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ORIGINAL ARTICLE

Assessment of sexual activity and menopausal symptoms in middle-aged
Chinese women using the Menopause Rating Scale

F. Konga�, J. Wanga�, C. Zhanga,b, X. Fenga, L. Zhangc and H. Zanga

aDepartment of Obstetrics and Gynecology, The First Affiliated Hospital of Dalian Medical University, Dalian, P.R. of China; bDepartment of
Obstetrics and Gynecology, The Affiliated Zhongshan Hospital of Dalian University, Dalian, P.R. of China; cDepartment of Pathology,
The First Affiliated Hospital of Dalian Medical University, Dalian, P.R. of China

ABSTRACT
Objectives: This study aimed to assess sexual activity and menopausal symptoms in middle-aged
Chinese women and to correlate this with their vaginal maturation status (VMS).
Methods: 120 women aged 45–60 years were assigned to four groups: premenopause (Pre-M), peri-
menopause (Peri-M), early postmenopause (Post-EM), and late postmenopause (Post-LM). The meno-
pausal symptoms were assessed using the Menopause Rating Scale. VMS was determined using the
vaginal maturation index (VMI) and pH value. Sexual activity including sexual frequency and distress
was measured using self-administered questionnaires.
Results: A high proportion (48.2%) of Post-LM women reported low sexual frequency, and a high pro-
portion (24.2%) of Peri-M women reported sexual distress. Physical/mental exhaustion and sexual
problems were the most prevalent symptoms, followed by sleeping problems and hot flushes/sweat-
ing rated as severe or very severe. Physical/mental exhaustion and sexual problems became more fre-
quent as menopausal stages progressed (p< 0.05 and p< 0.01, respectively). Hot flushes/sweating was
more prominent in women in the Peri-M and Post-EM groups. The Post-LM group exhibited lower VMI
and higher pH values than the Pre-M and Peri-M groups (p< 0.017 and p< 0.001, respectively), and
pH was positively correlated with sexual problems (r¼ 0.298, p< 0.01).
Conclusions: Advancing menopausal status is associated with prevalent physical/mental exhaustion
and sexual problems in middle-aged Chinese women. Hot flushes/sweating is among the most fre-
quent menopausal symptoms rated as severe or very severe. In addition, urogenital symptoms are cor-
related with pH in these women.
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Introduction

Menopausal symptoms are common during and after the meno-
pausal transition1. These symptoms mainly result from a progres-
sive decline in ovarian estrogen production and may be somatic,
psychological, and sexual2,3. Their frequency and severity are asso-
ciated with several factors, including age, lifestyle, marital and soci-
oeconomic status, general health, and menopausal status4.

In middle-aged Chinese women, the prevalence of meno-
pausal symptoms, particularly hot flushes, has been reported
to be low in previous studies using general or menopause-spe-
cific quality-of-life questionnaires5,6. However, many more mid-
dle-aged women in China are now aware of menopause-
related symptoms than ever before7,8. Despite this, the current
usage rate of menopausal hormone therapy remains low and
is often used only in the short term8,9. Sexual activity may
decline during and after the menopausal transition10. This
decline in sexual activity may be partially attributed to a
reduced level of estrogen, which plays a central role in aware-
ness and receptivity of sexual activity and the vaginal

maturation status (VMS)11,12. The vaginal maturation index
(VMI) and vaginal pH are objective measures of the estrogen
effect (EE) on the vaginal epithelia13. China is a nation with a
long history of conservatism, and Chinese individuals, particu-
larly females, are reluctant to discuss sexual topics14. Hence,
studies investigating sexual activity and menopausal symp-
toms among middle-aged Chinese women are lacking. We
conducted a cross-sectional study to compare sexual activity
and the frequency and severity of menopausal symptoms
using the Menopause Rating Scale (MRS) among middle-aged
Chinese women at different menopausal stages. We also eval-
uated the association between menopausal symptoms, par-
ticularly urogenital symptoms, and VMS among these women.

Methods

Participants

Middle-aged women who visited our gynecology outpatient
clinic at the First Affiliated Hospital of Dalian Medical
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University for routine checkups or common gynecological
disorders were recruited for participation in this study.
Exclusion criteria were cardiac, hepatic, and renal disorders,
malignancy, cognitive dysfunction, and psychological and
psychiatric disorders. All women were married, had com-
pleted at least primary education, had an intact uterus and
ovaries, and had not received menopausal hormone therapy
or herbal medicine for relief of menopausal symptoms. None
were smokers or drinkers. In total, 120 women (mean age
53.1 ± 4.7 years) participated in this study (see Supplementary
file S1 for a schematic diagram and Supplementary file S2
for its legends). All participants provided written informed
consent prior to participation.

Study design

This study was a cross-sectional survey. Participants aged
45–60 years were recruited, classified into different age
groups (45–50 years, 51–55 years, and 56–60 years)11, and
assigned to four groups according to their menstrual status,
defined according to the stages of the Reproductive Ageing
Workshop (STRAW)15. The women were assigned to the pre-
menopause group (Pre-M, n¼ 14) if they had regular men-
strual cycles, the perimenopause group (Peri-M, n¼ 33) if
they had variable menstrual cycles, the early postmenopause
group (Post-EM, n¼ 46) if they had experienced amenorrhea
for at least 12months but less than 5 years, and the late
postmenopause group (Post-LM, n¼ 27) if they had experi-
enced amenorrhea for �5 years (Supplementary file S1). All
participants were interviewed by the same investigator and
completed a general questionnaire (Supplementary file S3)
including demographic information, body weight/height and
sexual activity, including sexual frequency, sexual distress

defined as negative feelings and anxiety surrounding one’s
sexual activity, and verbal communication about sexual mat-
ters during the previous month. Vaginal smears and pH val-
ues were obtained to evaluate VMS (Supplementary file
S4)11. The MRS, which has been validated in Chinese women,
was adopted to assess the menopausal symptoms16. This
study was approved by the ethical committee of the First
Affiliated Hospital of Dalian Medical University.

Menopause Rating Scale

The MRS is a menopause-specific health-related quality-of-life
scale initially developed to measure the severity of meno-
pause-related complaints. It has recently been used to assess
menopausal symptoms in different populations across
Europe and North America17. The MRS is a self-administered
questionnaire consisting of 11 symptoms divided into three
subscales: somatic, psychological, and urogenital including
sexual problems (changes in sexual desire and satisfaction)
and bladder problems (frequent urination and bladder incon-
tinence) (Supplementary file S5). Details of this scale and its
validation in Chinese women are published elsewhere16.

Statistical analysis

Quantitative values are expressed as the mean± standard
deviation or median and quartile range based on their distri-
bution. Analysis of variance, followed by Bonferroni tests,
was performed to analyze the differences among the groups.
Repeated-measures analysis of covariance was performed to
adjust for the confounding effects of age and work status on
the MRS scores. The qualitative data are presented as per-
centages. A chi-square test, followed by pairwise

Table 1. Sociodemographic characteristics of the women in the four groups.

Pre-M group (n¼ 14) Peri-M group (n¼ 33) Post-EM group (n¼ 46) Post-LM group (n¼ 27)

Age (years) 47.4 ± 2.1 50.0 ± 2.7 53.6 ± 3.2 59.0 ± 2.4
Education level
Junior high school 5 (35.7) 13 (39.4) 22 (47.8) 14 (51.9)
Senior high school 5 (35.7) 11 (33.3) 17 (37) 12 (44.4)
College/above 4 (28.6) 9 (27.3) 7 (15.2) 1 (3.7)

Work status
Employed 10 (71.4) 21 (63.6) 18 (39.1) 3 (11.1)
Retired/housewives 4 (28.6) 12 (36.4) 28 (60.9) 24 (88.9)

Place of residency
Rural 4 (28.6) 5 (15.2) 8 (17.4) 2 (7.4)
Urban 10 (71.4) 28 (84.8) 38 (82.6) 25 (92.6)

Parity 1.00 ± 0.0 0.95 ± 0.31 1.13 ± 0.40 1.26 ± 0.53a

Delivery mode
Vaginal 14 (100) 32 (97) 44 (95.7) 22 (81.5)
Caesarean section 0 (0) 1 (3) 2 (4.3) 5 (18.5)

Physical activity (1–2/week)
Yes 3 (21.4) 12 (36.4) 15 (32.6) 15 (55.6)
No 11 (78.6) 21 (64.6) 31 (67.4) 12 (44.4)

Hypertension
Yes 1 (7.1) 3 (9.1) 5 (10.9) 4 (14.8)
No 13 (92.9) 30 (90.9) 41 (89.1) 23 (85.2)

BMI (kg/m2)
<18.5 1 (7.1) 1 (3) 3 (6.5) 0 (0)
18.5–24.9 9 (64.3) 22 (66.7) 30 (65.2) 17 (63)
>25 4 (28.6) 10 (30.3) 13 (28.3) 10 (37)

Values are presented as either mean ± standard deviation or number (%). BMI, body mass index; Peri-M, perimenopause; Post-EM,
early postmenopause; Post-LM, late postmenopause; Pre-M, premenopause.
Significant differences in age (p< 0.001), work status age (p< 0.001), and parity (p< 0.05) among the groups.
ap< 0.01 compared to the Peri-M group.
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comparisons, was performed to compare the differences
among the four groups. A Spearman’s correlation test was
performed to analyze the correlations between the MRS
scores and VMS (VMI and pH value). p< 0.05 was considered
statistically significant.

Results

Among the 120 women, the proportions of women in the
Pre-M, Peri-M, Post-EM, and Post-LM groups were 11.7%,
27.5%, 38.3%, and 22.5%, respectively. The sociodemographic
characteristics of the women are presented in Table 1.
Statistically significant differences in age and work status
were observed among the four groups of women (p< 0.001).
Parity significantly differed among the women in the four
groups (p< 0.05) and was higher in the women in the Post-
LM group than in the women in the Peri-M group (p< 0.05).
Approximately 7–14% of the women in each group were
prescribed medications to treat hypertension. The groups
were comparable in the other demographic factors. The hus-
band-related health status was comparable among the
groups (data not shown).

Information regarding the sexual activity of the women is
presented in Table 2. The proportion of women reporting a
higher frequency of sexual activity (1–2 episodes per week)
gradually decreased from the Pre-M to Post-LM groups whilst
a low frequency of sexual activity (<12 episodes per year)
gradually increased as the women progressed through the
menopausal stages (p< 0.05). A significant difference was
observed between the women in the Post-LM group and
those in the Pre-M (p¼ 0.019) and Peri-M (p¼ 0.007) groups.
The frequency of sexual distress significantly differed among
the women in the four groups (p< 0.05). The women in the
Peri-M group were more likely to report experiencing sexual
distress than those in the Post-EM and Post-LM groups
(p¼ 0.009 and p¼ 0.03, respectively). The Bonferroni cor-
rected p-value in the post hoc analyses was p¼ 0.013.
Approximately 50% of the women in each group did not dis-
cuss sexual matters with their husbands.

The proportion of women who reported any degree of
any menopausal symptom was 97%, with 59.2% rating at

least one symptom as severe or very severe. The most fre-
quent symptoms were physical and mental (P/M) exhaustion,
sexual problems as defined in the genitourinary syndrome of
the menopause, and sleeping problems. Of note, hot flushes
and sweats were the most frequent symptoms described as
severe or very severe whilst joint muscular discomfort was
more frequent overall (Table 3). The proportion of women
presenting severe total MRS scores was 20.8%, and the pro-
portions of women presenting severe somatic, psychological,
and urogenital subscale scores were 3.9%, 15.8%, and 49.2%,
respectively.

The MRS scores are presented in Supplementary file S6.
The total mean scores of the women in the Peri-M group
were higher than those in other groups (p¼ 0.09). Scores on
the urogenital subscale gradually increased in the women
from the Pre-M to Post-LM stages (p< 0.05). According to
the Bonferroni tests, the difference between the Post-LM and
Pre-M groups was significant (p< 0.05), and a similar trend
was observed between the Post-EM and Pre-M groups (p¼ 0.
16). Analysis of covariance was performed to adjust for age
and work status, after which the significant difference in the
urogenital subscale scores in the four groups was maintained
(p< 0.05).

The MRS scores of the 11 individual menopausal symp-
toms were analyzed across the menopausal groups
(Figure 1). The joint muscular discomfort, sleeping problems,
vaginal dryness, and bladder problems scores were slightly
lower in the Pre-M group than those in the other groups.
According to the Bonferroni analyses, the P/M exhaustion
scores were higher in the Post-LM group than those in the
Pre-M group (p< 0.01) (Figure 1b) whilst sexual problems (as
defined in genitourinary syndrome of the menopause) scores
were higher in the postmenopausal groups than those in the
Pre-M group (p< 0.01 and p< 0.05, respectively) (Figure 1c).
However, the scores of the remaining symptoms in the Peri-
M and Post-EM groups were slightly higher (Figure 1). The
hot flushes/sweating and anxiety scores reached significance
among the four groups (p< 0.05) respectively (Figure 1a, 1b).
After Bonferroni analyses, the anxiety score in the Peri-M
group tended to be higher than that in the Post-LM
group (p¼ 0.056).

Table 2. Information regarding sexual activities of the women in the four groups.

Pre-M group (n¼ 14) Peri-M group (n¼ 33) Post-EM group (n¼ 46) Post-LM group (n¼ 27)

Sexual frequency
1–2 episodes/week 6 (42.9) 11 (33.3) 15 (32.6) 4 (14.8)
1–2 episodes/month 7 (50) 18 (54.6) 20 (43.5) 10 (37)
<12 episodes/year 1 (7.1) 4 (12.1) 11 (23.9) 13 (48.2)a,b

Sexual distress
Yes 1 (7.1) 8 (24.2)c,d 2 (4.3) 1 (3.7)
No 13 (92.9) 25 (75.8) 44 (95.7) 26 (96.3)

Verbal communication
Yes 5 (35.7) 18 (54.5) 15 (32.6) 12 (44.4)
No 9 (64.3) 15 (45.5) 31 (67.4) 15 (55.6)

Values presented as number (%). Peri-M, perimenopause; Post-EM, early postmenopause; Post-LM, late postmenopause; Pre-M,
premenopause.
Significant differences in sexual frequency and distress among the groups (p< 0.05).
Bonferroni corrected p¼ 0.013.
ap¼ 0.019 compared to the Pre-M group.
bp¼ 0.007 compared to the Peri-M group.
cp¼ 0.009 compared to the Post-EM group.
dp¼ 0.03 compared to the Post-LM group.
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Among the 120 eligible women, 78 were randomly
selected and subjected to vaginal smears to evaluate their
VMS. Demographic features were no different between these
women and those who did not provide a vaginal smear
(data not shown). In total, 70 women were analyzed for the
VMI. Eight women were excluded for an uneven distribution
of exfoliated cells that could not be evaluated. The women

in the Pre-M and Peri-M groups were combined into one
group (Pre/Peri-M group, n¼ 28) for the analyses (Figure 2).
The VMI, which was classified as a mild (Figure 2a), moderate
(Figure 2b), or high (Figure 2c) degree of the EE, significantly
differed among the three groups (p< 0.05). A high degree of
the EE was observed in 78.6% and a mild degree of the EE
in 10.7% of the women in the Pre/Peri-M group. In contrast,
a high degree of the EE was observed in only 35.7% and a
mild degree in 42.9% of the women in the Post-LM group
(p¼ 0.016). The Bonferroni corrected p-value in the subgroup
analyses was p¼ 0.017. The mean vaginal pH values were
significantly different among the three groups (p< 0.001).
They were higher in the Post-LM group (6.61 ± 0.70) than
those in the Pre/Peri-M (5.59 ± 0.87) and Post-EM (5.74 ± 0.82)
groups (p¼ 0.000 and p¼ 0.002, respectively). Furthermore,
the VMI was weakly negatively correlated with the scores of
the urogenital subscale (r¼ –0.281, p< 0.05). In contrast, the
pH value was positively correlated with the urogenital sub-
scale and sexual problems scores (r¼ 0.251, p< 0.05 and
r¼ 0.298, p< 0.01, respectively).

Discussion

In this pilot study, we investigated sexual activity, sexual dis-
tress, and menopausal symptoms among middle-aged
Chinese women at different menopausal stages using the
MRS. Participants aged 45–60 years were recruited in this
study. A small percentage (14/120) of women with a mean
age of 47.2 years was included in the Pre-M group.
Bonferroni tests were performed for the post hoc analyses,
which substantially supported the validity of our results. We
found that low sexual frequency was present in a high pro-
portion of Post-LM women, and sexual distress was reported
in a high proportion of Peri-M women. Advancing meno-
pausal status was associated with prevalent P/M exhaustion
and sexual problems in middle-aged Chinese women. This
study is the first to assess menopausal symptoms in middle-
aged Chinese women on the mainland using the MRS, which
evaluates both the frequency and severity of the symptoms.
Importantly, we found that hot flushes/sweating were among
the most frequent menopausal symptoms rated as severe or
very severe. In addition, urogenital symptoms were corre-
lated with the VMI and pH of the women.

Table 3. Frequency and severity of menopausal symptoms in 120 middle-aged women.

Menopausal symptom Any degree, n (%) Severe (n) Very severe (n) Severeþ very severe (%)

Somatic
Hot flushes, sweating 66 (55.0) 19 2 17.5
Heart discomfort 73 (60.8) 4 0 3
Sleeping problems 77 (64.2) 22 0 18.3
Joint muscular discomfort 88 (73.3) 6 0 5

Psychological
Depressive mood 64 (53.3) 6 1 5.8
Irritability 74 (61.7) 8 0 6.7
Anxiety 44 (36.7) 6 0 5
Physical and mental exhaustion 111 (92.5) 48 2 41.7

Urogenital
Sexual problems 116 (96.7) 32 1 27.5
Vaginal dryness 74 (61.7) 12 0 10
Bladder problems 64 (53.3) 2 0 0.8

Figure 1. The Menopause Rating Scale of 11 menopausal symptoms within
three subscales: (a) somatic subscale; (b) psychological subscale; (c) urogenital
subscale. Significant differences in hot flushes and sweating, physical and
mental (P/M) exhaustion, anxiety, and sexual problems among the four
groups (p< 0.05, p< 0.05, p< 0.05, and p< 0.01, respectively), Post hoc
Bonferroni tests of P/M exhaustion between the Post-LM and Pre-M groups
(p< 0.01) (b) and of sexual problems between the Pre-M group and the Post-
EM and Post-LM groups (p< 0.05 and p< 0.01, respectively) (c). A tendency
of anxiety between the Peri-M and Post-LM groups (p¼ 0.056) (b). Peri-M,
perimenopause; Post-EM, early postmenopause; Post-LM, late postmenopause;
Pre-M, premenopause.
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Menopausal symptoms and sexual activity experienced by
middle-aged women may be associated with sociodemo-
graphic factors, parity, lifestyle, and chronic medical dis-
eases4,18–20. In this study, only a small proportion of women
in each group received medications to treat hypertension
and no women were of high parity.

Post-LM women reported less frequent sexual intercourse
than the women in the Pre-M and Peri-M groups, consistent
with previous reports from China, Thailand, and the
USA21–23. Reasons for this might include the effects of VMS
as well as direct effects of low estrogen levels on vaginal
dryness, sexual awareness, and arousal12,24,25.

Sexual distress is defined as negative feelings and anxiety
surrounding one’s sexual activity. It has been shown that
sexual distress lessens as years since menopause increases26.
We found a similar trend by assessing sexual distress using
self-administered questionnaires. More Peri-M women
(24.2%) were distressed about their sexual activity than the
Post-LM women (3.7%). However, the percentage of women
who reported sexual distress was low among the premeno-
pausal and postmenopausal women, respectively, compared
with those in a previous study in which sexual distress was
evaluated using a female sexual distress scale26. Our finding
requires confirmation with a study using a female sexual dis-
tress scale to assess sexual distress. Chinese women rarely
share their feelings about sex with their partners27, which
could be attributed to traditional Chinese culture and atti-
tudes toward sex as previously discussed14.

The prevalence of any menopausal symptoms was 97.5%
in all women, similar to studies involving midlife women in
mainland China6 and Macau28. Exhaustion was the most

prevalent symptom among all women. This complaint has
been reported as the most prevalent symptom in previous
studies of Chinese and Brazilian women2,6. Sexual problems
overall were the second most prevalent symptom rated as
severe or very severe, a finding similar to two recent studies
of postmenopausal Chinese women18,29. Although in our
study postmenopausal women reported a decrease in sexual
desire leading to reduced frequency of sexual activity, they
did not report an increase in sexual distress. This discrepancy
may partly be explained by the perception of sexual activity
in postmenopausal women30. Other prevalent symptoms
included joint and muscle discomfort and sleep disorders,
consistent with previous findings5,28,29,31,32.

Menopausal symptoms, particularly the severe symptoms,
could be harmful to women’s health and influence their
quality of life31,32. In a recent study, hot flushes were the
commonest symptoms leading middle-aged Chinese women
to seek treatment, followed by insomnia and bone and joint
pain32. It has been reported that hot flushes and sweating
are more prevalent among Caucasian women than Asian
women5,31; however, for the first time, our study has shown
that hot flushes/sweating are among the most frequent
symptoms rated as severe or very severe in middle-aged
Chinese women. This finding is consistent with a recent
review of menopausal symptoms in Asian women which
showed the prevalence of vasomotor symptoms in Asian
women is comparable to that described in women in west-
ern countries33.

The severe somatic and psychological subscale scores of
all women in the present study were similar to those
reported in studies investigating community populations in

Figure 2. Vaginal maturation index in women in the three groups. (a) A mild estrogen effect. The arrows indicate the basal cells from the vaginal wall. (b) A mod-
erate estrogen effect. The arrows indicate intermediate cells from the vaginal wall. (c) A high estrogen effect on the vaginal epithelium. The arrows indicate superfi-
cial and squamous cells from the vaginal wall11. (d) Number of women with different types of estrogen effects among the three groups. A significant difference
was observed among the three groups (p< 0.05). A significant difference was observed between the Pre/Peri-M and Post-LM groups (p¼ 0.016). Bonferroni cor-
rected p-value in subgroup analysis was p¼ 0.017. EE, estrogen effect; Post-EM, early postmenopause; Post-LM, late postmenopause; Pre/Peri-M, premenopause
and perimenopause.
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Asia but were less prevalent than those reported in studies
conducted in Europe. However, the women in this study had
more prevalent severe urogenital subscale scores than
women in Asia and Europe17. These discrepancies may be
explained by ethnic differences or a higher percentage of
postmenopausal women in the present study.

Our data for the total and urogenital scores are supported
by previous studies showing that Peri-M women more com-
monly experience somatic and psychological symptoms and
that urogenital symptoms are more pronounced in postme-
nopausal women29,34,35. We found that hot flushes, sweating,
and anxiety were more severe in the women in the Peri-M
and Post-EM groups, consistent with previous findings31,34. In
contrast, P/M exhaustion and sexual problems were more
prevalent with advancing menopause, as were joint and
muscle discomfort and sleep problems3.

We found a decline in the VMI and a significant increase in
the pH value with age and menopausal status among women
in this study, consistent with previous data11. The vaginal pH
value may be a better measure than the VMI in clinical evalua-
tions of the vaginal ecosystem36. Indeed, the vaginal pH sig-
nificantly differed among the women at different menopausal
stages and was associated with both the MRS scores of the
urogenital subscale and sexual problems in our study.

In this study, middle-aged Chinese women at different
menopausal stages were compared, and their menopausal
symptoms and VMS were determined using the MRS. The
participants were assigned to different menopausal groups
according to the menstrual cycle bleeding criteria of the
STRAW system15, commonly used to distinguish menopausal
stages in healthy middle-aged women4,34.

This study has limitations. This was a cross-sectional study.
The participants were women attending a gynecological
clinic for routine checkups or common disorders, and the
sample size was relatively small. If the sample of women was
larger, significant differences in the total MRS and somatic
subscale scores may have been observed among the groups.
Moreover, the participants in this study may have been more
symptomatic than other women, prompting them to visit the
clinic. Thus, our findings cannot be generalized to the wider
population. The significant differences in the menopausal
symptoms were discovered by performing Bonferroni tests of
the middle-aged women across menopausal stages.
Therefore, these findings may serve as a basis for larger pro-
spective studies in community-dwelling middle-aged women.

In conclusion, amongst middle-aged Chinese women, P/M
exhaustion and sexual problems are highly frequent symp-
toms and become more prevalent with advancing meno-
pause. Hot flushes/sweating are among the most frequent
menopausal symptoms rated as severe or very severe and
are more pronounced in Peri-M and Post-EM women. In add-
ition, the urogenital symptoms correlate with the pH of these
women. Further studies are needed to verify our findings.
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