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Abstract:

Introduction: Evidence suggests that hot flushes are associated with fluctuating oestradiol
(E2) during menopause, as well as changes in follicle-stimulating hormone (FSH) and inhibin
B. The relationship between hot flushes and anti-Miillerian hormone (AMH) is unknown.
Aim: To examine specific hormone levels and ethnic differences in relation to hot flushes.
Methods: Data were drawn from 108 women aged 40-59 years from three groups:
European women in London, UK; Bangladeshi women in Sylhet, Bangladesh, and
Bangladeshi women who migrated to London as adults. Symptom information was
collected via questionnaires. Serum blood samples were collected to detect inhibin B, AMH,
FSH, and E2.

Results: AMH and FSH were significantly associated with hot flush occurrence in the past 2
weeks. Inhibin B and E2 were not associated with hot flushes. Body mass index (BMl),
ethnicity, and education level were associated with both hot flush occurrence and
frequency. Menopausal status was also associated with hot flush frequency.

Conclusion: Relationships between AMH, FSH and symptoms are indicative of women’s
progress through the menopausal transition. The influence of BMI and education suggest
that lifestyle changes may contribute to the management of symptoms. This merits further

research.

Key words: menopause, reproductive hormones, vasomotor symptoms, hot flushes, hot
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Introduction

The menopausal transition is marked by significant changes in reproductive hormone levels
with an eventual decline in levels of reproductive steroids and an increase in
gonadotrophins [1-4]. Hormonal changes can be observed as early as the third decade of
life for most women, emphasizing the processual nature of reproductive ageing [5-7].
Menopause is accompanied by a suite of symptoms that vary in occurrence and severity
among and between women, with hot flushes being among the most troublesome [4,8]; up
to 80% of women experience hot flushes in the U.S. and Britain [9,10]. Hot flushes are
associated with declining levels of oestrogen [11], purportedly because a decline in this
hormone is associated with a narrowing of the thermoneutral zone between the core body
temperatures that trigger shivering and sweating [12]. When the sweating threshold is
lowered by hormonal changes, women sweat more easily in response to increases in core

body temperature [13].

Understanding the relationship between hot flushes and hormonal changes is complicated
by a lack of consistency in the results found in several studies. Most theories have
concentrated on oestrogen rather than any other hormone because of its known role in
thermoregulation [11,13]. Even here, however, the picture is far from clear. For example,
oestrogen levels do not necessarily differ significantly between asymptomatic and
symptomatic women and are not predictive of symptoms during the climacteric [14,15].
Hot flushes are also closely timed with luteinising hormone (LH) pulses, which might suggest
that they are related in some way to gonadotrophin-releasing hormone (GnRH) synthesis.
Rance et al. [16] suggest that hot flushes are caused by the activation of
kisspeptin/neurokinin B/dynorphin (KNDy) neurons following post-menopausal oestrogen
withdrawal because these neurons modulate GnRH synthesis, express oestrogen receptors,

and are hypertrophied in post-menopausal women. Such theories need further testing.

Many studies have demonstrated variation in age at menopause as well as differences in the

experience of menopausal symptoms among women of different ethnicities [8,17,18].



Median ages at menopause range from 47 to 53 years among different populations, most
likely due to significant environmental variation between populations in, for example,
nutritional intake and exposure to diseases during childhood, energy expenditure, parity,
and smoking rates [19]. There also appear to be differences in menopausal age because of
allelic variations [20-22]. We have previously reported that women of Bangladeshi origin —
those still living in Bangladesh and migrant women who moved to London during adulthood
— had significantly earlier ages at menopause compared to London women of European
origin [23]. These data are confirmed by Begum et al [24] who found that age-matched
Bangladeshi sedentees and adult migrants had levels of inhibin B, AMH, FSH, and E, that
demonstrated an earlier age-related decline in ovarian reserve when compared to women

of European origin.

There is a large range of individual and population variation in women’s experience of hot
flushes [25-27]. Differences in the prevalence of hot flushes have been reported by
ethnicity, with African-American and Hispanic women reporting the highest frequency, and
southeast Asian women reporting the lowest [9, 28-30]. In our own studies of vasomotor
symptoms among Bangladeshi and European women, we have found differences in the
experience of hot flushes between middle class Hindu and Muslim women living in
Bangladesh that appear to be related to differences in clothing and patterns of prayer.
Islamic forms of prayer involve the physical exertion of repeated bending and kneeling [31].
So far, however, we have not yet explored relationships between levels of reproductive
hormones and the experience of hot flushes among the same groups of women we have
previously studied. This paper therefore investigates the association between inhibin B,
AMH, FSH, and E,, and the occurrence and frequency of hot flushes among two groups of
Bangladeshi women living in Bangladesh and the UK, and a comparative group of women of
European origin living in London. To our knowledge, no prior papers have explored the
relation between AMH and hot flushes. We hypothesized an increased probability of hot
flashes and increasing hot flash frequency in association with lower levels of inhibin B, AMH,
and E,, and higher levels of FSH while controlling for other variables known to be associated
with hot flashes. We also hypothesized a higher likelihood of hot flashes in the Bangladeshi

populations.



METHODS
Study participants

Participants (n=108) who volunteered to give blood were drawn from a larger sample of
women (n=485) recruited into a study of the menopausal transition in Bangladesh and
London [23,31,32]. These included: Bangladeshi women living in Sylhet, northeast
Bangladesh (sedentees), Bangladeshi women living in London (mostly in Camden and East
London) who migrated to London as adults (adult migrants), and women of European origin
living in London (Europeans). The subsample analysed here comprises sedentees (n=36),
adult migrants (n=53), and Europeans (n=50). In Sylhet, women were recruited through
personal contacts and word of mouth while, in London, Bangladeshi migrants were
recruited through community centres and word of mouth. The European women in London
lived in similar neighbourhoods as the migrants, and were recruited through advertisements
in local newspapers and flyers advertising the study. Eligibility criteria included: ages 40-59,
no exogenous hormone use (hormone therapy or contraceptives) in the last 3 months, not
currently lactating or pregnant, and no previous medical history of oophorectomy,

hysterectomy, thyroid disease, polycystic ovaries, or type 1 diabetes.

Because of the relatively small sample size, World Health Organization [33] criteria were
used to classify women into three simple categories of menopausal status: 1)
premenopausal if they had menstruated within the last 2 months, 2) peri-menopausal if
they had menstruated within the last 3 to 12 months, and 3) post-menopausal if they had
not menstruated in the last year. Very few (n=5) women in the sample were peri-
menopausal and, for this study of hot flushes, these were combined with post-menopausal
women. Height was measured with a free-standing anthropometer to the nearest 0.1 cm,
and weight was measured to the nearest 0.1 kg. Body mass index (BMI) was computed as
weight/heightz. Education was coded as low, medium, or high relative to the norms of the

population.

Data collection
Data were collected using questionnaires administered in Bangla or English. These included

information on demographics, reproductive and developmental histories, menopausal



status and symptoms, education and employment status, and migration and medical
histories. To assess hot flash experience, women were asked, “Thinking back over the past
two weeks, have you ever been bothered by hot flushes? Please indicate the extent to
which you were bothered over the past two weeks by hot flushes (not at all, a little, quite a
bit, extremely.)” In addition, women were asked, “How frequently do you have hot flushes
(currently): rarely (less than once/month), once/month, twice/month, once/week,
twice/week, 3-4 times/week, once/day, twice/day, 3-4 times/day, 5 or more times/day.” In
the Bangla language, gorum vap laga (feeling steamy hot) was used to describe hot flashes.
Bangladeshi women also spoke a Sylheti dialect, and used the terms groom faap laga
(feeling hot on the inside and/or queasy or suffocating), akhata groom laga (a sudden
feeling of heat), and matha dia dhuma jai (smoke coming from the head) to describe hot

flushes [31].

Some women were born before the standard recording of births in Bangladesh and so did
not know their exact age. Bangladeshi women were asked “Do you know your exact date of
birth?” Among the women who gave blood for this study, all but one migrant (97%) and
almost half of the sedentees (46%) were sure of their birth date. A calendar of 21 events
including the India-Pakistan war, the War of Independence, and various country-level
natural disasters (cyclones and floods) were used to estimate ages for the remaining women

[23].

Five ml blood samples for analyses of inhibin B, AMH, FSH and E, were taken from pre-
menopausal women on days 4 to 6 of their menstrual cycle, and on any day for post-
menopausal women. Sampling days were chosen to capture peak levels of inhibin B without
compromising rising levels of E2 and FSH [34]; AMH levels remain relatively stable across the
cycle [35]. The samples were immediately centrifuged to separate the serum and stored at -
20° Celsius in laboratories at the University College London (UCL) or Osmani Medical
College, Sylhet. Samples stored in Sylhet were transported on dry ice and flown to UCL
where all of the assays were completed. Methods for the analyses of the hormones are

described elsewhere [24].



Statistical analysis

All of the hormonal data were log-transformed prior to analyses. Hot flushes experienced
during the past two weeks were recoded from ordinal categorical data to binary data.
‘None’ was categorized as ‘0,” and ‘a little,” ‘quite a bit,” and ‘extreme,” were categorized as
‘1. One-way ANOVAs were performed to compare mean ages and hormone levels across

groups.

Binary logistic regressions were conducted to examine hot flushes (none vs. a little/quite a
bit/extreme) during the past two weeks in relation to each of the reproductive hormones
where Model 1 included all the hormones, Model 2 included just inhibin B, Model 3 just
AMH, Model 4 just FSH, and Model 5 just E2. Covariates included BMI, menopausal status
(pre- vs. peri/post), ethnicity (European, Bangladeshi adult migrant, Bangladeshi sedentee),
infectious disease load (0-2, 3-4, and 5-6 exposures), and population-specific level of

education (low, medium, high).

Linear regressions were used to explain variation in hot flush frequency, from “rarely” to “5
or more times/day,” examining each of the hormones together (Model A) and individually
(Model B=inhibin B, Model C=AMH, Model D=FSH, and Model E=E2), and including BMI,

education level, ethnicity and menopausal status as independent variables.

Both logistic and linear regressions were also run within each study group to identify
variables associated with hot flushes experienced during the past 2 weeks, as well as hot
flush frequency, with models that included all four hormones while controlling for BMI,
education level, ethnicity and menopausal status. The analyses were also repeated for the
women who were sure of their birthdate (n=84). Significance was determined using a p-

value of <0.05. All data analyses were carried out using SPSS Version 22.

Ethics
Ethical approval was obtained from the Ethics Committees at University College London,
Durham University’s Department of Anthropology, the Osmani Medical College, Sylhet,

Bangladesh and the Institutional Review Board at the University of Massachusetts, Amherst.



All women gave written, informed consent and were financially compensated for their time

and participation. Data were stored in accordance with the Data Protection Act (UK).

Results

In the original sample (n=485), Europeans, migrants, and sedentees did not differ by age
(mean 47.0 years, s.d. 7.1) or menopausal status (55% pre-menopausal, 8% peri-
menopausal, and 37% postmenopausal). Europeans had the lowest BMI (F; 479 = 8.5,
p<0.01). Sedentees and migrants were more likely to be married compared to Europeans
(p<0.01), and, despite living in materially difficult circumstances, sedentees were more
likely to self-report as financially “well-off” compared to Bangladeshis and Europeans living
in the UK (p<0.01). Fewer Europeans reported any hot flashes (32%) compared to migrants
(43%) and sedentees (45%, p<0.01).

Descriptive statistics for the participants in this study (n=108) are presented in Table 1.
Mean age did not differ significantly across groups (F;,10s = 0.4, p = 0.66). There was a
significant difference in inhibin B levels between groups (F; 105 = 4.8, p=0.01), with
sedentees having significantly lower levels than adult migrants and European women, but
there were no significant differences among groups in AMH levels (F; 105 = 1.8, p=0.17), FSH
levels (F2,105 = 1.3, p=0.27), or in E; levels (F,,105 = 0.3, p=0.77). There were no significant
differences in BMI between groups (F2,10s = 1.3, p=0.28).

[Table 1 goes about here.]

Hot flush occurrence

The experience of any hot flashes during the past two weeks differed across ethnic groups,
with migrants (59%) and sedentees (57%) more likely to report any hot flash experience
compared to the migrants’ European neighbors (27%, p=0.006). Table 1 shows the
percentage of women who experienced any hot flushes during the past 2 weeks by ethnic
group (p=0.002). In the logistic regression models (Table 2), higher levels of AMH decreased
the likelihood that hot flushes occurred in the past two weeks (Model 1: OR 0.14; 95% ClI
0.02-0.92; Model 3: OR 0.19; 95% CI 0.05-0.69), while higher FSH levels significantly



increased the probability that hot flushes occurred in the last two weeks only in the
individual model (Model 4: OR 8.47, 95% Cl 1.28-56.29).

[Figure 1 and Table 2 go about here.]

Ethnicity was a significant determinant of the likelihood of experiencing hot flushes in all
five logistic regression models, where being a Bangladeshi woman (whether sedentee or
adult migrant) increased the probability of experiencing hot flushes in the past two weeks
compared to Londoners of European origin. The only exception was the logistic regression
specific to inhibin B (Model 2) where only adult migrants were more likely to experience hot
flushes compared to European Londoners. When analyses were repeated with only the
women who were sure of their age at menopause, the number of sedentees dropped by
about half, and sedentees were no longer more likely to experience hot flushes compared to

European Londoners.

A higher BMI was a significant determinant of the probability of experiencing hot flushes in
Model 1 (all hormones), Model 3 (AMH) and Model 4 (FSH) (Table 2). The highest relative
level of education significantly decreased the likelihood of hot flush report in Models 1 (all
hormones) and 3 (AMH). The highest level of education approached significance as
decreasing the likelihood of hot flushes in all other models (p<0.1). Menopausal status
increased the likelihood of hot flushes when no hormones were included in the model (OR
2.56, 95% Cl 1.01-6.46; not shown), but was not a significant determinant of hot flushes

after controlling for levels of hormones.

Hot flush frequency

Results from the multiple linear regressions examining the relationships between hot flush
frequency and hormone levels are shown in Table 3. Hormone levels were not associated
with hot flush frequency. . Ethnicity, BMI, menopausal status and education level
significantly predicted hot flush frequency in all 5 linear regression models. Bangladeshi
women experienced a significantly higher frequency of hot flushes; an increasing BMI was

associated with more frequent hot flushes; and higher education among women was related
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to less frequent hot flushes. Peri/post-menopausal women experienced hot flushes more
frequently compared to pre-menopausal women.

[Table 3 goes about here.]

Logistic and linear regressions were also run individually within each group to ascertain
whether associations between hormones and symptoms differed on an intra-group level;
sample sizes on this basis were small (sedentees: hot flush occurrence (n=16), hot flush
frequency (n=12); adult migrants: hot flush occurrence (n=23), hot flush frequency (n=25);
and Europeans: hot flush occurrence (n=11), hot flush frequency (n=29)). In the logistic
regressions, there were no significant associations between hot flush occurrence and any of

the hormones within any of the groups(not shown).

Discussion

This study set out to examine the relationship between levels of four reproductive
hormones and the occurrence and frequency of hot flushes during the menopause. It also
examined whether any such relationships differed between Bangladeshi women and
women of European origin. While other studies have looked for relationships between hot
flushes and inhibin B, FSH, and E;, [36-39], this is the first study to our knowledge that has
also explored potential associations with AMH. Relationships were indeed found between
AMH, FSH, and menopausal symptoms. Ethnicity, education level, and BMI were also found

to be associated with the experience of vasomotor symptoms.

In the logistic regression models for all women, AMH and FSH, but not inhibin B or E,, were
significantly associated with the occurrence of hot flushes. Lower levels of AMH were
significantly associated with the likelihood that women would experience hot flushes. AMH
reflects ovarian reserve and decreases as the number of follicles declines with age [6,40].
This decrease is one of the first biological markers of menopause, and AMH levels have been
discussed as a possible diagnostic blood test for the post-menopausal state [41,42]. Based
on their study of 147 women aged 40-50 years in Tehran, Tehrani et al [42] suggested a
threshold level of 0.39ng/ml AMH as a potential boundary marking the menopausal

transition. In our sample here, AMH most likely reflects menopausal status, rather than a
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functional role in causing hot flushes. Because AMH levels are significantly lower in
peri/post-menopausal women (p<0.001), this may explain why menopausal status is not
associated with the likelihood of hot flushes when AMH (and other hormones) are included

in the model.

Levels of FSH were positively associated with the likelihood of hot flush occurrence in our
sample of all women, consistent with other findings [37-39]. FSH begins to rise
approximately 6 years before the final menstrual period, and the rate of increase is highest
2 years prior to the last menstruation. Although FSH declines again post-menopause, it
does not ever reach pre-menopausal levels [3]. A woman can be diagnosed as possibly post-
menopausal by practitioners in the UK if her blood levels of FSH are >30IU/L [43]. According
to the authors of STRAW+10, “vasomotor symptoms [are] likely” at Stage -1, and a woman’s
blood FSH level will be approximately 25 IU/L or above [44]. It is possible that FSH levels
have a role in explaining the mechanisms of hot flushes but again, like AMH levels, an
association between FSH and hot flushes might be due the relationship between hot flushes

and menopausal status.

There was no association in the whole sample of women between levels of E, and either the
occurrence or frequency of hot flushes. Freedman [14] also found that levels of E, did not
differ between symptomatic and non-symptomatic women, but Gold et al. [38], using
longitudinal data, found that E, was significantly negatively associated with vasomotor
symptoms. Freeman et al. [37] have also found that fluctuating levels of E, in individual
women were positively associated with hot flush occurrence in unadjusted analysis. Since
the study presented here is cross-sectional and relied on single hormone samples, we

cannot mirror the latter study.

Hot flush occurrence and frequency were also significantly associated with covariates in the
models, namely ethnicity, BMI and education level. In terms of ethnicity, Bangladeshi
women, whether migrants or sedentees, were more likely to have experienced a hot flush in
the last 2 weeks than Londoners of European origin. Bangladeshi women also experienced
more frequent hot flushes in all 5 multiple regression models. Age at menopause and

symptoms of the menopause are known to vary according to ethnicity [9, 25-27]. Murphy
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et al. [23] previously found that Bangladeshi women in this sample had an earlier age at
menopause compared to European women, while Begum et al. [24] found that Bangladeshi
sedentees and adult migrants had levels of hormones that confirmed an earlier process of
reproductive ageing and an earlier decline in ovarian reserve. The significant differences
between ethnic groups in their experience of hot flushes in the past 2 weeks may therefore

be a reflection of variation in their relative ages at the menopausal transition.

A higher BMI significantly increased the probability of the occurrence of hot flushes in 3 of
the 5 logistic regression models for all women, and was associated with an increased
frequency of hot flushes in all 5 multiple regression models. A similar relationship with BMI
has been found previously in some [38,45], but not all studies [46]. Aromatization of
oestrogens occurs in adipose tissue and contributes to circulating levels [47]. These higher
levels should theoretically be protective against menopausal symptoms, but the opposite
effect is often observed. One explanation for the relationship between high BMI and
increased incidence of vasomotor symptoms is Freedman’s [48] suggestion that women
with a greater BMI have increased body insulation and a narrower thermoneutral zone,
making it easier for heavier women to suffer from hot flushes. Women with a high BMI
might also be hotter from carrying around more weight, or may have a lower socioeconomic

status (SES) or other characteristics predisposing them to vasomotor symptoms [46].

A higher education level lowered the probability of hot flush occurrence in 2 of the 5 logistic
regression models, and was associated with less frequent hot flushes in all 5 multiple
regression models. Education level is a good marker of SES, and women of lower SES
experience an earlier menopause [49,50] and more vasomotor symptoms than women of
higher SES [8]. Anxiety has been shown to increase the incidence and severity of hot flushes
[28], and the thermoneutral zone may be narrowed due to elevated sympathetic activity
[11]. An increased burden from infectious diseases during childhood has previously been
shown to be significantly associated with a lower age at menopause among Bangladeshi
sedentees and adult migrants [23], but was not significantly associated with hot flush
occurrence or frequency in the analyses undertaken here. Finally, the frequency of hot
flushes was also associated with menopausal status, such that peri- and post-menopausal

women suffered hot flushes more frequently.
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A limitation of this study is the small sample size, particularly with regard to hot flash
frequency. This restricts the generalizability of the study results; however, the finding of a
relationship between levels of AMH and hot flashes supports the use of AMH as a useful
marker to be applied in future studies of hot flash etiology. A well-powered prospective

study is needed to confirm this finding.

Conclusions

Relationships were found between AMH, FSH, and menopausal symptoms. Ethnicity,
education level, and BMI were also found to be associated with the experience of
vasomotor symptoms. Previous evidence suggests that age at menopause and the
frequency and severity of hot flushes experienced during the menopausal transition vary
between women and groups of women depending on a number of factors. This study was
conducted to understand better the potential relationship between hormone levels and hot
flushes among women from different ethnic groups that could explain this inter-individual
and inter-group variation. Significant relationships were found between AMH, FSH and hot
flush occurrence in the past 2 weeks. The decline of AMH and the rise of FSH are clinical
markers of transition through the menopause. The relationships found in this study may be
indicative of women progressing through the menopausal transition and so experiencing
symptoms, rather than AMH and FSH being mechanistically involved in the generation of
symptoms. It is of clinical relevance that, despite this study aiming to examine the specific
relationships between reproductive hormones and symptoms of the menopause, lifestyle
and ethnicity were also found to have an influence on the experience of menopause. This
merits further research, and encourages a holistic approach to the management of

menopause.
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Europeans Adult Sedentees | All women
Migrants

No. of women 41 39 28 108
Mean age (sd) 49.3(5.8) 48.3(5.3) 49.4(5.7) | 49.0(5.57)

No. aged 40-49 years (%) 22 (54) 24 (61) 12 (43) 58 (54)

No. aged 50-59 years (%) 19 (46) 15(39) 16 (57) 50 (46)
Menopausal status

No. pre-menopausal (%) 22 (54) 18(37) 9(32) 49 (45)

No. peri and post-menopausal (%) 19 (46) 21 (63) 19 (68) 59 (55)
Mean BMI (sd) 25.6 (5.2) 26.8 (3.1) 25.1(5.2) 25.9 (4.6)
Relative level of education

Low (%) 10 (24) 7 (23) 8 (29) 25 (25)

Medium (%) 15 (37) 8 (26) 3(11) | 26(26)

High(%) 16 (39) 16 (52) 17 (61) 49 (49)
Exposures to infectious disease

0-2 diseases (%) 14 (34) 21 (54) 15 (54) 50 (46)

3-4 diseases (%) 22 (54) 17 (44) 9(32) 48 (45)

5-6 diseases (%) 5(12) 1(3) 4 (14) 10(9)
No. (%) of women with hot flashes in 11(27) 23 (59) 16 (57) 50 (46)
past 2 weeks
Mean logInhibin B (sd)* 1.3(0.33) 1.2(0.3) 1.1(0.2) | 1.2(0.3)
Mean logAMH (sd) 0.11(0.7) -0.08(0.5) | -0.13(0.5) | -0.02(0.6)
Mean logFSH (sd) 1.4(0.5) 1.5(0.4) 1.56(0.47) | 1.45(0.47)
Mean log E, (sd) 1.6(0.52) 1.5(0.4) | 1.53(0.33) | 1.48(0.42)

*p<0.05



Table 2. Results of logistic regressions comparing occurrence of hot flushes in the past 2
weeks by hormones, n=100."

95% confidence
Exp(B) interval p-value

All hormones?
Model 1 BMI 1.13 1.01-1.25 0.03

Peri/post-

menopausal status 0.29 0.05-1.86 0.19

ETHNICITY

European (ref)

Adult migrant 4.42 1.35-14.52 0.01

Sedentee 5.15 1.17-22.73 0.03

EDUCATION LEVEL

Low (ref)

Medium 0.32 0.08-1.35 0.12

High 0.24 0.07-0.84 0.03

INFECTIOUS

DISEASE LOAD

0-2 diseases (ref)

3-4 diseases 0.85 0.30-2.46 0.77

5-6 diseases

1.53 0.30-7.72 0.61

ALL HORMONES

LoginhibinB 5.22 0.24-113.76 0.29

LogAMH 0.14 0.02-0.92 0.04

LogFSH 4.11 0.39-43.02 0.24

LogE, 0.80 0.11-5.95 0.83
Inhibin B

BMI 1.10 1.00-1.21 0.05
Model 2

Peri/post- 1.81 0.60-5.48 0.29

menopausal status

ETHNICITY

European (ref)

Adult migrant 4.00 1.31-12.20 0.02

Sedentee 3.22 0.96-10.77 0.06
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EDUCATION LEVEL

Low (ref)

Medium 0.35 0.09-1.31 0.12

High 0.37 0.12-1.11 0.08

INFECTIOUS

DISEASE LOAD

0-2 diseases (ref)

3-4 diseases 1.03 0.39-2.74 0.95

5-6 diseases 1.25 0.29-5.36 0.76

LoginhibinB 0.33 0.05-2.35 0.27
AMH*

BMI 1.12 1.01-1.24 0.03
Model 3

Peri/post- 0.71 0.18-2.76 0.62

menopausal status

ETHNICITY

European (ref)

Adult migrant 4.07 1.31-12.67 0.02

Sedentee 3.89 1.15-13.17 0.03

EDUCATION LEVEL

Low (ref)

Medium 0.28 0.07-1.14 0.08

High education 0.26 0.08-0.86 0.03

INFECTIOUS

DISEASE LOAD

0-2 diseases (ref)

3-4 diseases 0.98 0.36-2.70 0.97

5-6 diseases 1.59 0.33-7.61 0.56

LogAMH 0.19 0.05-0.69 0.01

5

FSH BMI 1.11 1.00-1.23 0.04
Model 4

Peri/post- 0.48 0.84-2.79 0.42

menopausal status

ETHNICITY
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European (ref)

Adult migrant 4.13 1.32-12.92 0.02
Sedentee 3.78 1.14-12.54 0.03
EDUCATION LEVEL

Low (ref)

Medium 0.38 0.10-1.46 0.16
High 0.36 0.12-1.11 0.08
INFECTIOUS

DISEASE LOAD

0-2 diseases (ref)

3-4 diseases 0.81 0.29-2.26 0.68
5-6 diseases 1.18 0.27-5.21 0.82
LogFSH 8.47 1.28-56.29 0.03
BMI

1.10 1.00-1.21 0.06
Peri/post-
menopausal status 1.79 0.52-6.12 0.36
ETHNICITY

European (ref)

Adult migrant 4.33 1.42-13.19 0.01
Sedentee 4.37 1.28-14.87 0.02
EDUCATION LEVEL

Low (ref)

Medium 0.39 0.11-1.42 0.15
High 0.38 0.13-1.14 0.08
INFECTIOUS

DISEASE LOAD

0-2 diseases (ref)

3-4 diseases 1.07 0.40-2.82 0.90
5-6 diseases

1.08 0.25-4.68 0.92
Log E> 0.52 0.11-2.40 0.41

! Information was missing for 8 women so only 100 women are included in the logistic regressions conducted
to predict the occurrence of hot flushes

>Model 1 (All hormones) significance: X*(12) = 32.11, p<0.01, NR*=0.37

*Model 2 (Inhibin B) significance: X*(9) = 24.07, p<0.01, NR’=0.29



*Model 3 (AMH) significance: X*(9) = 30.17, p<0.01, NR’=0.35
>Model 4 (FSH) significance: X*(9) = 28.29, p<0.01, NR’=0.33
®Model 5 (E2) significance: X*(9) = 22.50, p<0.01, NR*=0.27
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Table 3: Multiple regression results predicting hot flush frequency in all women (n=62)*

25

95% confidence
interval
Exp(B) p-value

&”0::'”:“65 BMI 0.43 0.15-0.44 0.00

Menopausal status 0.39 0.20-4.40 0.03

Ethnicity 0.29 0.22-1.94 0.02

Education level -0.26 -1.70- -0.16 0.02

Infectious disease -0.08 -1.37-0.60 0.43

LogInhibinB 0.32 -0.44-6.89 0.08

LogAMH -0.13 -2.99-1.48 0.50

LogFSH -0.08 -3.29-2.31 0.73

Log E, -0.07 -3.14-2.06 0.68

:&:‘i’l’: BMI 0.44 0.16-0.44 0.00

Menopausal status 0.42 1.01-3.93 0.00

Ethnicity 0.27 0.23-1.83 0.01

Education level -0.24 -1.59--0.14 0.02

Infectious disease -0.08 -1.33-0.57 0.43

_ LoginhibinB 0.24 -0.23-5.05 0.07

AMI\c/)I:eI C BMI 0.42 0.14-0.42 0.04

Menopausal status 0.35 0.45-3.65 0.01

Ethnicity 0.24 0.11-1.72 0.03

Education level -0.22 -1.52--0.02 0.04

Infectious disease -0.07 -1.30-0.66 0.51

LogAMH 0.09 -1.11-2.14 0.53

;SI:del . BMI 0.41 0.14.0.42 0.00

Menopausal status 0.38 0.20-4.23 0.03

Ethnicity 0.24 0.09-1.69 0.03

Education level -0.23 -1.55--0.06 0.03

Infectious disease -0.06 -1.3-0.68 0.55

LogFSH -0.10 -2.9-1.55 0.54

EZ* BMI 0.42 0.14-0.42 0.01
Model E

Menopausal status 0.34 0.28-3.72 0.02

Ethnicity 0.22 0.01-1.66 0.05

Education level -0.23 -1.57--0.08 0.03

Infectious disease -0.06 -1.25-3.72 0.58

Log E, 0.07 -1.65-2.65 0.64

!Information on hot flash frequency was collected only from women who reported hot flashes, therefore only

66 cases are included in the multiple regressions conducted to predict hot flush frequency.
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"Model 1 (All hormones) significance: F(9,52) = 4.77, p<0.01, R’=0.36; Model 2 (Inhibin B) significance: F(6,55) =
7.40, p<0.01, R’=0.39; Model 3 (AMH) significance: F(6,55) = 6.56, p<0.01, R’=0.35, NR’=0.35; Model 4 (FSH)
significance: F(6,55) = 6.56, p<0.01, R*=0.35; Model 5 (E2) significance: F(6,55) = 6.50, p<0.01, R°=0.35
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Figure 1. Percentage of women reporting hot flushes as “not at all,” “a little,” “quite a bit,” or “extremely”
during the past two weeks by group
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