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Introduction

During menopausal years, approximately 70% to 80% of

women have symptoms and clinical findings due to an es-

trogen deficiency and symptoms appear after the beginning

of the changes in ovarian function. However, cardiovascu-

lar diseases, which are associated with a high morbidity and

mortality, manifest in the later period of women’s life. [1,

2]. Increased blood pressure is a risk factor for cardiovas-

cular diseases. [3, 4] Furthermore, several studies showed

that menopause was associated with increased blood pres-

sure (BP). [5,6] Changes in the sex steroids, endothelin,

renin-angiotensin system (RAS), gaining weight, and acti-

vation of the sympathetic system have all found to be re-

sponsible for this blood pressure changes [7].

Most postmenopausal women experience vasomotor

symptoms up to a some degree [8]. Currently, the mecha-

nism of hot flashes (HF) thought to be the result of activa-

tion of the sympathetic nervous system, may also be

responsible for postmenopausal hypertension (HT) [7, 9].

If there was any association between HF and HT, HF

would probably trigger or disclose this association. The au-

thors aimed to investigate whether there is any relationship

between HF and HT.

Materials and Methods

A total of 110 women were invited for this study from Zekai

Tahir Burak Education and Research Hospital, Gynecology Clinic

and Yüksek Ihtisas Heart-Education and Research Hospital, Car-

diology Clinic between 2008 and 2009. Patient’s mean age was

49.06 ± 9.5 (range 22-65). Exclusion criteria were defined as any

systemic disease or cardiovascular disease except mild essential

HT which was defined as BP less than 160/100 mmHg and pa-

tients who were prescribed hormone replacement or oral contra-

ceptive therapy in the last six months. This project was approved

by Local Ethical Review Board and informed consent was taken

from all participants. 

All personal and medical information including age, education

level, illicit drug and alcohol use, cigarette smoking, average cof-

fee and tea consumption per day, past medical history, oral con-

traceptive use in the last six months, and family history of HT

were obtained by a questionnaire. During the same visit, anthro-

pomorphic measurements (weight, height) were recorded. Body

mass index (BMI) was calculated as follows: weight (kilograms)/

height (meters) [2]. Menopause was defined as the absence of

menstrual periods in the last twelve months. Patients who did not

have any periods less than twelve months were considered as pre-

menopausal or peri-menopausal. Greene climacteric scale [10]

was used for the assessment of vasomotor symptoms occurring in

the prior two weeks. Patients’ HFs or night sweats were scored

between 0 - 3 according to severity of their symptoms. (absent,

mild, moderate, and severe).

All women’s BP were assessed by measuring 24-hour ambula-

tory BP (ABP). Left arm was used for BP measuring if they were

not left-handed and recording machine was wrapped around the pa-

tient’s waist. Patients were instructed not to use left arms during BP

measurement and all BP data were delivered to computer after 24-Revised manuscript accepted for publication June 24, 2013
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hour period. During the day, BP recordings were performed every

15 minutes and during night, BP measurements were performed

every 30 minutes and mean BP were calculated as all BP measure-

ments divided by total number of recordings. Sleeping and non-

sleeping periods were assigned by patients. At least five BP

measurements during night and daytime were required in order to

be included in the study. Mean BP measurement count was 68.7 ±

11.66. Hypertension was defined as any patient who have been

under treatment of HT or whose 24-hour ambulatory mean systolic

and diastolic BP were above 130 mmHg and/or 80 mmHg, respec-

tively, or women who had daytime mean BP above 135/85 mmHg

or overnight mean BP above 120/70 mmHg (European Society of

Hypertension - European Society of Cardiology: ESH-ESC

2007).[11] Patients who were under HT drug therapy stopped treat-

ment before two weeks of this study. Patients who had BP above

160/100 mmHg before or after treatment were also excluded from

the study. Absolute dipping was calculated as subtraction of mean

overnight systolic BP from mean daytime systolic blood pressure.

Relative dipping was calculated as 1 was subtracted from the ratio

between the mean overnight systolic BP and mean daytime BP. Pa-

tients who had less than 15% decrease of overnight mean BP from

mean daytime BP were considered as non-dipper which is also

found to be associated with cardiovascular diseases.[12]

Statistical analysis of the study was performed using the SPSS

version 11.5. Shapiro Wilk test was used whether continuous vari-

ables distributed normally. Descriptive statistics for the continu-

ous variables were expressed as mean ± standard deviation or

median (minimum-maximum), for the categorical variables, they

were expressed as case count or percentage (%). To determine

whether or not differences existed between the groups in age and

BMI, student’s t test was employed. For the other parameters in-

cluding gravity, parity, tea and coffee consumption, and 24-hour

BP, Mann-Whitney U test was employed. All p values below 0.05

were considered statistically significant. Pearson’s chi-square test

was used for categorical variables.

Results

The socio-demographic data of women are shown on Table

1. Study patients’ age range were between 22 and 65 with a

mean of 49 years. Fifty-five of the patients were hypertensive

and remaining 55 patients were normotensive. Fifty-four of

the patients (49%) were post-menopausal and remaining 56

patients (51%) were pre- or peri-menopausal (55%).

HF were seen in 55.4% of the patients and there was no

difference in the mean age who had HF and who did not

them (p = 0.092). However, distribution of the age were dif-

ferent between the groups since women who did not have

HF were mostly under 45 years and women who had HF

were mostly between 45-54 years (p = 0.019). 

When severity of the HF were assessed, 45.9% of the

women had mild, 34.4% women had moderate, 19.7% of

the women had severe HF, and 35.5% of the study partici-

pants had night sweats.

There was not any statistical difference between the HF

and non-HF group in terms of menopausal state, BMI, ed-

ucation level, occupational state, tea and coffee consump-

tion (p > 0.05). 

Table 1. — The socio-demographic data of women according to hot flashes.
Variables Hot flash (-) (n=49) Hot flash (+) (n=61) p
Age 47.2 ± 11.9 50.5 ± 7.0 0.092

Age Groups 0.019*

<45 years old (n:31, 28.2%) 19 (38,8%) 12 (19.7%)

45-54 years old (n:39, 35.5%) 11 (22.4%) 28 (45.9%)

>54 years old (n:40, 36.4%) 19 (38.8%) 21 (34.4)

Menopausal state 0.430

Pre- or peri-menopausal 27 (55.1%) 29 (47.5%)

Post-menopausal 22 (44.9%) 32 (52.5%)

BMI 28.2 ± 5.8 29.3 ± 4.4 0.234

Occupational State 0.876

Works 29 (59.2%) 37 (60.7%)

Do not work 20 (40.8%) 24 (39.3%)

Education level 0.215

Uneducated 6 (12.2%) 4 (6.6%)

Primary 13 (26.5%) 27 (44.3%)

Secondary 4 (8.2%) 8 (13.1%)

High school 12 (24.5%) 11 (18.0%)

University 14 (28.6%) 11 (18.0%)

Gravity 3 (0 - 9) 4 (0 - 12) 0.010*

Parity 2 (0 - 5) 2 (0 - 8) 0.077

Smoking 10 (20.4%) 17 (27.9%) 0.366

Hypertension 19 (38.8%) 36 (59.0%) 0.035*

Family history of HT 34 (69.4%) 46 (75.4%) 0.481

Night sweats 3 (6.1%) 36 (59.0%) < 0.001*

Tea consumption 3 (0-15) 4 (0-12) 0.452

Coffee consumption 0 (0-3) 0 (0-3) 0.444
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The prevalence of the HT and night sweats were signifi-

cantly higher in HF group compared to the non-hot-HF (p
= 0.035 vs p < 0.001). 

Twenty-four hour BP, pulse, and pulse pressure meas-

urements were compared between the HF and non-HF-

group and none of the parameters compared were

statistically different (p > 0.05, Table 2).

Table 3 shows the demographic features of the patients

who were grouped according to their HT status. Mean age

of the hypertensive patients were significantly higher than

the normotensive women (p < 0.001). Post-menopausal

state prevalence and BMI of the hypertensive group were

significantly higher than normotensive group (p = 0008 and

p = 0.002, respectively). 

Table 2. — Comparison of the hot flashes with some of the 24-hour BP, pulse, and pulse pressure measurements
Variables Hot flash (-) (n=49) Hot flash (+) (n=61) p
Mean systolic BP mmHg 122.3 ± 16.4 126.8 ± 16.5 0.097

Mean diastolic BP mmHg 77.5 ± 10.6 78.8 ± 11.8 0.630

Daytime systoliC BP mmHg 124.7 ± 15.7 129.9 ± 16.3 0.067

Daytime diastolic BP mmHg 79.7 ± 10.8 81.8 ± 11.6 0.529

Overnight systolic BP mmHg 116.2 ± 19.2 118.6 ± 18.6 0.400

Overnight diastolic BP mmHg 71.4 ± 12.5 71.2 ± 12.2 0.945

Mean measurement count 70.3 ± 11.8 67.4 ± 11.5 0.108

Daytime measurement count 53.2 ± 12.7 51.2 ± 11.2 0.164

Overnight measurement count 16.7 ± 4.7 16.2 ± 4.0 0.779

Dipping absolute mmHg 9.2 ± 9.4 11.2 ± 10.1 0.204

Dipping relative % 7.6 ± 7.8 8.9 ± 7.7 0.295

Mean pulse/min 74.6 ± 9.2 74.7 ± 8.0 0.789

Daytime pulse/min 77.7 ± 9.9 77.8 ± 8.1 0.754

Overnight pulse/min 65.4 ± 8.7 66.3 ± 7.8 0.411

Mean pulse pressure mmHg 44.9 ± 9.5 47.9 ± 11.0 0.127

Daytime pulse pressure mmHg 45.0 ± 9.6 48.3 ± 11.5 0.133

Overnight pulse pressure mmHg 44.8 ± 9.8 47.2 ± 11.5 0.254

Dipper 9 (18.4%) 11 (18.0%) 0.964

Table 3. — Demographic features according to blood pressure status.
Variables HT (-) (n=55) HT (+) (n=55) p

Age 45.4 ± 9.8 52.7 ± 7.9 < 0.001*

Age groups < 0.001*

<45 years 22 (40.0%) 9 (16.4%)

45-54 years 22 (40.0%) 17 (30.9%)

>54 years 11 (20.0%) 29 (52.7%)

Menopausal state 0.008*

Pre- or peri-menopausal 35 (63.6%) 21 (38.2%)

Post-menopausal 20 (36.4%) 34 (61.8%)

BMI 27.3 ± 4.4 30.3 ± 5.2 0.002*

Occupational state 0.119

Works 29 (52.7%) 37 (67.3%)

Does not work 26 (47.3%) 18 (32.7%)

Education level 0.622

Uneducated 5 (9.1%) 5 (9.1%)

Primary 17 (30.9%) 23 (%41,8%)

Secondary 5 (9.1%) 7 (%12,7%)

High school 13 (23.6%) 10 (%18,2%)

University 15 (27.3%) 10 (%18,2%)

Gravity 3 (0 - 10) 3 (0 - 12) 0.010*

Parity 2 (0 - 8) 3 (0 - 7) 0.077

Smoking 16 (29.1%) 11 (20.0%) 0.268

HF 25 (45.5%) 36 (65.5%) 0.035*

Night Sweat 13 (23.6%) 26 (47.3%) 0.010*

Family history of HT 35 (63.6%) 45 (81.8%) 0.032*

Tea consumption 4 (0 - 12) 3 (0 - 2) 0.452

Coffee consumption 0 (0 - 3) 0 (0 - 2) 0.444



N. Erkal, M. Çağlar, B. Sahillioglu, C. Gulerman, Y. Guray, S. Korkmaz412

In the hypertensive group, 24-hour mean BP was 136/85

mmHg, mean, daytime mean BP was 138/88 mmHg, and

overnight BP was 130/79 mmHg. In the normotensive group,

24-hour mean BP was 113/70 mmHg, daytime mean BP was

117/ 73 mmHg, and overnight BP was 104/ 63 mmHg. Ab-

solute and relative dipping values were significantly lower in

the hypertensive group (p = 0.003 and p < 0.001, respec-

tively). Mean daytime and overnight pulse did not differ (p
> 0.05). Mean daytime and overnight pulse pressures were

significantly higher in the hypertensive group (p < 0.01). In

the mean time, dipper frequency was significantly higher in

the normotensive group (p = 0.048, Table 4).

The women in the hypertensive women was found to be

suffering from HF and night sweats were 65.5 and 47.3, re-

spectively. In the normotensive group, 45.5% of the women

were determined to have HF and 23.6% of them were de-

termined to have night sweats.

Night sweats and HF frequency were significantly higher in

the hypertensive group than normotensive group (p < 0.05).

Discussion

The present data suggest that the prevalence of essential

HT in the group of women who have HF is significantly

higher than the group of women that does not have them

HF prevalence was found to be 55.45% in the present

study participants. This ratio was higher from many stud-

ies [13-16].

Gerber et al. showed that women who had HF were post-

menopausal and older which is consistent with previous

studies [13, 15-17]. In the present study, there was no sta-

tistical difference in the menopausal state between HF and

non-HF group.

There has been some controversy with the association

between HF and BMI. Some investigators found that

more HF were seen when BMI increased and this was

linked to the isolation effect in the thermo-neutral zone

by the adipose tissue [18-20]. Conversely, some studies

showed that decreased BMI was associated with HF

which was thought to be caused by less conversion of an-

drogens to estrogen [21]. The present authors did not

show any difference in the BMI of the HF and non-HF

groups and their result was in agreement with the study

done by Gerber et al. [13] and Zhang et al.[22].

There were some studies performed in order to explain

the mechanism of the HF. Activation of the sympathetic

nervous system might have a role in this mechanism [23].

Several studies showed increased level of 3-methoxy-4

hydroxyphenylglycole, which is a central metabolite of

the norepinephrine in women who had HF compared to

the women who did not have them [9, 23, 24]. In other

studies trying to elucidate the association between HF and

HT, Gerber et al. did not show any difference in hyper-

tensive and normotensive women considering the HF. [13]

In the present study, hypertensive women had signifi-

cantly higher rate of HF. 

James et al. [25] showed that symptomatic HF group

(HF during study) had higher BP at work than the asymp-

tomatic (HF in the past) and non-HF group (no history of

HF). Gerber et al. [13] found increased daytime and

overnight systolic BP in HF group. Gast et al. [26]

showed that women with complaints of flushing or night

sweats have an unfavorable cardiovascular risk profile

with increased cholesterol levels, systolic and diastolic

BPs, and BMI compared with women without vasomotor

complaints. The present authors did not find any statisti-

Table IV. — 24-hour BP measurements according to history of hypertension
Variables HT (-) (n=55) HT(+) (n=55) p
Mean systolic BP mmHg 113.6 ± 9.2 136.0 ± 14.4 < 0.001*

Mean diastolic BP mmHg 70.6 ± 6.4 85.9 ± 9.8 < 0.001*

Daytime systolic BP mmHg 117.1 ± 9.5 138.1 ± 14.5 < 0.001*

Daytime diastolic BP mmHg 73.5 ± 7.3 88.2 ± 9.7 < 0.001*

Overnight systolic BP mmHg 104.7 ± 9.6 130.3 ± 17.1 < 0.001*

Overnight systolic BP mmHg 63.1 ± 6.8 79.5 ± 11.0 < 0.001*

Mean measurement count 65.7 ± 12.7 71.7 ± 9.8 0.015*

Daytime measurement count 49.5 ± 13.1 54.7 ± 10.0 0.026*

Overnight measurement count 16.2 ± 4.6 16.7 ± 4.1 0.375

Dipping absolute mmHg 13.1 ± 7.9 7.6 ± 10.8 0.003*

Dipping relative % 11.0 ± 6.6 5.7 ± 8.0 < 0.001*

Mean pulse/min 73.5 ± 8.8 75.8 ± 8.2 0.122

Daytime pulse/min 76.8 ± 9.3 78.7 ± 8.5 0.194

Overnight pulse /min 64.6 ± 8.0 67.2 ± 8.2 0.091

Mean pulse pressure mmHg 42.9 ± 7.0 50.1 ± 12.0 < 0.001*

Daytime pulse pressure mmHg 43.5 ± 7.5 50.1 ± 12.5 0.004*

Daytime pulse pressure mmHg 41.7 ± 6.7 50.5 ± 12.3 < 0.001*

Dipper 14 (25.5%) 6 (10.9%) 0.048*
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cal difference between HF and non-HF group regarding

the 24-hour, daytime and overnight mean systolic and di-

astolic BP measurements.

Many studies showed that essential hypertensive and

nondipper patients were at risk of target organ damage.

Verdeccia et al. found that left ventricular (LV) mass was

greater in hypertensive subjects with nondipping [27]. In-

creased activation of the sympathetic nervous system and

decreased activation of the parasympathetic system might

have a role in nondipping BP mechanism [28, 29]. They

found that the night time fall in both norepinephrine (NE)

and epinephrine (EPI) excretion rates was reduced in

nondippers compared with dippers [28]. This result might

make us think that women have HF experience can have

nondipper pattern and as a result HF women can have

more cardiovascular morbidity.

However in the study of Gerber et al., decreasing HP

overnight (dipping) was no different between hyperten-

sive group and normotensive group, HF, and non-HF

group [13]. Conversely, the present authors found that hy-

pertensive group had decreased absolute dipping and rel-

ative dipping values, but they did not show any difference

in the dipping pattern of HF and non-HF groups and this

result was in agreement with the study of Gerber et al.
[13].

Conclusion

The prevalence of essential HT in the group of women

who have HF is significantly higher than the group of

women that does not have them. Vasomotor symptoms

may be the preliminary manifestations of HT that is one

of the major risk factor for cardiovascular diseases. So

until further studies will be performed and the association

between HF and HT clearly explained, women who com-

plain of HF should be evaluated for HT in the office and

appropriate treatment should be commenced promptly.
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