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VMS: Primary Symptoms Associated with Menopause

Vasomotor symptoms (VMS) or hot flashes and night sweats, are hallmarks of the
menopausal transition (MT) and can significantly affect quality of life.1~4 Up to 80% of
women experience VMS during menopause >8 and a majority of women rate them as
moderate-to-severe.” Recent research from the Study of Women’s Health Across the Nation
(SWAN) found that frequent VMS last a median of 7.4 years, which is longer than
previously thought.8 The Penn Ovarian Aging Study has shown that the mean duration for
any VMS is about 10 years.? VMS are one of the chief menopause-related complaints for
which US women seek medical treatment.10-11 \VMS are also independently associated with
multiple indicators of elevated cardiovascular risk,12:13 greater bone loss,#4 and higher bone
turnover.14

The cause of hot flashes is not fully understood and is likely multifactorial. It is generally
thought that hot flashes result from a narrowing of the thermoneutral zone in
perimenopausal women.1® Reproductive hormones play an important role in this narrowing,
given that the onset of VMS corresponds to changes in reproductive hormones at the
menopausal transition and the therapeutic effect of exogenous estrogen. Although lower
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levels of estrogen and higher FSH are associated with VMS reporting, not all women who
experience hormonal changes have VMS.16 Longitudinal analyses from SWAN found that
FSH is more strongly associated with VMS than E2.17 SWAN further found that neither
hormone levels nor bleeding changes entirely explained VMS prevalence or frequency, thus
suggesting the importance of other factors such as lifestyle and psychosocial characteristics.

Although symptoms such as depression, difficulty concentrating, and moodiness are often
thought to be associated with menopause, VMS are the only symptom clearly and directly
associated with menopause.18:19 Research using large lists of symptoms to look at how
symptoms aggregate has found that hot flashes and night sweats do not “track” with these
other symptoms.18:20.21 Fyrther, the Stages of Reproductive Aging Workshop (STRAW) also
concluded that these other symptoms do not track closely with menstrual cycle or endocrine
changes during the menopausal transition.1® This was later confirmed in a follow-up
consensus workshop referred to as STRAW+10 (Table 1).22

Prevalence, Frequency, and Severity

Vasomotor symptoms occur during the MT for up to 80% of US women,16:23 put the daily
frequency varies. On average, women report 4-5 hot flashes per day,24:2 although some
women have as many as 20 per day.2% One in four women report having VMS every day.24
Daytime hot flashes are reported more often than night sweats,24-27 although this may
reflect difficulty in perceiving or recording nighttime symptoms.28 Night sweats are
generally considered more bothersome than daytime symptoms.2426 Greater frequency of
VMS also is linked to higher bother.28 Overall, about half of symptomatic women report
only mild severity or bother.26:29

For women undergoing a natural MT — not due to hysterectomy/oophorectomy or other
medical intervention — occurrence of VMS varies widely by MT stage.>~7:24:30 Occurrence
is lowest prior to entering the menopausal transition, increasing in the early transition and
higher still in the late transition near the final menstrual period (FMP).> Postmenopause,
VMS occur in as many as 3 out of 4 women in the first two years post-FMP, and decline
slowly afterward, taking 8—10 years to return to pre-FMP levels (Figure 1).7:3! Patterns for
severe VMS, defined variously across studies in terms of higher frequency, severity, or
bother, are generally similar, with a peak prevalence of 50% near the FMP.6.7:25.31

Although menopausal hormone therapy (HT) is a highly effective treatment for VMS,32
VMS often recur after HT discontinuation.33-38 In one recent study, over 90% of women
discontinuing HT had a recurrence, with severe VMS in two-thirds of women.38 Recurrence
after HT discontinuation is more common in women with VVMS prior to HT initiation33:35
and in women who initiated HT for symptom relief,33 although even previously
asymptomatic women may have new VMS after HT discontinuation, estimated in one study
at 7%.34 VMS recurrence also is more likely in younger women.3’

How long do they last?

Despite their pervasiveness, negative influence on quality of life, and association with
adverse health indicators, we have lacked robust estimates of how long VMS last. In part this
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is because, until recently, few studies had sufficient follow-up of individual participants, and
thus within-woman duration was inferred indirectly by comparing different women at
varying stages of the menopause transition. Previous clinical guidelines suggested a typical
duration of VMS between 6 months and 2 years.39 Recent findings, however, indicate that
VMS last much longer. Any VMS - i.e., regardless of frequency or severity — have been
found to last a total of 10.2 years on average, and average duration after the FMP is 4.9 years
among those who continue to have symptoms.” Average or median durations for frequent or
moderate/severe VMS are somewhat shorter at 7.4 — 8.8 years in total, and 4.5 — 4.6 years
after the FMP.”:8 VMS last longer in women whose symptoms begin earlier in the
menopause transition. Frequent or moderate/severe VMS have a median duration of
approximately 3.5 years in women whose symptoms begin postmenopause, compared with
more than 11.5 years in women with an onset of VMS near the start of the menopause
transition.”:8

Risk Factors for VMS

Many studies have identified characteristics of women who are most likely to get hot flashes
(Box 1). Researchers have looked at health behaviors, psychosocial characteristics, and
sociodemographic factors. Studies have also looked at racial and ethnic differences and these
are discussed in a separate section.

An early myth about hot flashes is that being overweight can be protective. Early
observations from postmenopausal women found that greater estrone production in
peripheral fat from aromatization of androstenedione was associated with less symptom
reporting.041 Later longitudinal and cross-sectional studies of women during the
menopause transition indicated that greater body mass index (BMI) was associated with
worse VMS 6:30.42 Recent data from SWAN has helped address this apparent contradiction.
43 SWAN data show that while greater BMI is related to less frequent VMS in the late
menopause, BMI is positively related to VMS in early menopause.*® Thus, BMI appears to
have a different relationship with VMS before and after menopause.

Smoking is the primary health behavior that has been associated with VMS. SWAN has
shown that both active smoking and passive smoke exposure are related to greater likelihood
of VMS.#4 Current smokers have an over 60% increased likelihood of reporting VMS, even
adjusting for confounding factors such as education and race/ethnicity.8 Although it has been
hypothesized that this relationship is due to the anti-estrogenic effects of cigarette smoking,
differences in endogenous E2 levels do not account for this association in SWAN.44

Physical activity, diet, and alcohol consumption are other health behaviors people have
studied, but these results are weak and inconsistent. About half of the observational studies
report no association between physical activity and VMS (e.g., 84546) while others report a
protective association (e.g.,*”:48). In a randomized aerobic exercise intervention trial, The
MsFLASH study (Menopause Strategies: Finding Lasting Answers for Symptoms and
Health) found no benefit of exercise on frequency or bothersomeness of VMS.49
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Although alcohol can serve as a trigger for hot flashes, research has shown that alcohol
consumption and VMS have either no 4450 or modest association.5! SWAN found that /ess
alcohol consumption was related to more frequent VMS in unadjusted analyses and showed
no relationship when analyses controlled for other variables.®

Similar to physical activity and alcohol, research has not found a consistent relationship
between diet and VMS. Phytoestrogens, a group of plant-derived chemicals found in foods
such as soy, red clover, and alfalfa, have been thought to be protective against VMS due to
their structural resemblance to E2 and the lower prevalence of VMS among Asian women.
However, a meta-analysis of randomized studies found no indication that phytoestrogens
show a beneficial effect on VMS.52 In SWAN, baseline genistein (one type of
phytoestrogen) intake was not related longitudinally to VMS and did not account for
reduced symptom reporting in Asian women.8

In contrast to the inconsistent role of lifestyle factors, studies have shown that psychosocial
factors such as anxiety and depression are more consistently associated with VMS,5:6:53.54
Although in cross-sectional studies, it is not possible to determine whether VMS or
psychosocial distress comes first, longitudinal studies suggest that psychological factors may
impact subsequent VMS. The Penn Ovarian Aging Study found that anxiety and depression
preceded hot flashes.>45% In SWAN, depressive symptoms and anxiety at the first visit with
frequent VMS were related to longer duration of VMS.8 SWAN has also shown that stress
and generally being sensitive to symptoms are related to longer duration of VMS.8 Pathways
connecting negative affective factors and VMS are likely complex and bidirectional.26:56.57
A direct physiologic link, through the hypothalamic-pituitary-gonadal axis, between
negative affect and VMS has been proposed,>8 but is not well-tested.

Research has also shown that older age,® lower education level®:2350 and premenstrual
symptoms® are related to VMS. The association between lower educational attainment and
VMS does not seem to be explained by confounding factors such as smoking, higher BMI,
higher perceived stress or higher negative affect.®

Most studies investigating the time course of VMS and the risk factors for VMS focus on
population averages and do not consider variation in VMS patterns. However, not all women
experience the same pattern of VMS. The Australian Longitudinal Study on Women’s
Health (ALSWH) followed 695 white women over 14 years and identified four patterns of
VMS severity over the menopause transition.>® Most women (42%) had moderate
symptoms, peaking at menopause. Other women had early and severe VMS that began prior
to menopause, but steadily declined post menopause (11% of women), while some had late
and severe VMS (28%) or late moderate VMS (18%) that peaked post menopause and
slowly declined but continued for more than a decade.

SWAN followed 1,455 women from 5 racial/ethnic groups who experienced natural
menopause over 15 years and also found four distinct trajectories of VMS frequency (Figure
2).80 Similar to the ALSWH study, SWAN found a group (18.4%) that had early onset of
VMS 11 years before the FMP, with later decline. A larger group had a later onset nearer the
FMP with later decline (29%). However, somewhat different from the ALSWH study,
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SWAN found groups with persistently high frequency (25.6%) and persistently low
frequency of VMS (29%). These differences could be due to racial/ethnic compositions of
samples or other sample differences. In SWAN, women who had either persistently high or
early onset VMS had higher baseline anxiety and depressive symptoms relative to women
with persistently low frequency of VMS. SWAN also found that black women were
overrepresented in the late onset and high VMS groups. There was a trend for the
consistently high groups to have low levels of E2 across the menopause transition. However,
the dynamics of E2 and VMS were correlated but not perfectly consistent, reinforcing the
evidence that E2 alone is not the complete mechanistic explanation for VMS,61.62

Two groups of women deserve special attention: those who undergo a hysterectomy or
oophorectomy and those who experience VMS as a result of breast cancer treatment. VMS
are more likely in women with a hysterectomy--even with ovarian conservation--than in
women with a natural menopause2°:63.64 possibly due to disruption of blood flow to the
ovaries (which in turn affects hormone levels) from abdominal surgery. Bilateral salpingo
ovariectomy (BSO) without concurrent exogenous hormone therapy (HT) is also linked to
more frequent and severe VMS compared with a natural menopause.®2-67 This may be due
to a more abrupt decline in gonadal steroids, which prevents a downward regulation of
hormone receptors in the hypothalamus.58

VMS are a particular problem for breast cancer survivors.5%.70 Hot flashes affect
approximately 65% of women following treatment for breast cancer®:71.72 with many
women rating them as severe.”1:72 Hot flashes are even more prevalent among tamoxifen
users, women taking aromatase inhibitors, or those who experience treatment-induced
menopause.’3~’> Among premenopausal women who receive both chemotherapy and anti-
estrogen hormone therapy, the prevalence of vasomotor symptoms is as high as 90%76 and
may lead to discontinuation of endocrine therapy. Nonadherence to endocrine therapy has
been reported to range from 25% to 55%, with the development of adverse effects being the
primary reason for non-adherence.”” Relief from hot flashes is a common request from
breast cancer survivors.’8

Racial/ethnic and cross-cultural differences

Racial/ethnic

Several studies have shown that black, or African-American, women experience more hot
flashes compared to white women.8:18:30.51.79 | ongitudinal data from SWAN show that a
higher percentage of African-American women reported both any and frequent VMS across
all stages of the menopause transition compared to other racial/ethnic groups.® For example,
in the transition from early to late perimenopause, approximately 80% of African-American
women reported any hot flashes compared to about 65% of white women. Research suggests
that the higher rates among African-Americans may in part be due to lower levels of E2 and
higher BMI1.51.79 However, racial differences may also be due to differences in perception
and tolerance of temperature change. Several experimental studies have shown that African-
Americans have lower levels of tolerance to cold® and heat81:82 than Whites and that more
African-Americans than Whites rate heat as being unpleasant.8!
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VMS symptom reporting has also been shown to vary by ethnicity.6:18:51.83 SWAN found
that Hispanic women as a group tend to report somewhat more hot flashes compared to
white women.® This was also found in a study conducted in Texas.84 Multivariable analyses
in SWAN suggest that the higher occurrence of VMS in Hispanics compared with non-
Hispanic whites is largely due to factors such as education, anxiety, and depression.®
Additional SWAN analyses, however, have shown a marked variation across Hispanics of
different origin.8® These analyses found that Central American women had the highest rates
of VMS reporting and that Cuban women had the lowest rates relative to non-Hispanic
Caucasians.8° These results suggest that, despite a shared language, Hispanic/Latina women
from diverse racial/ethnic and cultural groups should not be considered a single group.
These groups vary in terms of education, financial strain, health habits, and acculturation, all
of which have been related to VMS.5

Women of Asian ethnicity consistently report fewer hot flashes and a shorter duration of
VMS than other groups.30:51.86.87 SWAN data show that Chinese and Japanese women are
the least likely to report any VMS or report them as bothersome when compared with other
racial/ethnic groups.8:26:88 Some studies have suggested that higher soy intake among Asian
women might account for these differences,9 but this was not the case in SWAN.5:44
Reasons for these differences are not fully understood and likely result from a combination
of factors including lifestyle, genetics, psychosocial, and perceptual.

Cross-cultural

VVMS reporting varies widely across different countries and cultures, with the lowest
reporting in Asian countries and the highest in Europe and the United States.%? Despite the
variation in prevalence, VMS are linked to stage of the menopausal transition consistently
across numerous racial/ethnic and cultural groups.1891 So what accounts for these
differences? They appear to stem from both biologic factors, which likely affect occurrence
of VMS, and nonbiologic factors, which likely affect perception or reporting of VMS.92
Examples of biologic factors related to both VMS and culture include:

. Estrogen levels and genes involved in estrogen metabolism and receptors

. Lifestyle behaviors such as smoking, diet (including phytoestrogens), and body
composition

. Gynecologic surgeries such as tubal ligation, hysterectomy, and oophorectomy

Examples of relevant non-biologic factors include:

. Socioeconomic status indicators such as education
. Symptom sensitivity
. Attitudes towards menopause and VMS, e.g., “natural” versus bothersome or

requiring medical intervention
. Language and acculturation, which may affect specific words used for VMS

. Conversational norms or acceptability of the topic
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Comparisons of VMS across multiple cultures should be done based on consistent
measurement methods, ideally within the same study. The changing racial and ethnic
composition of the U.S. population requires greater awareness of ethnic diversities and
variations in VMS reporting for optimal healthcare delivery.

VMS are the primary menopausal symptom, peaking around the final menstrual period and
occurring in up to 80% of women during the menopausal transition. On average, they last for
10 years, with a longer duration in women with an earlier onset of symptoms. However,
women show different patterns of experiencing VMS in terms of timing of onset and
frequency level. Compared to hon-Hispanic white women, black and Hispanic women are
more likely and Asian women are less likely to report VMS, perhaps reflecting racial/
differences in characteristics such as weight, smoking, and gynecological surgeries.
Additional risk factors for VMS include body composition — although it appears to be
protective in later stages of the menopausal transition — as well as smoking, prior and
concurrent anxiety and depression, sensitivity to symptoms, PMS, education, and medical
treatments such as hysterectomy, bilateral oophorectomy, and use of breast cancer-related
endocrine therapies. It is important to keep in mind that while VMS are common during the
menopausal transition, their patterns over time and within higher-risk subgroups are
heterogeneous.
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Box 1:
Risk factors for Hot Flashes

Good evidence for:

. Menopause status

. Anxiety or depression prior to menopause

. Generally more sensitive to symptoms

. Black race

. Smoking

. Anti-endocrine (estrogen or androgen) therapy

Mixed or no evidence:
. Physical activity
. Diet

. Alcohol consumption
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Synopsis

Vasomotor symptoms (VMS) are the primary menopausal symptoms, occurring in up
80% of women and peaking around the final menstrual period. Average duration is 10
years, longer in women with an earlier onset. Compared to non-Hispanic white women,
black and Hispanic women are more likely and Asian women are less likely to report
VMS. Risk factors include body composition (in the early stage of the menopausal
transition), smoking, anxiety, depression, sensitivity to symptoms, PMS, education, and
medical treatments such as hysterectomy, oophorectomy, and breast cancer-related
therapies. VMS patterns over time and within higher-risk subgroups are heterogeneous
across women.
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Key Points:

Vasomotor symptoms (VMS) occur in up to 80% of women during the
menopausal transition, peaking near the final menstrual period.

On average, VMS last approximately 10 years, with a longer duration for
women with an earlier onset.

Black (or African-American) and Hispanic women tend to report more hot
flashes while Asian women report fewer hot flashes compared to non-
Hispanic white women.

Cigarette smoking, higher levels of anxiety and depression, lower educational
attainment, and premenstrual symptoms are risk factors for VMS. Data on
physical activity, alcohol, and diet are inconsistent.

Women show several different patterns of timing and frequency of VMS.
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Figure 1:
Pooled estimates from six studies of proportion of vasomotor symptoms by years to/from

final menstrual period. One study was longitudinal, and five were cross-sectional. From
Politi MC, Schleinitz MD, Col NF. Revisiting the duration of vasomotor symptoms of
menopause: a meta-analysis. J Gen Intern Med 2008;23(9):1510; with permission.
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Figure 2:
Trajectories of Vasomotor Symptoms over the Menopause Transition VMS indicates

vasomotor symptoms. Probability of VMS represents the average observed probability of
VMS at each time point within each trajectory subgroup. No factors were included in the
model. From Tepper PG, Brooks MM, Randolph JF, et al. Characterizing the trajectories of
vasomotor symptoms across the menopausal transition. Menopause 2016;23(10):1067-74;
with permission.
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Table 1:

Prevalence of VMS by stage of menopausal transition

Stages of menopause transition as defined by the STRAW + 10 staging system??

VMS prevalence estimates®

Late reproductive stage: possible subtle changes in menstrual cycle length or flow 6-13%
Early menopausal transition: change in menstrual cycle regularity 4-46%
Late menopausal transition: skipped menstrual periods 33-63%
Postmenopause: 1+ year with no menstrual flow 41-79%
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