most widely used therapies for
symptom management has been soy foods, based on the assumption
that the high content of isoflavones would be as effective but safer than
hormonal therapy [7]. Many primary studies have investigated the ef-
ficacy of phytoestrogens in reducing menopausal symptoms. While re-
sults have been conflicting [8], a recent systematic review and meta-
analysis concluded that soy isoflavones were associated with modest
reductions in hot flashes (but not night sweats) and vaginal dryness [9].
Because foods are rarely consumed alone and potentially therapeutic
foods like soy may not be acceptable, analyzing diet patterns is a pre-
ferred strategy, as studies have demonstrated the positive impact of
healthy diet patterns [10]. Although defined differently across studies,
healthy diet patterns often are associated with vegetarian, vegan and
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plant based diets, which include high fiber and low fat content, large
amounts of fruits, vegetables, whole grains, and legumes, and little or
no animal foods [11].

Numerous studies comparing the health effects of Seventh Day
Adventists who followed a vegetarian versus a non-vegetarian diet have
consistently demonstrated that vegetarian diets are associated with
lower body mass index and lower risk of chronic diseases such as cor-
onary heart disease, type 2 diabetes, and cancer [12]. In fact, vegan
diets which avoid all animal foods may actually confer additional dis-
ease protection for major chronic disease. Based on our literature re-
view, no studies have explored the link between the vegan diet pattern
and vasomotor or physical menopausal symptoms. Our objective was to
recruit a large sample of vegan women in menopausal transition, cap-
turing omnivores for comparison. The rationale for choosing vegans
instead of vegetarians was to study a self-defined group following a diet
rich in foods associated with reduced menopausal symptoms (e.g. soy,
fruits, vegetables) and devoid of foods that might increase symptoms
(e.g. animal fat). Animals foods consumed by vegetarians possibly de-
crease the proportion of plant foods consumed, making this diet less
likely to correlate with symptom reduction. We hypothesized that
participants on a vegan diet would report less severe vasomotor and
physical menopausal symptoms than would omnivores. Our secondary
aim was to investigate the relationship of specific food group con-
sumption to menopausal symptoms.

2. Methods and materials

2.1. Study design

In our cross-sectional study, an online survey was delivered via
SurveyMonkey® and later Qualtrics® from spring, 2015, through
summer, 2016. The survey distribution was aimed at female vegans and
omnivores, ages 45–80. The study was approved by the Institutional
Review Boards (IRBs) of the collaborating universities.

2.2. Study protocol

Participants were recruited with a digital flyer posted on social
networking websites and discussion boards. Gatekeepers of senior and
vegan/vegetarian meet-up groups and other online communities, or-
ganizations, and events were contacted via email to request survey
posting. In greater New York City and Chicago, paper flyers with the
survey link were distributed at locations frequented by vegans, (e.g.
health food store, restaurants, gyms, and diet-themed public events).
Participants consented electronically. The survey took about 25min. No
incentive was provided for survey completion.

2.3. Measures

The Menopause-specific Quality of Life Questionnaire (MENQOL)
[13] was embedded within the larger survey, and is a psychometrically
sound tool for measuring menopausal symptoms/problems. It consists
of 29 symptom questions that are classified into four domains: vaso-
motor (items 1–3), psychosocial (items 4–10), physical (items 11–26),
and sexual (items 27–29). In this study, results for the vasomotor and
physical subscales are reported. Vasomotor symptoms include hot fla-
shes/flushes, night sweats, and sweating; physical symptoms include
flatulence, muscle and joint aches, fatigue, sleep difficulties, neck/
head/back aches, reduced strength/stamina, lethargy, skin changes,
weight gain, facial hair, bloating, and frequent/involuntary urination.
To reduce participant burden, we changed the format of items from a
two-part (yes/no and then a “bothersome” rating) to a one-part 0–6
Likert scale asking respondents how bothersome each symptom was
over the past month [13]. In the initial survey launch, three items on
the MENQOL physical subscale were omitted due to clerical error; this
was addressed statistically through mean substitution.

The MENQOL demonstrated validity and reliability in a post-
menopausal female population aged 47–62 years old [13]. Discriminant
construct validity of the physical subscale with both the Neugarten and
Kraines’ Menopause Symptom Checklist and Somatic and Psychoso-
matic Subscales was reported at 0.69; the coefficient reported for the
vasomotor subscale with Somatic Subscales was lower at 0.40, but
correlated with intensity of hot flushes at 0.66. Test-retest reliability
correlation coefficients for the physical and vasomotor subscales were
0.81 and 0.85, and Cronbach’s alpha coefficients were 0.87 to 0.82,
respectively. In our study, Cronbach’s alpha coefficients were 0.94 for
the physical and 0.87 for the vasomotor subscales.

Because physical activity has been linked with menopausal
symptom improvement [14], the survey included the Godin-Shephard
Leisure-Time Physical Activity Questionnaire [15] which measures time
spent over 7 days doing different kinds of exercise. Respondents re-
ported how often they engaged in strenuous, moderate, and mild ex-
ercise. The weekly frequencies were multiplied by 9 (strenuous), 5
(moderate), or 3 (mild), and then summed to calculate total weekly
activity scores. The questionnaire can accurately classify apparently
healthy adults (18–64 yr.) into active and insufficiently active cate-
gories [15]. Studies measuring the reliability of the questionnaire in
healthy adults found correlation coefficients of 0.75 and 0.62 for
weekly activity [16,17].

Respondents answered a question about which animal foods they
consumed at least monthly in order to categorize them as vegans (none
endorsed) or omnivores (meat and/or poultry endorsed). More specific
diet data were collected via a food frequency questionnaire. Foods in-
cluded were linked to hormonal health, particularly high sources of
omega-3 (n-3) fatty acids [18], polyphenol phytochemicals [19], and
soy [20]. Participants were asked how frequently, on average, they
consumed the food or beverage over the past year. The frequency op-
tion format was adapted from the National Institutes of Health Dietary
Questionnaire II (https://aghealth.nih.gov/collaboration/qx/dhq.pdf),
which consisted of: never or less than once a month, 1–3 times per
month, once a week, 2–4 per week, 5–6 per week, once a day, 2–3 per
day, 4–5 per day, and 6+ per day. The NIH questionnaire also asks
about serving sizes, which improves dietary measurement precision.
However, we only queried intake frequency to reduce respondent
burden. Participants also reported total intake frequency from the fol-
lowing food groups: vegetables (not potatoes or corn), fruit (including
dried, but not juice), flesh foods (meat, poultry, fish, or shellfish), dairy
foods, egg dishes, and sweets.

Participants also reported their weight and height, which was used
to compute body mass index.

2.4. Statistical analyses

Pearson correlation coefficients were utilized to examine the re-
lationships between continuous and dichotomous variables. Analyses
were conducted using general linear modeling (GLM). For both physical
and vasomotor symptoms, three models were evaluated. In model 1,
symptoms were regressed on to covariates, diet type, menopausal
status, and the interaction between the last two variables. Model 2
added six food groups: total intake of vegetables, fruits, flesh food,
dairy products, eggs, and sweets. To examine the impact of specific
foods containing nutrient and/or phytochemical constituents that may
affect menopausal transition, Model 3 added five more specific food
elements: berries, cruciferous vegetables, leafy greens, soy, and high
plant sources of omega-3 fats. Data were analyzed using SPSS, Version
24.0, and p values < 0.05 were considered significant.

3. Results

We obtained 990 responses; however, 236 volunteers did not
complete the survey and were removed, leaving 754 participants who
provided consent and met eligibility criteria. To obtain adequate group
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sizes, responses were collapsed into two groups: omnivores (OMN:
n=404), and vegans (VG: n=248). Those who reported consuming no
flesh food except seafood, eggs and/or dairy foods (n=42), were
omitted from further analyses, as there were insufficient responses for
comparison. Regarding hormonal status, 137 indicated they were pre-
menopausal and were removed, leaving 539 participants who identified
as either omnivore or vegan and either perimenopausal (n=121) or
postmenopausal (n=483). When participants with missing data for
covariates were removed, 429 participants were left for further ana-
lyses. The final sample included 87 peri-menopausal women, of whom
57 were omnivores and 30 were vegans, and 342 postmenopausal
women, of whom 247 were omnivores and 95 were vegans.

The mean age was 58.16 years old; vegans were significantly
younger than omnivores (see Table 1). Non-Hispanic whites made up a
majority of the sample at 88.8%, and 91.6% lived in the U.S. The mean
BMI was 28.02 (kg/m2), with no significant difference between omni-
vores and vegans. Vegans reported significantly more total leisure ex-
ercise than omnivores. Only 62 participants reported taking meno-
pausal hormone therapy, i.e., medications containing female hormones,
of whom 42 were omnivores and 20 were vegans.

Zero-order correlations revealed age and total vegetable, fruit, soy,
and high omega-3 plant food intake were inversely correlated with both
vasomotor and physical symptom severity (p < 0.05; see Table 2).

Specifically, as women age and likely shift towards postmenopausal
status, they report fewer vasomotor and physical menopausal symp-
toms. Similarly, as vegetable, fruit, soy, and high omega-3 plant food
intake increases, vasomotor and physical symptoms decrease. Con-
versely, BMI, flesh food intake, dairy intake, and high omega-3 fish
intake were positively correlated with both vasomotor and physical
symptoms severity. Therefore, as BMI increases and women eat more
flesh food, dairy, and omega-3 fish, vasomotor and physical meno-
pausal symptoms also increase. Physical symptom severity was in-
versely correlated with moderate exercise and history of dieting and
positively correlated with yoga practice and sweets intake. Years of
education, marital status, cigarette smoking, and intake of eggs, tea,
and berries were not associated with either symptom group.

Using the GLM, we compared vasomotor and physical symptoms in
vegans and omnivores in both perimenopausal and postmenopausal
women (see Table 3). Model covariates included age, level of exercise,
use of menopausal hormone therapy, presence of three reproductive
organs (uterus, ovaries, cervix), and age of menopause. These were
included as they have previously been shown to be associated with
menopausal symptoms [21–23]. As is common practice in analyses
involving covariates, all covariates were retained in subsequent steps
regardless of significance. In Step 1, the significance tests for the

Table 1
Sample characteristics of omnivores and vegans.

OMN n=304 VG n=125 p value*

Mean ± SD Mean ± SD

Age (years; n=429) 59.21 ± 7.87 55.58 ± 6.55 < 0.001
U.S./outside U.S. (number of

participants; n=429)
293 / 11 100 / 25 <0.001

White/other (number of
participants; n= 429)

276 / 28 105 / 20 0.043

Education yrs after high school
(n=429)

5.51 ± 3.67 4.84 ± 3.43 0.082

BMI (kg/m2; n=382) 28.42 ± 6.93 27.04 ± 6.85 0.076
Total weekly leisure exercise

(minutes; n=429)
46.06 ± 23.48 55.33 ± 30.72 0.003

* p < 0.05 is significant; independent samples t test.

Table 2
Pearson Correlation Coefficients with Vasomotor and Physical Symptoms.

Vasomotor Symptoms Physical Symptoms

Age −0.27** −0.14**

Education −0.03 −0.06
Married (yes/no) −0.07 0.01
BMI 0.12** 0.24**

Moderate exercise X/week −0.05 −0.18**

Yoga practice (yes/no) 0.06 0.16**

Dieted in last year (yes/no) −0.06 −0.13**

Cigarette smoker (yes/no) −0.08 −0.08
Vegetable intake −0.16** −0.22**

Fruit intake −0.11* −0.14**

Flesh food intake (meat/fish/
poultry)

0.11** 0.10*

Dairy intake 0.09* 0.11*

Egg intake 0.08 0.06
Sweets intake 0.08 0.13**

Soy intake −0.10* −0.13**

Tea intake −0.07 −0.06
High omega-3 fish intake 0.19* 0.19*

High omega-3 plant food intake −0.15** −0.19**

Berry intake 0.15 −0.15

Note: Food item intake is frequency over the past year. All dietary factors were coded as
follows: 1=Never or less than once a month; 2= 1-3X per month; 3=Once a week;
4= 2-4X per week; 5= 5-6X per week; 6=Once a day; 7= 2-3X per day; 8= 4-5X per
day; 9= 6+ per day.
*p value < 0.05. **p value < 0.01.

Table 3
Symptoms by Diet Type and Menopausal Status.a

Source F ηp2 p

STEP 1
Vasomotor symptoms
Diet Type 9.972 0.023 0.002
Menopausal Status 4.219 0.010 0.041
Diet Type * Menopausal Status 3.405 0.008 0.066

Physical symptoms
Diet Type 8.446 0.020 0.004
Menopausal Status 0.294 0.001 0.588
Diet Type * Menopausal Status 3.727 0.009 0.054

STEP 2 (general food groups)b

Vasomotor symptoms
Vegetable total 4.842 0.012 0.028
Fruit total 0.012 <0.001 0.914
Flesh food total (meat/fish/poultry) 1.998 0.005 0.158
Dairy total 0.257 0.001 0.612
Egg total 0.016 <0.001 0.900
Sweets total 0.813 0.002 0.368

Physical symptoms
Vegetable total 8.196 0.020 0.004
Fruit total 0.184 <0.001 0.668
Flesh food total (meat/fish/poultry) 2.091 0.005 0.149
Dairy total 0.566 0.001 0.452
Egg total 0.585 0.001 0.445
Sweets total 1.157 0.003 0.283

STEP 3 (specific food groups)b

Vasomotor symptoms
Berries 4.406 0.012 0.036
Cruciferous vegetables 0.219 0.001 0.640
Leafy greens 0.046 <0.001 0.831
Soy foods 0.033 <0.001 0.857
High omega-3 plant foods 0.246 0.001 0.620

Physical symptoms
Berries 3.240 0.009 0.073
Cruciferous vegetables 1.777 0.005 0.183
Leafy greens 4.834 0.013 0.029
Soy foods 0.092 <0.001 0.762
High omega-3 plant foods 0.092 <0.001 0.761

a General linear model. ηp2 refers to partial eta-squared (effect size); Diet Type refers to
omnivores versus vegans; Menopausal Status refers to perimenopausal vs postmenopausal
status. The model controls for age, exercise, hormone replacement therapy, presence of
reproductive organs (i.e., uterus, ovaries, cervix), and age of menopause.

b Individual foods/food groups refer to the reported intake frequency over the past
year.
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interaction between diet type and menopausal status approached sig-
nificance for both vasomotor and physical symptoms. We found that in
perimenopausal women, vegans reported significantly less bothersome
vasomotor symptoms than omnivores (p=0.004) after adjusting for
covariates (see Table 4). In regard to physical symptoms, we found
perimenopausal vegans reported significantly less bothersome symp-
toms than perimenopausal omnivores (p=0.006) after adjusting for
covariates. Steps 2 and 3 of the regression analyses revealed more ve-
getable intake (p=0.028) and more berry intake (p=0.036) were
associated with less bothersome vasomotor symptoms, while greater
vegetable intake (p=0.004) and leafy green intake (p=0.029) cor-
related with less bothersome physical symptoms. Of note, the partial
eta-squared effect sizes for significant findings were small, ranging from
0.012 to 0.023.

4. Discussion

Vegan perimenopausal and postmenopausal women reported less
bothersome vasomotor and physical symptoms than omnivores as
measured by the MENQOL, although the reduction in symptom severity
was only significant in perimenopausal women. The lack of a significant
reduction in postmenopausal women is not surprising because physical
and vasomotor symptoms peak during perimenopause, with the median
duration of vasomotor symptoms being 4.5 years after the last period
[24]. Hence, the inclusion in our sample of women up to age 80 meant
that many older women were less symptomatic across the board.

We observed some discrepancies in relationships between food
group intakes and symptoms. Total vegetable, fruit, soy and high n-3
plant food intakes were correlated to lower symptom severity; in con-
trast, total flesh food, dairy, and high n-3 fish intakes were correlated to
higher symptom scores. However, in adjusted analyses, only total ve-
getable, berries, and leafy green intakes accounted for a significant
portion of the variance in symptom severity that differentiated vegans
and omnivores. The differences between these two results indicate that
the correlational results were in some cases accounted for by relation-
ships with the covariates. Total vegetable intake was the only food
group shown to be significantly related to diminished symptoms re-
gardless of statistical test.

The associations we observed between diet and menopausal symp-
toms were more extensive than those found in previous studies. In the
SWAN study, vasomotor symptoms were not associated at all with
dietary factors; even an early association with soy isoflavones did not
hold in later analyses [21,25]. However, consumption of certain poly-
phenols such as hydroxybenzoic acid (in beer, wine, spices) and an-
thocyanidin (in berries and other plant foods) was associated with fa-
vorable urinary concentrations of an estrogen metabolite [18]. High
fiber intake was associated with decreased symptom severity in women
with early-stage breast cancer in the Women's Healthy Eating and
Living trial [26]. Women in the Australian Longitudinal Study on Wo-
men's Health who consumed a higher pattern of fruit or a Mediterra-
nean-style diet and a lower pattern of high-fat/high-sugar reported
fewer vasomotor symptoms [27]. Finally, Chinese menopausal women
with a higher intake of whole plant foods reported lower menopausal

symptoms in general [28]. While we found no studies that reported
associations of diet with physical menopausal symptoms, numerous
studies found that a plant-based diet was associated with an improve-
ment in physical conditions characterized by symptoms similar to those
common in menopause, such as joint pain and fatigue [29,30]. A diet
with abundant plant foods may be important for easier adaptation to
the menopausal transition. Plant foods are rich in fiber and antioxidant
nutrients, but also contain carotenoids and polyphenols that can boost
antioxidant activity [31,32].

Interestingly, foods high in omega-3 fats consumed were related to
very different symptom reports, with intake of high omega-3 animal
food sources such as salmon related to more bothersome symptoms and
high omega-3 plant food sources such as flaxseed related to less both-
ersome symptoms. Animal sources of omega-3 fats are more bioactive
than the plant variety due to conversion to regulatory hormones that
can lower inflammation; these fats, however, contain more double
bonds thus are more susceptible to oxidation which may contribute to
oxidative stress, particularly with high heat preparation [33].

We cannot directly address the mechanisms underlying our results;
however, there is evidence that a plant-based diet is associated with
biomarkers that are related to hormonal function and transition. The
uncomfortable signs and symptoms of menopause are largely associated
with increased oxidative stress, downstream inflammation and un-
healthy blood lipids that occur as estrogen and its natural antioxidant
properties decline [34–36]. In a study of antioxidant defense activity,
pro-inflammatory biomarkers were higher and antioxidant enzymes
were lower in peri- and postmenopausal versus premenopausal women
[37]. Studies have shown that lipid and antioxidant profiles of those on
a plant-based diet may more closely align with premenopausal women
than those in transition. Long-term vegetarians were found to have
lower blood cholesterol concentrations and lower oxidative stress and
inflammation than long-term omnivores [38,39].

Emerging research linking dietary pattern, hormones and cancer
may further illuminate the association we observed between the vegan
diet and menopausal symptoms. A plant-based dietary pattern was as-
sociated with reduced risk of hormone-related breast tumors (estrogen/
progesterone receptor-negative) [40]. Similarly, a diet consisting of
whole grains, vegetables, fruit, and fish vs the typical Western diet was
inversely associated with overall breast cancer risk, as well as pre-
menopausal onset and tumors [41].

Of note, our study found an association between flesh food intake
and menopausal symptoms. There is evidence from observational stu-
dies that consumption of meat, a food relatively high in total and sa-
turated fat, may result in adverse health effects, although we are una-
ware of specific links with hormonal effects. In the Australian cohort
study, vasomotor symptoms were not only related to lower fiber but
also to higher fat intakes [42].

We also found associations between menopausal symptoms and
both soy and moderate exercise. Soy intake was associated with less
bothersome vasomotor and physical symptoms, although it did not
account for differences between vegan and omnivore women. The
natural estrogens in soy are nonsteroidal estrogens and bind to estrogen
receptors, albeit more weakly than endogenous estrogens [43]. Asian

Table 4
Adjusted symptom means and standard error (SE) for omnivores and vegans in peri- and postmenopausal women.*

Perimenopausal women (n=87) Postmenopausal women (n=342)

Omnivore (n= 57) Vegan (n=30) Omnivore (n=247) Vegan (n= 95)

M SE M SE M SE M SE

Vasomotor 3.00* 0.25 2.07* 0.32 2.09 0.10 1.84 0.16
Physical 2.62* 0.19 1.93* 0.24 2.46 0.08 2.32 0.12

Note: These data were derived from the Step 1 general linear model analyses.
* Groups were significantly different with p value < 0.01.
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populations consuming a soy-rich diet typically report fewer meno-
pausal symptoms than American women [44]. Our findings are con-
sistent with the idea that features of the Asian diet such as intake of soy,
more vegetables, and less meat may account for the finding of reduced
menopausal symptoms in Asian women. Moderate exercise was asso-
ciated with less bothersome physical but not vasomotor symptoms.
While there is limited evidence to conclude exercise reduces meno-
pausal symptoms, these data support previous inverse associations of
moderate exercise and physical symptoms such as sleep problems [45].

Weight gain has been viewed as one of the physical symptoms of
menopause and was surveyed on the MENQOL. Longitudinal follow-up
analyses of SWAN study data, however, has shown that concurrent
weight (BMI and waist circumference), not changes in weight, were
related to incidence of vasomotor symptoms [46]. Higher weight may
increase the need to dissipate excess body heat but also increases sys-
temic inflammation, thereby increasing vasomotor symptoms [47]. We
found that BMI was associated with both vasomotor and physical me-
nopausal symptoms, although weight/height was self-reported. In a
recent study with a healthy multiethnic population of premenopausal
women, overweight/obese women had higher levels of biomarkers as-
sociated with oxidative stress and inflammation than women of normal
weight status [48]. In the Women's Healthy Eating and Living trial, BMI
was associated with increased severity of vasomotor symptoms at one
year [26]. Similarly, postmenopausal women in the Women's Health
Initiative Dietary Modification trial who lost at least 10 lb or 10% of
their baseline body weight after one year were more likely to eliminate
their vasomotor symptoms [49].

Maintenance of healthy weight early in the menopausal transition
may help prevent symptoms. The vegetarian diet with its lower fat and
higher fiber improves weight management more than a nonvegetarian
diet [50]. A recent meta-analysis of randomized controlled trials com-
paring body weight changes found that participants who followed ve-
getarian diets lost about 2 kg more body weight than nonvegetarians
and lacto-ovo-vegetarians [51]. Moreover, overweight postmenopausal
women randomized to a vegan diet without dietary restriction lost more
weight at one and two year follow-ups than those randomized to a low-
fat diet [52]. Consequently, lower BMI may account for those following
a vegan diet experiencing reduced vasomotor symptoms, although in
our sample this difference was not significant.

Increasing the proportion of dietary plant foods would be healthful
for everyone. Those selecting a vegan diet, however, must ensure
adequate calcium and vitamins B12 and D [53]. Despite these potential
micronutrient shortfalls, a well-planned vegan diet may be beneficial
for women in menopausal transition [53,54].

4.1. Strengths and limitations

With regard to strengths, the sample included a moderately large
number of vegans, which was international in scope. The numbers were
sufficient to enable analysis of perimenopausal and postmenopausal
subsamples. The measures selected were well researched with good
psychometric data. As to limitations, some volunteers opted out of
participation perhaps due to the length and personal nature of survey
questions. Data were self-reported, and subject to recall bias. The psy-
chometric data evaluating the Godin-Shepherd scale provided only
modest support for its use and were collected in a young to middle-aged
adult sample, not an older adult sample, which may have affected our
results. As our data were collected at only one time point, we were not
able to replicate the test-retest reliability correlation coefficients with
our sample, so the stability of the measure is unknown. Food frequency
data were recalled over a six-month period and linked to normal ser-
ving sizes instead of querying actual portion sizes, so recall bias may
have been compounded by portion inaccuracies. Because the sample
was recruited online and in specialized settings, and was highly edu-
cated and overall more diet and health conscious due to study aims,
results are less generalizable to the broader population. Finally, this is a

cross-sectional study examining associations. As it is not experimental,
potential causal links cannot be determined.

5. Conclusion

To date, this is the first study comparing menopausal symptoms in
vegans and omnivores. These results are consistent with other studies
demonstrating reduced menopausal symptoms in those consuming
greater quantities of plant based foods and less meat. Eating more
plants and fewer animal foods along with engaging in regular physical
activity may prove effective for older women who prefer a natural so-
lution to help manage their menopausal symptoms. Future experi-
mental studies investigating a causal link between the vegan diet and
reduction of menopausal symptoms are warranted.
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