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SUMMARY

OBJECTIVE: Hot flashes have a negative impact on the quality of life of women during the menopausal transition and thereafter. The
progressive reduction in gonadal estrogen levels associated with aging promotes an accumulation of abdominal fat, dyslipidemia, and
arterial hypertension, all of which are components of metabolic syndrome (MetS). The objective of the present study was to estimate
the prevalence of hot flashes and evaluate their relationship with MetS in women = 40 years of age.

METHODS: This was a cross-sectional study involving women aged between 40 and 65 years. We used the Kupperman index to quantify
the climacteric symptoms and the National Cholesterol Education Program Adult Treatment Panel Il criteria for the diagnosis of MetS.

RESULTS: 1,435 women were initially selected, and we obtained information from 647. The mean age at menopause was 45.99 years
(SD 6.67 years) and the prevalence of hot flashes and MetS were 55.83% (95% Cl: 52.35-59.25%) and 46.29% (95% Cl: 44.75-52.53%),
respectively. We identified a positive association between MetS and hot flashes (OR 1.16; 95% Cl: 1.07-1.33).

CONCLUSIONS: In women = 40 years of age, hot flashes are highly prevalent and appear to be associated with MetS.
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INTRODUCTION

Metabolic syndrome (MetS) is highly prevalent,
representing a major public health problem because it
increases cardiovascular risk and results in significant
costs to the health system®. Observational studies have
suggested that MetS is three times more common in
women > 40 years of age than in younger women?.

Hot flashes affect 50-80% of the female popula-
tion during the menopausal transition and there-
after, reaching a peak between two years before

and two years after menopause®*. They are often
associated with sleep disorders, changes in mood,
and fatigue, which can impair the quality of life and
generate high costs for health systems®®. Because
of fluctuations in ovarian function, many women
> 40 years of age experience hot flashes and other
manifestations such as accumulation of abdominal
fat, obesity, and dyslipidemia, which are major com-
ponents of MetS*47.
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Recent studies suggest that hot flashes signal a
higher risk of cardiovascular disease (CVD), possibly
due to activation of the sympathetic nervous system,
which can alter blood pressure, the lipid profile, and
insulin resistance® 1. Those factors, together with
waist circumference, which is also often increased
in women with hot flashes, constitute the diagnostic
criteria for MetS™%.

It is possible that the prevalence of hot flashes is
higher in women with MetS, given that each of the
constituents of the syndrome can, in isolation, be
responsible for the onset of the vasomotor symptoms.
Despite the isolated impact of the components of MetS
on the triggering of hot flashes, some studies have
shown that the relationship between vasomotor symp-
toms and MetS itself has been poorly investigated
and that the few available findings are conflicting™".
Therefore, the objective of the present study was to
determine whether there is an association between
hot flashes and MetS™.

METHODS

This was a cross-sectional study, based on informa-
tion obtained from 7,212 women followed-up in 2014
via the Family Health Program in the city of Pindamon-
hangaba, Brasil, and stored in the Pindamonhangaba
Health Care Project database. We selected the partici-
pants by probability sampling, using a systematic sam-
pling procedure. The calculation of the ideal sample
size, considering a 50% prevalence of hot flashes® and
a maximum error of 5% in 95% of the possible sam-
ples, resulted in 384 individuals. We included women
between 40 and 65 years of age. Women who did not
complete the questionnaire employed for calculation
of the Kupperman index (used in the investigation of
hot flashes) were excluded, as were those who did not
undergo laboratory tests, those who moved away from
the study area, those for whom the data were incom-
plete or inconsistent, those who had cognitive deficits,
and those who were using any oral contraceptives or
hormone replacement therapy.

The variables studied were age; the level of educa-
tion; religion; body weight; height; waist circumfer-
ence; hip circumference; serum triglycerides, total
cholesterol, low-density lipoprotein, and high-density
lipoprotein; fasting glycemia; and blood pressure. For
blood pressure measurements, we use a calibrated,
digital, automated sphygmomanometer with an arm
cuff (BP 3AG1; MicroLife AG, Widnau, Switzerland)

that has been tested and validated by the British
Hypertension Society, with the patient in a seated
position and following the recommendations for the
cuff size selection. We performed three blood pres-
sure measurements on the left arm, at 1-min intervals,
considering the mean of the last two measurements
in our analysis. Hypertension was defined as a sys-
tolic blood pressure > 130 mmHg and a diastolic blood
pressure > 85 mmHg""®. We calculated the body mass
index (BMI) by dividing the weight (in kilograms) by
the height (in meters) squared (kg/m?), subsequently
stratifying the patient status in accordance with the
guidelines of the Brazilian Association for the Study of
Obesity and Metabolic Syndrome": underweight (BMI
< 18.5 kg/m?); normal weight (BMI 18.5-24.9 kg/m?);
overweight (BMI > 25.0 kg/m?); pre-obesity (BMI 25.0-
29.9 kg/m?); class I obesity (30.0-34.9 kg/m?); class I
obesity (35.0-39.9 kg/m?); and class III obesity (BMI
> 40 kg/m?). We also determined the smoking status
of the patients. Using the Kupperman index, we clas-
sified the intensity of the menopausal symptoms as
mild, moderate, or severe. A diagnosis of MetS was
made based on the National Cholesterol Education
Program Adult Treatment Panel III criteria'®; that is,
when at least three of the five following alterations
are present: serum concentration of high-density lipo-
protein cholesterol < 50 mg/dL; waist circumference
> 88 cm; serum triglyceride concentration > 150 mg/
dL; systolic blood pressure > 130 mmHg or diastolic
blood pressure > 85 mmHg; and fasting glycemia > 110
mg/dL. The dependent variable was the occurrence of
hot flashes, whereas all other variables were analyzed
as independent variables.

The women were interviewed by a well-trained
team at primary health care clinics, where they were
also submitted to the collection of blood samples for
standardized laboratory tests. Those who did not
appear for their scheduled appointments were inter-
viewed in their homes and referred for the collection
of blood samples. The data collection was supervised
by a coordinator, and 10% of the interviews were
repeated by telephone to reduce the risk of bias.

All blood samples were collected in the morning
(after an 8h fast), by the same nurse, using a 25 x 0.7
mm, silicone-coated, tri-beveled, sterile 22-G needle.
The blood was collected into sterile, disposable, 16 x
100 mm, 8 mL polyethylene terephthalate vacuum
collection tubes (Vacuette; Greiner Bio-One, Krems-
miinster, Austria), containing a clot activator and sep-
arator gel. The biochemical analysis was performed
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at the Pindamonhangaba Municipal Laboratory with
commercial diagnostics kits (Roche Diagnostics,
Mannheim, Germany) - that were submitted to auto-
mated analysis.

Statistical calculations were performed with the
Stata SE statistical software package, version 12.0
(Stata Corp., College Station, TX, USA). Initially, we
used descriptive statistics to analyze the data. We cal-
culated the prevalence of hot flashes and that of MetS,
with the respective 95% confidence intervals. We then
calculated the odds ratio for MetS in relation to the
dependent variable. Multiple logistic regression mod-
els were constructed to estimate the relative weight of
each independent variable after adjustment for skin
color, income, depression, anxiety, and smoking, all
of which were considered potential confounders, and
we calculated the adjusted odds ratios, together with
the respective 95% confidence intervals.

In compliance with the requirements of Resolution
466/12 of the Brazilian National Ministry of Health™,
the study was approved by the Research Ethics Com-
mittee of the University of Sao Paulo School of Public
Health (CAAE: 64011917.3.0000.5421). All participants
gave written informed consent.

RESULTS

Of the 1,435 women initially recruited, 513 were
excluded because they did not complete the ques-
tionnaire employed for calculation of the Kupperman
index, had cognitive deficits, or moved away from the
study area. Of the remaining 900 women, 264 were
excluded: 196 because they did not undergo the labora-
tory tests or because the related data were incomplete;
and 59 because they were under 40 years old. There-
fore, the final sample was comprised of 647 women.

Table 1 shows the characteristics of the study pop-
ulation. The prevalence of hot flashes was 55.83% (95%
Cl: 52.35-59.25%), and the prevalence of MetS was
48.63% (95% CI: 44.75-52.53%). Among the women
evaluated, the mean age at menopause was 45.99
years (SD 6.61). In addition, the mean values for blood
pressure, fasting glycemia, waist circumference, and
BMI were above the desired levels®, translating to a
high cardiovascular risk in the study population.

We found that a diagnosis of MetS increased the
likelihood of the occurrence of hot flashes (crude OR
1.16; 95% CI: 1.01-1.33). The odds ratio was adjusted for
the potential confounders (skin color, income, depres-
sion, anxiety, and stress). In other words, women with

MetS were 16% more likely to report hot flashes than
those without the syndrome, confirming a positive
association between MetS and hot flashes.

DISCUSSION

The hypoestrogenism that occurs during the meno-
pausal transition can result in uncomfortable symp-
toms, such as hot flashes, which significantly impair
the quality of life®?°. Clinically, hot flashes present as
sudden-onset episodes of perceived overheating, typ-
ically in the trunk and face, resulting from an imbal-
ance in thermoregulatory processes at the level of the
hypothalamus in response to the reduction in estrogen
levels. That imbalance causes the body to interpret
small temperature oscillations as major changes,
triggering cooling mechanisms such as flushing and
sweating?'. Recent studies suggest that hot flashes
not only have a significant effect on the quality of life
but also indicate a higher risk of CVD, possibly due to
activation of the sympathetic nervous system.

In addition to a high prevalence of hot flashes
(55.83%), the present study showed high values for gly-
cemia, blood pressure, waist circumference, and BMI,
which indicate a higher risk of MetS and therefore of
CVD. We also identified a clear association between
complaints of hot flashes and MetS, a finding similar
to those obtained in other studies™. That associa-
tion can be explained by the increased sympathetic
activity occurring in both conditions, as well as by
obesity?2. This major cardiovascular risk factor, i.e.,
obesity, acts as an insulator, reducing the metabolic
heat loss capacity™?.

In a study involving 183 postmenopausal women,
Lee et al.” found that hot flashes were more com-
mon in women with MetS. Ryu et al.® studied 1,906

TABLE 1. CHARACTERISTICS OF THE SAMPLE. SAU, HPF.

Characteristic (N = 647)
Hot flashes (%) 55.83
Metabolic syndrome (%) 4863

Age (years), mean = SD 50.65 + 849
Age at menopause (years), mean 4599 + 6.61
Systolic blood pressure (mmHg), mean + SD 130 £22.96
Diastolic blood pressure (mmHg), mean + SD | 80.10 = 14.31
Glycemia (mg/dL), mean + SD 10311+ 41.87
Waist circumference (cm), mean * SD 9344 +12.48
Body mass index (kg/m?), mean + SD 29.54 + 551
Monthly income (RS), mean + SD 164619 + 1155.81

RS, Brazilian reals (exchange rate as of August 11, 2020: R$1.00 = US$0.19).

REV ASSOC MED BRAS 2020; 66(12):1628-1632

1630



SAU,H.P.F.ET AL

postmenopausal women and also found that those
with MetS were more symptomatic. Our results
are also similar to those obtained in a study of 183
postmenopausal women conducted by Lee et al.™. In
overweight or obese women and in those with a waist
circumference greater than 88 cm, we also observed
a higher prevalence of hot flashes. That could be
explained by the aforementioned insulating property
of adipose tissue, which would trigger increases in
body temperature. In our sample of younger women,
we observed a higher frequency of hot flash com-
plaints, especially in the two years surrounding the
menopausal transition, which, in our sample, occurred
at a mean age of approximately 46 years.

Since the present study had a cross-sectional
design, we cannot make any inferences regard-
ing causation or temporality among the variables
studied. However, because we found an associa-
tion between hot flashes and MetS, future studies
could consider the occurrence of hot flashes as a
risk marker for CVD and MetS. In fact, there have
been numerous studies showing that hot flashes are
associated with activation of the hypothalamic-pitu-
itary-adrenal axis, with the release of cortisol, and
with norepinephrine stimulation®*?*. Therefore,
the only way to establish causality among these
factors in a more consistent manner is to conduct
longitudinal cohort studies. There is evidence that
sympathetic hyperactivity is a common denomina-
tor between MetS and the onset of hot flashes®?6.
That is likely due to vascular phenomena resulting
from the release of vasoactive substances (cortisol
and norepinephrine), which is influenced not only
by hypoestrogenism but also by the aging pro-
cess®. Finally, given the possibility of a relationship
between hot flashes and MetS, as well as the known
cardiovascular risk in women with MetS, it is recom-
mended that immediate interventions be instituted

in all women with hot flashes, especially those with
risk factors for MetS.

The limitations of our study include its cross-sec-
tional nature, as well as the losses during the sam-
ple collection phase and the recruitment of subjects
only from the public health system, which might not
adequately represent the general population. Those
limitations create an opportunity for further, more
complex, studies, which could confirm the data pre-
sented here.

CONCLUSIONS

In women of 40 years of age or older, hot flashes
appear to be highly prevalent. There also appears to
be a positive association between the occurrence of
hot flashes and MetS.
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RESUMO

OBJETIVO: As ondas de calor tém um impacto negativo na qualidade de vida das mulheres no climatério. A redugdo progressiva dos
niveis de estrogénio gonadal associada ao envelhecimento promovem o actimulo de gordura abdominal, dislipidemia e hipertenséo
arterial, componentes da sindrome metabdlica (SM). O objetivo do presente estudo foi estimar a prevaléncia de ondas de calor e avaliar
sua relagdo com SM em mulheres com idade 240 anos.

METODOS: Estudo transversal envolvendo mulheres entre 40 e 65 anos de idade. Utilizamos o indice de Kupperman para quantificar os
sintomas climatéricos e os critérios do National Cholesterol Education Program Adult Treatment Panel Ill para o diagnéstico de SM.

RESULTADOS: Mil, quatrocentas e trinta e cinco mulheres foram selecionadas inicialmente e obtivemos informagdes de 647. A idade média
da menopausa foi de 45,99 anos (DP 6,61 anos) e a prevaléncia de ondas de calor e SM foi de 55,83% (95% Cl: 52,35-59,25%) e 46,29%
(95% Cl: 44,75-52,53%), respectivamente. Identificamos uma associagdo positiva entre SM e ondas de calor (OR 1,16; 1C95%: 1,01-1,33).

CONCLUSOES: Em mulheres com idade 240 anos, as ondas de calor sdo altamente prevalentes e parecem estar associadas a SM.

PALAVRAS-CHAVE: Climatério. Perimenopausa. Fogachos. Sindrome metabélica.
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