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Background: The study of the correlation of menopausal symptoms with heart rate variability (HRV) has not been 

adequate. The aim of this study was to investigate the relationship between postmenopausal symptoms measured by the 

menopause rating scale (MRS) and HRV.

Methods: We assessed postmenopausal symptoms (using MRS) with age, BMI, educational status, occupation, marital 

status, alcohol and caffeine consumption, smoking history, exercise, duration of sleep and amenorrhea, degree of anxiety 

and depression, menarcheal age, and heart rate variability. For evaluation of HRV, the record of electrocardiogram for 5 

minutes in the resting state was divided into temporal categories and frequency categories, and analyzed.

Results: No signifi cant differences in age, BMI, duration of amenorrhea, heart rate, systolic blood pressure, diastolic blood 

pressure, fasting blood sugar, triglyceride, and high-density lipoprotein were observed between two groups, which were 

divided according to menopausal symptoms. Low frequency/high frequency (LF/HF) ratio was signifi cantly higher in 

symptomatic women, compared with asymptomatic women (P < 0.05). No signifi cant differences of HRV index by the 

severity of postmenopausal symptoms were observed. LF/HF ratio of HRV parameters showed a signifi cant increase in 

moderate or severe degree of "hot fl ashes" and "sleep problem" score (P < 0.05). Anxiety scale in symptomatic women 

was signifi cantly higher than in asymptomatic women (P < 0.05). 

Conclusion: The above data suggest that postmenopausal symptoms are associated with altered autonomic control 

of heart rate. In particular, hot flashes and sleep problems in moderate or severe degree are related to increase of 

sympathetic nerve activity.
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INTRODUCTION

A woman spends 1/3 of her life in the postmenopausal state. 

Health management during this period could be considered 

important because it aff ects the entire quality of life.1) Menopause 

starts when menstruation is terminated permanently due to loss 

of ovary function, and its onset age is almost constant.2) In Korea, 

the mean age of menopause is 48 years, and it occurs within 5-10 

years around the age of 48 years. Th e menopausal state could be 

broadly divided into 3 stages: premenopause, perimenopause, 

and postmenopause. Based on the last menstrual period, if the 
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period of amenorrhea is longer than 12 months, it is considered 

postmenopause. First 3 months of amenorrhea is considered 

premenopause. Perimenopause is amenorrhea of 3-12 months, 

and the volume or frequency of menstruation becomes irregular 

due to estrogen defi ciency during perimenopause.3) Many women 

present with diverse physical as well as psychological symptoms 

during perimenopause and postmenopause. Th ey are referred to 

as climacteric symptoms or menopausal symptoms.

According to the survey conducted by the Korean Society of 

Menopause, of 707 women who underwent natural menopause, 

89% answered that they experienced menopausal symptoms or 

have symptoms currently.1) Such menopausal symptoms include 

hot fl ashes, irregular heart beats, insomnia, and fatigue, in addition 

to myalgia and arthralgia, decreased desire, mood changes, 

hypersensitivity, anxiety, depression, memory impairment, 

etc., and urogenital symptoms, such as dry vagina, dyspareusia, 

cystitis, urodynia, and urinary urgency.

To estimate such climacteric symptoms, questionnaire survey 

methods, such as the Greene4) menopause index, Kupperman 

index, and the menopause rating scale (MRS), etc. have been 

used.5) Questionnaire survey methods have advantages in 

that they could be simply and readily used for assessment of 

menopausal symptoms.

The basic cause of menopausal symptoms is the complex 

relationship of estrogen metabolism and the autonomic nervous 

system. Therefore, imbalance of the autonomic nervous system 

may correlate with menopausal symptoms. Disharmony of the 

autonomic nervous system could be evaluated by measurement 

of heart rate variability (HRV).6) Heart rate variability is cyclic 

interval changes of the heart rate.7) Th is is the value that measures 

changes from one cardiac cycle to the next cycle or change of 

the RR interval with electrocardiogram. The activity level of 

the autonomic nervous system could be quantified by analysis 

of heart rate variability using power spectral analysis (time and 

frequency domain analysis).8)

Until now, study of the correlation of such menopausal 

symptoms with heart rate variability has not been adequate. 

In this study, the relationship of menopausal symptoms with 

heart rate variability was examined using a questionnaire survey 

method. 

METHODS

1. Study Subjects and Periods
Among female patients who underwent physical examination 

at an university hospital or visited an outpatient clinic of the 

department of family from January 2010 to August 2010, 

this study was conducted on 51 patients whose amenorrhea 

was longer than 6 months, but less than 3 years. Of these, 15 

patients were excluded because of following reasons: past 

experience of medications that may mediate an eff ect on HRB; 

hormone replacement therapy; total hysterectomy or bilateral 

oophrectomy; cases of thyroid disease; cases involving endocrine 

diseases such as diabetes, arrhythmia, cardiovascular disease; 

severe anemia with hemoglobin lower than 10 mg/dL; and cases 

involving a history of psychological disease such as insomnia, 

depression, or schizophrenia. Th e fi nal number of study subjects 

was 36.

2. Study Methods

1) Th e scale of menopausal symptoms

Data were collected by the subjects who agreed to participate 

in the study and fi lled out the questionnaire by themselves. Social 

and demographic characteristics of study subjects, and diseases 

currently under treatment, past surgical history, body mass index, 

education, profession, marital status, smoking, drinking, regular 

exercise, coffee drinking, sleeping hours, age of menarche, and 

the amenorrhea period were included in this questionnaire. In 

addition, for assessment of depression symptoms and anxiety 

symptoms, the hospital anxiety depression scale (HADS) was 

employed simultaneously.9) Th e MRS Korean version, was used 

to measure climacteric symptoms.10) Th e MRS has been used as 

an evaluation tool for screening of menopausal syndrome and 

treatments. This tool consists of items for total 11 symptoms, 

and previous diverse menopausal symptoms were divided into 

three categories: psychological domain, somato-vegetative 

domain, and urogenital domain.10) Each question has a severity 

scale of symptoms as none (0 point), slight (1 point), moderate 

(2 points), severe (3 points), or very severe (4 points). The 

total point is the sum of the points of each question, and it is 

distributed from a minimum of 0 to a maximum of 44 points. 
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RESULTS

1. Characteristics of Study Subjects
Th e fi nal number of study subjects was 36; housewives were 

most prevalent, and all were married. 

The Cronbach α of MRS was 0.841. In the HADS, internal 

consistency of anxiety scale was 0.921, and internal consistency 

of depression scale was 0.670. According to the standard of MRS 

score, the group with menopausal symptoms included 26 patients 

(72.2%), and the group without menopausal symptoms included 

10 patients (27.8%). Th e mean value of MRS index of the group 

with menopausal symptoms and the group without menopausal 

symptoms was 8.4 and 2.7, respectively. Age, body mass index, 

amount of coff ee consumption, heart rate, blood pressure, fasting 

blood glucose, triglycerides, and HDL cholesterol value did not 

differ significantly. In the group with menopausal symptoms, 

sleep hours were less and anxiety trait was elevated in comparison 

with the group without menopausal symptoms (P < 0.05) (Table 

1).

2. Association between the Presence or Absence 

and the Level of Menopausal Symptoms and 

HRV
Th e LF/HF ratio of the group with menopausal symptoms 

was found to be significantly higher than that of the group 

without menopausal symptoms (Table 2).

To examine the difference of HRV according to the level 

of climacteric symptoms, they were compared using the non-

parametric Kruksal-Wallis test. HRV according to the level of 

climacteric symptoms did not show signifi cant diff erences (Table 

3).

3. Association between the Level of Hot Flashes 

and HRV
Subjects were divided into two groups; those with a lower-

than-mild level of hot flashes, and the group with a higher-

than-moderate level of hot flashes. According to the results 

comparing diff erences of HRV index, the LF/HF ratio was found 

to be elevated in the group whose hot flashes were higher than 

moderate, and other indexes of HRV between the two groups did 

not diff er (Table 4).

Higher scores refl ect severe levels of symptoms. Th e mean total 

score for Asians is 7.2 points, psychological symptoms is 2.9 

points, physical symptoms is 3.3 points, and urogenital symptoms 

is 1.0 point.10) In our study, 5 points of the MRS was considered 

as the cut-off  point, and scores higher than 5 points were classifi ed 

into the group with menopausal symptoms. In addition, in 

regard to the severity of menopausal symptoms, 0-4 points were 

classifi ed as the group with no/litt le symptoms, 5-8 points as the 

mild group, 9-16 points as the moderate group, and higher than 

17 points as the severe group.10)

2) Measurement of HRV

To control the influence of circadian rhythm, HRV was 

measured in the fasting condition, aft er 10 minutes of suffi  cient 

rest, and between 8 AM and 12 PM using the SA-2000E 

(Medicore, Seoul, Korea).11) Subjects were instructed not to drink 

alcohol on the day before measurement, and not to smoke on the 

day of measurement. For measurement, participants were seated 

on a chair, and an electrode was attached to the right wrist and 

the left  ankle; measurement was performed for 5 minutes in the 

resting state.

For temporal analysis of the R-R interval change during a 

period of 5 minutes, we measuered the standard deviation of 

normal to normal intervals in milliseconds (SDNN), which 

simultaneously refl ects the change caused by the parasympathetic 

system primarily and the square root of the mean squared 

differences of successive normal to normal intervals in 

milliseconds (RMSSD). As for the frequency category, the low 

frequency area (LF, 0.04-0.15 Hz), the high frequency area 

(HF, 0.15-0.4 Hz), and the LF/HF ratio were obtained, and 

statistically analyzed.

3) Statistical analysis

For statistical analysis, the SPSS ver. 12.0 (SPSS Inc., Chicago, 

IL, USA) was used. Regularity was examined using the Shapiro-

Wilk test, and, if it followed the normal distribution, the score 

diff erence among the groups was analyzed by t-test. For cases that 

did not follow the normal distribution, signifi cance was examined 

by Mann-Whitney test. For comparison of the symptom severity, 

the non-parametric test Kruskal-Wallis test was applied. In each 

analysis, a P-value of <0.05 was considered statistically signifi cant.
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4. Association between the Level of Sleep 

Disorders and HRV
As in hot fl ash symptoms analysis, subjects were divided into 

two groups; a lower-than-mild level of sleep disturbance, group 

and a higher-than-moderate level of sleep disturbance group. 

According to the results comparing diff erences of HRV index, the 

LF/HF ratio in a higher-than-moderate level of sleep disturbance 

group showed statistically signifi cant elevation. Other indexes did 

not diff er (Table 5).

DISCUSSION

Heart rate is determined by the proprietary autonomy of 

the sinoatrial node and the autonomic nervous system. The 

autonomic nervous system, which controls the sinoatrial node, 

Table 1. Baseline characteristics of subjects. 

Characteristics
Asymptomatic women (MRS < 5)

(n = 10)

Symptomatic women (MRS ≥ 5) 

(n = 26)
P-value*

Age (y)   50.20 ± 0.85   51.42 ± 0.49 0.543†

Body mass index (kg/m2)   25.48 ± 4.17   23.06 ± 2.02 0.108*

Duration of amenorrhea (mo)   22.20 ± 3.69   16.38 ± 2.31 0.209†

Duration of sleep (h/d)     6.45 ± 0.17     5.87 ± 0.18 0.045†

Coffee intake (cups/d)     1.83 ± 0.31     1.41 ± 0.23 0.241†

Heart beat (beats/min)   64.20 ± 6.07   68.35 ± 12.64 0.330*

Systolic blood pressure (mm Hg) 129.70 ± 17.41 107.04 ± 33.19 0.050*

Diastolic blood pressure (mm Hg)   77.70 ± 12.57   77.96 ± 16.26 0.964*

Fasting blood sugar (mg/dL)   91.60 ± 6.58 100.57 ± 43.27 0.523*

Triglyceride (mg/dL) 132.40 ± 11.22 117.65 ± 16.79 0.057†

High-density lipoprotein (mg/dL)   55.60 ± 9.48   56.55 ± 14.80 0.855*

Anxiety score (HADS)     1.20 ± 0.33     4.38 ± 0.64 0.004†

Depression score (HADS)     4.60 ± 2.50     6.08 ± 1.94 0.068*

Values are presented as mean ± SD.

MRS: menopause rating scale, HADS: hospital anxiety depression scale.

*P-values were obtained by t-test. †P-values were obtained by Mann-Whitney test.

Table 2. Heart rate variability of asymptomatic women vs. symptomatic women.

Characteristics
Asymptomatic women (MRS < 5)

(n = 10)

Symptomatic women (MRS ≥ 5) 

(n = 26)
P-value*

SDNN (ms)   31.83 ± 4.17   40.94 ± 6.54 0.411

RMSSD (ms)   31.44 ± 4.96   32.78 ± 3.50 0.837

LF (ms2; 0.04-0.15 Hz) 228.66 ± 69.15 231.88 ± 66.57 0.780†

HF (ms2; 0.15-0.04 Hz) 226.24 ± 59.67 177.39 ± 51.20 0.270†

LF/HF ratio     1.18 ± 0.16     2.45 ± 0.52 0.027

Values are presented as mean ± SE.

SDNN: standard deviation of normal to normal intervals, RMSSD: square root of the mean squared differences of successive normal to 

normal intervals, LF/HF: low-frequency/high-frequency.

*P-values were obtained by t-test. †P-values were obtained by Mann-Whitney test. 
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is constantly infl uenced by diverse changes of environment, and 

the cyclic interval change of heart rate that appears at that time 

is referred to as HRV.12) Analysis of such HRV, which could be 

used in assessing the activity level of the autonomic nervous 

system, could be performed relatively inexpensively; it is non-

invasive and quantitative; thus, numerous studies have been 

conducted. Consequently, the task force of the European Society 

of Cardiology and the North American Society of Pacing and 

Table 3. Heart rate variability according to severity of postmenopausal symptoms.

Variable No/little (n = 10) Mild (n = 9) Moderate (n = 13) Severe (n = 4) P-value*

SDNN (ms)   31.83 ± 4.17   27.78 ± 2.36   43.68 ± 8.47   61.61 ± 32.70 0.373

RMSSD (ms)   31.44 ± 4.96   22.92 ± 1.20   38.82 ± 6.39   35.34 ± 3.00 0.122

LF (ms2; 0.04-0.15 Hz) 228.66 ± 69.15 130.77 ± 35.51 316.85 ± 127.06 179.31 ± 73.72 0.725

HF (ms2; 0.15-0.04 Hz) 226.24 ± 59.67   77.78 ± 17.35 239.28 ± 95.19 190.93 ± 94.88 0.340

LF/HF ratio     1.18 ± 0.16     2.35 ± 0.91     2.65 ± 0.82     2.03 ± 0.99 0.670

Values are presented as mean ± SE. 

SDNN: standard deviation of normal to normal intervals, RMSSD: square root of the mean squared differences of successive normal to 

normal intervals, LF/HF: low-frequency/high-frequency.

*P-values by Kruksal-Wallis test. 

Table 4. Heart rate variability according to severity of hot fl ashes.

Variable No or mild (n = 21) Moderate or severe (n = 15) P-value*

SDNN (ms)   29.95 ± 2.86   50.23 ± 10.45 0.079

RMSSD (ms)   30.17 ± 4.29   35.54 ± 3.23 0.359

LF (ms2; 0.04-0.15 Hz) 177.31 ± 37.13 307.54 ± 110.27 0.522†

HF (ms2; 0.15-0.04 Hz) 202.43 ± 59.94 176.51 ± 47.66 0.877†

LF/HF ratio     1.41 ± 0.21     3.06 ± 0.85 0.034

Values are presented as mean ± SE. 

SDNN: standard deviation of normal to normal intervals, RMSSD: square root of the mean squared differences of successive normal to 

normal intervals, LF/HF: low-frequency/high-frequency.

*P-values were obtained by t-test. †P-values were obtained by Mann-Whitney test.

Table 5. Heart rate variability according to severity of sleep problems.

Variable No or mild (n = 21) Moderate or severe (n = 15) P-value*

SDNN (ms)   32.65 ± 2.51   46.46 ± 11.05 0.241

RMSSD (ms)   30.52 ± 2.95   35.05 ± 5.50 0.440

LF (ms2; 0.04-0.15 Hz) 209.23 ± 48.78 261.95 ± 103.50 0.769†

HF (ms2; 0.15-0.04 Hz) 197.06 ± 40.70 184.18 ± 79.61 0.259†

LF/HF ratio     1.29 ± 0.19     3.23 ± 0.83 0.037

Values are presented as mean ± SE.

SDNN: standard deviation of normal to normal intervals, RMSSD: square root of the mean squared differences of successive normal to 

normal intervals, LF/HF: low-frequency/high-frequency.

*P-values were obtained by t-test. †P-values were obtained by Mann-Whitney test.



Jin Oh Lee, et al: The Relationship between Menopausal Symptoms and Heart Rate Variability in Middle Aged Women

304  |  Vol. 32, No. 5 Jul 2011 Korean J Fam Med

Electrophysiology standardized the method for measurement of 

HRV and its physiological and clinical uses in 1996.13) Clinical 

application of LF is controversial; nonetheless, LF has been used 

as the index of control of the sinoatrial node of the heart by the 

sympathetic nerve, and HF as the index of control of the sinoatrial 

by the vagus nerve. And the LF/HF ratio, which refl ects activity 

of sympathetic nerves, has been used as the index of the balance 

state of the autonomic nervous system.14) It has been reported 

that the general characteristic of HRV is shown in general by 

time domain analysis; nonetheless, frequency domain analysis 

bett er shows the balance state of the sympathetic nerve and the 

parasympathetic nerve.12)

In this study, the relationship of menopausal symptoms 

and HRV was examined. In the menopausal group, the LF/HF 

ratio was found to be significantly elevated in comparison with 

the group without menopausal symptoms. Until now, studies 

comparing the HRV of young premenopausal women with that 

of postmenopausal women have reported that the LF/HF ratio 

was elevated in postmenopausal women.14) However, studies 

comparing HRV of the group with menopausal symptoms and 

the group without menopausal symptoms in perimenopausal 

and postmenopausal woman, such as our research, have not been 

conducted. Results of this study have shown that the group with 

menopausal symptoms showed a greater increase in sympathetic 

nerve activity.

No significant differences of HRV index were observed 

according to severity of postmenopausal symptoms. Results 

of this study do not concur with results of a study reported 

by Ahn et al. in 2005,15) which applied HRV as a standard of 

climacteric symptoms. They reported that in the group with 

severe menopausal symptoms, the SDNN and the RMSSD were 

reduced. Nevertheless, the study by Ahn et al.15) has a limitation in 

that the number of subjects was small (n = 16). Our study also has 

a small number of subjects; thus, it is diffi  cult to draw a concrete 

conclusion in regard to the association of the level of menopausal 

symptoms with HRV. Studies with larger number of subjects will 

be required in the future.

According to our results that show the association of the 11 

subcategories of the MRS and the index of HRV, the LF/HF ratio 

was found to increase in the group whose levels of hot fl ashes and 

sleep disorders were higher than moderate. The results concur 

with results reported by Hoikkala et al.16) in 2009 that showed 

the normalized LF and normalized HF value were different by 

the level of hot fl ashes. In addition, although direct comparison is 

diffi  cult, the fi ndings are similar to those of the study by Rebecca 

et al. in 2009, which was on hot fl ashes and control of the heart 

by the vagus nerve and showed that HF decreased when hot 

fl ashes were severe. Other studies and ours found that, according 

to hot fl ash symptoms, one of which is menopausal symptoms, 

imbalance of the autonomic nervous system such as reduction 

of the activity level of the parasympathetic nerve may be present. 

Th e mechanism of postmenopausal sleep disorders has not been 

elucidated. However, several studies speculate that hot flashes 

induce wakefulness during sleep, resulting in chronic sleep 

deprivation and fatigue.17) Consequently, deterioration of the 

sleep quality lowers the level of activity of the parasympathetic 

nerves.12) When the autonomic nervous system, which maintains 

the electrical stability of heart, is impaired, arrhythmia or 

consequent death may increase.12) Therefore, our study found 

that the level of imbalance of the autonomic nervous system was 

diff erent by the severity of hot fl ashes or sleep disorder symptoms.

The group with menopausal symptoms had higher anxiety 

traits with statistical significance that the group without 

menopausal symptoms. When postmenopausal physical 

symptoms manifest, anyone experiences negative self-esteem 

such as hurt pride, uselessness, lack of self-confi dence, etc.; thus, 

a state of emotional crisis, such as anxiety, depression, etc. may be 

induced.18)

This study has several limitations. First, although 5-minute 

measurement of HRV has been applied as a useful tool for 

evaluation of the autonomic nervous system function, which 

controls the heart, the area of very LF, which directly shows the 

level of activity of the sympathetic nervous system, could be 

measured with accuracy using 24-hour measurement.13) So, our 

study measured SDNN and the LF area among measurements 

of 5-minute HRV; then attempted indirect analysis. For more 

accurate studies, measurement of 24-hour HRV is required. 

Second, the number of subjects was not sufficient; thus, the 

association of the level of menopausal symptoms with HRV was 

analyzed using a non-parametric testing method. It is suggested 

that studies on a larger number of subjects should be conducted.

Despite such limitations, our study observed that the presence 

or absence of menopausal symptoms was associated with HRV. 

The LH/HF ratio became different depending on the severity 
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of hot flashes and sleep disorders, and the elevation of anxiety 

trait and other emotional disorders were observed in the group 

with menopausal symptoms. The association of menopausal 

symptoms with cardiovascular disease could not be directly 

compared only by HRV; nonetheless, in cases experiencing a 

higher-than-moderate level of hot flashes and sleep disorders, 

based on the increase of the LF/HF ratio, the increased level of 

activity of the sympathetic nervous system could be confi rmed in 

our study.
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