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Abstract

Background: Chinese menopausal women comprise a large population and the women in it experience
menopausal symptoms in many different ways. Their health related quality of life (HRQOL) is not particularly well
studied. Our study intends to evaluate the influence of menopause on HRQOL and explore other risk factors for
HRQOL in rural China.

Methods: An interview study was conducted from June to August 2010 in Beijing based on cross-sectional design.
1,351 women aged 40–59 were included in the study. HRQOL was measured using the EuroQol Group’s 5-domain
(EQ5D) questionnaire. Comparison of HRQOL measures (EQ5D index and EQ5D-VAS scores) was done between
different menopausal groups. Logistic regression and multiple regression analysis were performed to adjust
potential confounders and explore other risk factors for health problems and HRQOL measures.

Results: Postmenopausal women who had menopause for 2–5 years (+1b stage) were more likely to suffer
mobility problems (OR = 1.835, p = 0.008) after multiple adjustment. Menopause was also related to impaired EQ5D
index and EQ5D-VAS scores after adjustment for age. Among menopausal groups categorized by menopausal
duration, a consistent decrement in EQ5D index and EQ5D-VAS scores, that is, worsening HRQOL, was observed
(p < 0.05). Multiple regression analysis revealed low education level and physical activity were associated with EQ5D
index (β = −0.080, p = 0.003, and β = 0.056, p = 0.040, respectively). Cigarette smoking and chronic disease were
associated with EQ5D index (β = −0.135, p < 0.001 and β = −0.104, p < 0.001, respectively) and EQ5D-VAS
(β = −0.057, P = 0.034 and β = −0.214, p < 0.001, respectively).

Conclusions: Reduction in physical function was found within the first five years after menopause. Worsening
EQ5D index and EQ5D-VAS scores were related to menopause. Education level, physical activity, cigarette smoking,
and chronic disease history were associated with HRQOL in middle aged Chinese rural women.
Background
Health-related quality of life (HRQOL) is an essential fea-
ture of health care. It represents many factors that affect
individual’s health, including physical, psychological, social
aspects and subjective experience. The EuroQol Group’s
5-domain questionnaire, EQ-5D, is a generic measure of
HRQOL [1]. The EQ-5D has been translated into several
languages, including Chinese, and its validity has also been
determined [2]. These advantages make the EQ-5D widely
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used in different countries to access health-state prefer-
ence in general population and specific patient groups, in-
cluding menopausal women [3-5].
Menopause is a normal degenerative transition associ-

ated with aging and loss of fertility [6]. Women during
menopause experience not only biological changes but also
social and cultural changes [7]. These changes make them
more vulnerable to physical health problems and mental
health disorders [8,9]. Several studies in western countries
have demonstrated that menopause related symptoms
may impact health [10,11]. However, physical and mental
symptoms during menopause may be different in Chinese.
Chinese women report significantly lower psychosomatic
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and vasomotor symptoms during menopause than Cauca-
sian and African-American [12,13], and Chinese meno-
pausal women have half the risk of depressive symptoms
as white women [14]. The differences of menopausal
symptoms suggest that the impact of menopause on
HRQOL may also be different in China. Although western
studies have shown women experiencing menopause may
have impaired HRQOL [11,15-17], we cannot necessarily
draw the same conclusion in a Chinese population. In a
study from Taiwan, Kinmen found that peri- and postmen-
opausal women had lower HRQOL compared to postmen-
opausal women based on their baseline data [18]. However,
after 2 years follow up, no significant effect was found of
menopausal transition on quality of life among Taiwanese
women [19].
In mainland China, the overall median age at meno-

pause is 50 years [20]. The number of rural women older
than 50 was about 78 million in 2000 [21]. This number
will increase to nearly 100 million in 2030 [22]. This large
population, and different social environment from Taiwan,
merits a further study of mainland Chinese women. In the
present study, we examine whether menopause has a
negative impact on HRQOL among middle-aged women
and explore other characteristics which may have impact
on HRQOL in rural China.

Methods
Study population and data sources
This cross-sectional survey was conducted from June to
August 2010 in Fangshan, China. The inclusion criteria
for target population are native permanent residents aged
over 40 and lived in local communities for at least 5 years.
A stratified clustered sampling method was employed.
1351 women aged 40–59 who was naturally menopause
were evaluated in the present study. This study was ap-
proved by the ethics Committee of Peking University
Health Sciences Center. Each participant signed an in-
formed consent prior to be part of the study.

Measures
A questionnaire was used to collect patient information
during a face-to-face interview in the participant’s residen-
tial area. The questionnaire included socio-demographic
characteristics (age, marital status, and educational back-
ground), health-related variables (chronic diseases history),
reproductive factors (menopausal status and menopausal
age) and lifestyle factors (physical activity, cigarette smok-
ing and alcohol consumption).
Women were asked whether their menstruation had

stopped naturally for at least one year without hormone
therapy. Women without menopause for at least one year
were asked whether their menstrual period was regular.
Women having regular menstrual cycles in the previous
year and menstruation within the previous 33 days were
defined as premenopausal. Postmenopausal was defined
as at least 12 months of amenorrhea without bilateral oo-
phorectomy, simple hysterectomy, hormone therapy or
pregnancy. The speed of hormone changes and bone loss
varies in the early and the late postmenopause [23]. Post-
menopausal women were divided into two groups accord-
ing to the Stages of Reproductive Aging Workshop
(STRAW) classification in order to identify the differences
in HRQOL with different menopausal stages [23]. Post-
menopausal women, menopause ≥ 1 year but within the
first five years after menopause, were in the early stage of
menopause (+1b stage). Women who had menopause for
more than five years were in the late stages of menopause
(+2 stage).
Health-related quality of life (HRQOL) was assessed

using the EuroQol EQ-5D and visual analog scale of
EQ5D (EQ-VAS). Lower values of these indices indicate
worse HRQOL. The EQ5D questionnaire contains 3
levels evaluating mobility, self-care, usual activity, pain
and anxiety/depression. The EQ5D index based score
was generated by applying societal preference weights to
each of the above five health dimensions according to a
Japan population-based time trade-off (TTO) model
[24]. In addition, a 0–100 visual scale (100, best imagin-
able health state; 0, worst imaginable state of health) was
used to assess self-reported current health status.
Demographic characteristics (age, sex, education, and

marriage status) and lifestyle risk factors (smoking status,
alcohol drinking and physical activity) were also collected.
Education was categorized by whether high school was
attended or not. People not married included those who
were single, divorced or widowed. Smoking status was
measured through three alternatives: “currently smoking”,
“past smoking”, or “rare/never smoking”. Current smoking
was defined as having smoked more than 100 cigarettes
and still smoking during the last month. Past smoking
was defined as having smoked for at least one month.
Rare/never smoking was defined as having smoked less
than 100 cigarettes lifetime. Drinking status was measured
using three alternatives: “currently drinking”, “past drink-
ing”, and “rare/never drinking”. People who drank at least
once per week and still drank at that frequency in the pre-
vious month were defined as current drinkers. Those who
drank previously, but did not drink in the previous month,
were defined as past drinkers. Rare/never drinking was de-
fined as never drinking more than once a week. Physical
activity was defined as light to intense exercise of at least
30 minutes per time. The frequency of physical activity
was measured as: rarely/never, 1–4 times/week, or ≥ 5
times/week.
Chronic disease status was defined as having been diag-

nosed at least one of the following diseases: hypertension,
coronary heart disease (CHD), type 2 diabetes mellitus
(T2DM), stroke, or having been treated regularly for those
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diseases. Hypertension was defined as systolic blood pres-
sure (SBP) ≥140 mmHg, or diastolic blood pressure (DBP)
≥90 mmHg, or current use of any antihypertensive medi-
cation or any combination of the above situations. CHD
was defined as an angina or hospitalization history for
myocardial infarction with electrocardiography (ECG)
findings, or a surgical history of coronary balloon angio-
plasty, coronary artery bypass or coronary stent implant-
ation. In addition, people having been diagnosed as T2DM
in hospitals, or self-reported current treatment with insu-
lin or oral hypoglycemic drugs were defined as T2DM.
Stroke was defined as a history of language or physical
dysfunction which had been continued for more than 24 h
and diagnosed using computerized tomography (CT) or
magnetic resonance imaging (MRI).

Statistical methods
Analysis of various (ANOVA) and Chi-square tests was
used to compare continuous and qualitative data among
the three different menopause groups. Health quality,
which was measured by EQ5D-VAS scores or EQ5D
index, was adjusted for potential confounders by multiple
linear regressions before doing comparisons between pre-
menopausal and postmenopausal group. T-tests were used
to compare difference of EQ-5D index and EQ-VAS scores
between premenopausal and postmenopausal group.
Health problems were classified into two categories based
on the severity of problem (0 = no problem, 1 =mild to se-
vere problem). The “problems” considered were: mobility,
health problems in self-care, pain, and anxiety/depression.
Logistic regression and multiple linear regressions were
used to explore risk factors (including menopausal stages)
for health problems and health quality, which were the
outcome variables in the regression. Odds ratios (OR),
95% confidence intervals (CI) and p value were ob-
tained from logistic regression analysis. Regression co-
efficients, standard errors and p value were obtained
from multiple regression analysis. Since health prob-
lems and quality of life may change with age, and since
menopause onset is also age related, all regressions
were adjusted for age, treating age as a continuous vari-
able. Analyses were performed using SPSS (version
18.0) software. All tests were two-sided and <0.05 was
considered statistically significant.

Results
General characteristics of subjects
There were 1,812 eligible women, of whom 1,419 agreed
to take part, a response rate of 78.3%. All 1,419 women
aged 40 ~ 59 were investigated from June to August 2010
in Fangshan. After excluding 68 women whose menstru-
ation was not naturally stopped, 1,351 women aged 40–59
that met the entry criteria were evaluated, 656 women
were premenopausal, 133 women had menopause over
two menstrual cycles but less than one year and 562
women were postmenopausal. Among these postmeno-
pausal women, 276 women had menopause for more than
2 years but less than 5 years, and 286 women had meno-
pause for more than 5 years.
The average age at menopause was 49.4 ± 3.7 years

among postmenopausal women and their menopause dur-
ation was 5.1 ± 3.9 years. 82.8% of women in our study
did not have high school education. Most women (over
90%) never smoked and only 4.0% of women drank alco-
hol. 32.7% of women exercised over five times per week
and 54.7% of women never or rarely did physical exercise.
1.6% of women had a history of stroke, 4.5% coronary
heart disease, 8.7% diabetes, and 30.7% hypertension.
Demographic characteristics, life style and chronic disease
history were similar among each group categorized by
menopausal status, except for age (Table 1).

Menopause and other factors associated with health
problems
Logistic regression was used to find whether postmeno-
pausal women had more health problems after adjust-
ments for only age or age together with chronic disease
status (Table 2). Compared to premenopausal women,
postmenopausal women reported mobility problems
after adjusting only for age, or age and chronic diseases
(OR > 2, p < 0.05). Health problems in self-care, usual ac-
tivity, pain, and anxiety/depression dimensions were not
statistically different between premenopausal and post-
menopausal women regardless of potential confounders.
In order to find in which menopausal stages women had

more health problems, and explore other independent risk
factors of health problems, logistic regressions were per-
formed using age, menopause stages, marriage, education
level, cigarette smoking, physical activity, and chronic
disease status as independent variables (Table 3). Women
who had menopause for 2–5 years reported more mobility
problems (OR = 1.835, p = 0.008). Menopause for less
than one year was associated with self-care (OR = 2.371,
p = 0.025) and usual activity (OR = 1.867, p = 0.007) prob-
lems. Smoking was related to mobility problems (OR =
2.30, p < 0.001), self-care (OR = 2.28, p < 0.001) problems,
usual activity problems (OR = 1.87, p = 0.007) and anxiety/
depression problems (OR = 1.84, p = 0.012). Women
without high school education experienced more mo-
bility problems and usual activity problems (OR = 1.92,
p = 0.027; OR = 2.64, p = 0.004, respectively) and more
pain problems (OR = 1.48, p = 0.031) than those with
high school education.

Menopause and other factors contributing to health
quality
Health quality, which was measured by EQ5D index and
EQ5D-VAS, were firstly compared between premenopausal



Table 1 Demographic characteristics, health behavior and chronic disease history among middle aged Chinese women

Premenopausal Menopause 0 ~ 1 year Postmenopausal P value

Age 46.502 ± 3.503 51.421 ± 3.572 55.15 ± 2.961 <0.001***

Education 0.074

≤high school 542 (82.7 %) 119 (89.5 %) 452 (81.1 %)

>high school 113 (17.3 %) 14 (10.5 %) 105 (18.9 %)

Marriage 0.644

Yes 623 (95.1 %) 126 (94.7 %) 523 (93.9 %)

No 32 (4.9 %) 7 (5.3 %) 34 (6.1 %)

Smoking Status 0.510

Never 605 (92.2 %) 122 (91.7 %) 502 (90.1 %)

Current 46 (7.0 %) 11 (8.3 %) 52 (9.3 %)

Past 5 (0.8 %) 0 (0.0 %) 3 (0.6 %)

Alcohol Drinking 0.553

Never 624 (95.3 %) 129 (97.0 %) 537 (96.4 %)

Current 29 (4.4 %) 4 (3.0 %) 20 (3.6 %)

Past 2 (0.3 %) 0 (0.0 %) 0 (0.0 %)

Physical activities 0.058

Rarely/never 349 (53.2 %) 89 (66.9 %) 298 (53.6 %)

1 ~ 4 times/week 83 (12.7 %) 13 (9.8 %) 74 (13.3 %)

≥5 times/week 224 (34.1 %) 31 (23.3 %) 184 (33.1 %)

Stroke 0.353

No 649 (98.9 %) 130 (97.7 %) 546 (98.0 %)

Yes 7 (1.1 %) 3 (2.3 %) 11 (2.0 %)

Hypertension 0.402

No 458 (69.8 %) 98 (73.7 %) 378 (67.9 %)

Yes 198 (30.2 %) 35 (26.3 %) 179 (32.1 %)

CHD 0.103

No 624 (95.1 %) 123 (92.5 %) 538 (96.6 %)

Yes 32 (4.9 %) 10 (7.5 %) 19 (3.4 %)

Diabetes 0.559

No 593 (90.4 %) 123 (92.5 %) 512 (91.9 %)

Yes 63 (9.6 %) 10 (7.5 %) 45 (8.1 %)

***p < 0.001.

Table 2 Different adjustment of odds ratios (95%CI) of menopause with health problems

Crude OR Age adjusted OR Age and chronic diseases status adjusted OR

Mobility 1.597 (1.108, 2.301)* 2.220 (1.201, 4.102)* 2.301 (1.241, 4.266)**

Self-care 1.280 (0.726, 2.255) 1.370 (0.532, 3.530) 1.439 (0.557, 3.717)

Usual activities 1.304 (0.893, 1.904) 1.700 (0.901, 3.207) 1.784 (0.941, 3.383)

Pain 1.221 (0.941, 1.584) 1.501 (0.971, 2.319) 1.520 (0.983, 2.350)

Anxiety/depression 0.836 (0.566, 1.236) 1.164 (0.611, 2.217) 1.167 (0.613, 2.224)

*p < 0.05, **p < 0.01.
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Table 3 Logistic regression analysis for each health
dimension in EQ5D

OR 95%CI P value

Mobility Education 1.924 1.078, 3.433 0.027*

Chronic disease 1.904 1.332, 2.722 <0.001***

Cigarette smoking 2.298 1.495, 3.530 <0.001***

Premenopausal 1.000 - -

Menopause

0 ~ 1 years 1.529 0.849, 2.755 0.157

2 ~ 5 years 1.835 1.172, 2.873 0.008**

>5 years 1.373 0.862, 2.186 0.181

Self-care Chronic disease 2.920 1.654, 4.794 <0.001***

Cigarette smoking 2.281 1.262, 4.124 0.006**

Physical activity 0.856 0.735, 0.997 0.046*

Premenopausal 1.000 - -

Menopause

0 ~ 1 years 2.371 1.117, 5.032 0.025*

2 ~ 5 years 1.023 0.478, 2.185 0.954

>5 years 1.389 0.710, 2.718 0.337

Usual activities Education 2.640 1.356, 5.139 0.004**

Chronic disease 2.324 1.618, 3.337 <0.001***

Cigarette smoking 1.867 1.184, 2.945 0.007**

Premenopausal 1.000 - -

Menopause

0 ~ 1 years 1.855 1.061, 3.242 0.030*

2 ~ 5 years 1.092 0.662, 1.803 0.729

>5 years 1.468 0.934, 2.307 0.096

Pain Education 1.481 1.037, 2.117 0.031*

Premenopausal 1.000 - -

Menopause

0 ~ 1 years 1.371 0.903, 2.082 0.139

2 ~ 5 years 1.219 0.877, 1.694 0.238

>5 years 1.235 0.893, 1.707 0.201

Anxiety/depression Cigarette smoking 1.843 1.143, 2.971 0.012*

Physical activity 0.894 0.804, 0.995 0.041*

Premenopausal 1.000 - -

Menopause

0 ~ 1 years 0.895 0.465, 1.723 0.895

2 ~ 5 years 0.767 0.452, 1.302 0.327

>5 years 1.040 0.647, 1.627 0.871

*p < 0.05, **p < 0.01, ***p < 0.001.
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and postmenopausal group. After adjusting only for
age, age and chronic diseases, t-tests showed similar
results (Table 4): postmenopausal women had lower
EQ5D index and EQ5D-VAS scores than premeno-
pausal women (p < 0.001).
A stepwise multivariate linear regression analysis was per-
formed to find which stages of menopause had lower health
quality, and explore other risk factors for health quality
using age, marriage, education level, cigarette smoking,
physical activity, and chronic disease history as covariates
(Table 5). Women who menopause less than one year had
lower EQ5D index (β =−0.055, p = 0.050). Cigarette smok-
ing and chronic diseases were associated with both EQ5D
index (β = −0.135, p < 0.001, and β = −0.104, p < 0.001,
respectively) and EQ5D-VAS (β = −0.057, p = 0.034, and
β = −0.214, p < 0.001, respectively). Low education level and
less physical activity were associated with impaired EQ5D
index (β = −0.080, p = 0.003, and β = −0.056, p = 0.040,
respectively).

Health quality declined with time after menopause
EQ5D index continued to decrease in each menopausal
group categorized by menopausal duration after ac-
counting for the effects of age. Premenopausal women
has the highest EQ5D index (0.806) and EQ5D-VAS
scores (72.39), women who had menopause less than 1
year has relatively lower EQ5D index (0.804) and EQ5D-
VAS scores (72.05). EQ5D index and EQ5D-VAS scores
continued to decrease in women who had menopause
for 2 ~ 5 years (EQ5D index = 0.803, and EQ5D-VAS
scores = 71.87) and both of the indicators reached the
lowest values in the group of women who had meno-
pause over 5 years (EQ5D index = 0.802, and EQ5D-VAS
scores = 71.74) (Figures 1 and 2).

Discussion
The Chinese women we evaluated had more mobility,
usual activity and self-care problems after menopause,
after accounting for the effects of general aging. Com-
pared to premenopausal women, postmenopausal
women had worse EQ5D index and EQ5D-VAS scores
after adjusting for age. Low education level was associ-
ated with decreased mobility, usual activity problems,
pain, and lower EQ5D index. Cigarette smoking and the
presence of chronic diseases were risk factors for EQ5D
index and EQ5D-VAS score. The strength of our study
is that it is community-based one of few to address
HRQOL middle-aged Chinese women. Since menopause
symptoms may differ in China from other countries
[12-14], this study provides useful information on the
HRQOL related to menopause among Chinese women.
Besides, stratified clustered sampling method and a rela-
tively high response rate with the help of local govern-
ment minimize sampling bias.
We found that women with stage +1b of menopause

and had menopause for less than one year experienced
more mobility problems and usual activity respectively
than premenopausal women (Table 3). In addition, post-
menopausal women had an impaired EQ5D index and



Table 4 Means and standard deviation of EQ-5D and EQ-VAS categorized by menopause status after different
adjustments

Unadjusted Age adjusted Age and chronic diseases status adjusted

EQ5D index

premenopausal group 0.810 (0.070) 0.806 (0.004) 0.806 (0.009)

postmenopausal group 0.800 (0.085) 0.802 (0.003) 0.804 (0.009)

P value 0.005** <0.001*** <0.001***

EQ5D-VAS

premenopausal group 71.819 (17.053) 72.387(0.240) 72.157 (3.638)

postmenopausal group 72.142 (17.112) 71.801 (0.205) 71.746 (3.626)

P value 0.742 <0.001*** 0.049*

* p < 0.05, **p < 0.01, ***p < 0.001.
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EQ5D VAS scores compared to premenopausal women
after adjusting for age (Table 4). These findings indicate
that a reduction of physical function was mainly found
within the first five years of menopause and meno-
pause was related to HRQOL impairment. The results of
our study are consistent with other researches. The
SWAN study, a seven year longitudinal HRQOL study
of 3302 middle-aged women who were experiencing
menopausal transition, demonstrated significant reduc-
tion of physical function in late peri-menopausal and
postmenopausal women [25]. The STRIDE longitudinal
study [26] also demonstrated that women who were in
late peri-menopausal (45.6, p ≤ 0.05) and early postmen-
opausal (45.4, p ≤ 0 .05) had lower physical health mea-
sured by RAND-36 compared to premenopausal women
(47.1). Our results provide additional evidence of the
Table 5 Multiple linear regression analysis using EQ5D index

Independent variable B

EQ5D index Cigarette smoking −0.0

Chronic diseases −0.0

Education −0.0

Physical activity 0.00

Premenopausal ref

Menopause

0 ~ 1 years −0.0

2 ~ 5 years −0.0

>5 years −0.0

EQ5D-VAS scores Chronic diseases −7.4

Cigarette smoking −3.1

Premenopausal ref

Menopause

0 ~ 1 years 1.41

2 ~ 5 years 1.73

>5 years −0.9

*p < 0.05, **p < 0.01, ***p < 0.001.
negative impact of menopausal transition and early stage
menopause on physical function.
However, a population-based survey based on 1,140

Greek middle-age women found no effect of menopause
on the HRQOL [27]. Another 2-year follow up study on
734 premenopausal Taiwanese women also found no sig-
nificant effect of menopausal transition on quality of life
[19]. The discordance between the Taiwanese longitudinal
study and our present may be attributed to different dur-
ation of menopause. In Taiwan, women experiencing
menopause transitions were followed up for no more than
2 years. In our study, the mean elapsed time since meno-
pause was 5.1 years, and women who had menopause for
more than five years had the lowest HRQOL.
In the present study, we also found physical activity

was associated with EQ5D index in our study. Several
and EQ5D-VAS as dependent variables

SE B β P value

33 0.007 −0.135 <0.001***

16 0.004 −0.104 <0.001***

16 0.006 −0.080 0.003**

2 0.001 0.056 0.040*

- - -

14 0.007 −0.055 0.050

07 0.005 −0.035 0.230

09 0.005 −0.050 0.085

75 0.931 −0.214 <0.001***

27 1.470 −0.057 0.034*

- - -

8 1.580 0.025 0.370

6 1.204 0.041 0.150

53 1.191 −0.023 0.424



Figure 1 EQ5D index and its 95%CI in different menopause stages after adjusting for age.
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studies have also demonstrated the positive effect of phys-
ical activity on reducing menopause symptoms and im-
proving HRQOL [28,29]. After 8-year follow up to 1,165
Finnish middle-aged women, JM Moilanen et al. demon-
strated that women increase or remain stable physical ac-
tivity had greater chances for improved HRQOL (OR =
1.49, 95%CI:1.23-1.80, p ≤ 0.001; OR = 1.46, 95%CI: 1.24-
1.73, p ≤ 0.001, respectively) [30]. A randomized control
trial (RCT) [31] evaluated the effect of physical exercise on
HRQOL of postmenopausal women who had undergone
hysterectomy, also demonstrated that physical exercises
Figure 2 EQ5D-VAS scores and its 95%CI in different menopause stag
can reduce physical function and bodily pain symptoms
due to menopause, and enhance HRQOL independent of
hormone therapy. These evidences suggest that health pro-
motion strategies on encouraging regular physical activities
in menopausal women may improve their menopausal
symptoms and HRQOL.
There were some limitations to our study. Firstly, as a

cross-sectional study, it could not draw conclusions on
the temporal changes in HRQOL in individual women,
and causality can only be investigated to a limited ex-
tent. However, most of our results were consistent with
es after adjusting for age.
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other comparable longitude studies. Secondly, in our pa-
tients, it was required that menstruation was naturally
stopped for at least one year without hormone therapy
to be defined as postmenopausal. As cross-sectional
study, it would be difficult to ascertain whether women
who had menopause for less than a year were experien-
cing menopausal transition or in the early stage of post-
menopausal. For this reason we could not consider
women who had menopause for more than two men-
strual cycles but less than one year as postmenopausal
stage +1a. Thirdly, although the 3 level EQ-5D (EQ-5D-
3 L) used to measure HRQOL in our survey has been
widely used, the limited categories (i.e. levels) may re-
strict the reliable discriminant ability among different
levels [32]. A 5 level EQ-5D (EQ-5D-5 L) is thought to
have greater discrimination ability [33]. A Chinese ver-
sion EQ-5D-5 L is a new and useful instrument for
evaluating health status in Chinese people [34] and use
of this measurement tool should be considered in future
research. Finally, our analysis included only a few spe-
cific chronic disease conditions. It is possible that a
more comprehensive look at chronic disease, such as
osteoporosis, would better explain the effect of meno-
pausal status on mobility and physical activity.

Conclusion
Impaired EQ5D index, EQ5D-VAS scores and mobility
problems were observed in postmenopausal women. Phys-
ical function reduction (mobility, usual activity, and self-
care problems) was the main health problem in women
within the first five years of menopause. Cigarette smoking,
education level, physical activity and chronic disease were
associated with HRQOL in middle-aged rural women.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
KL, LH and YH conceived of the study, completed all statistical analyses, and
drafted the manuscript; XT, NL, and JW participated in formulating the study,
interpreting the data, and helped to draft the manuscript; JJL, LPY, HTX
carried out the design of the study; JRL and YQW collected the data, and
helped to revise the manuscript. RM contributed to the analysis and the
interpretation of the study findings. All authors have read and approved the
final manuscript.

Acknowledgements
We thank the population and the local health and government authorities in
Fangshan district for their help. This study received financial support from
supported from the National Basic Research Program of China (973 Program)
(2006CB503903), the National Natural Science Foundation of China
(81230066, 30872173, 81102177, 81172744).

Author details
1Department of Epidemiology and Biostatistics, Peking University Health
Science Center, Beijing, China. 2Chinese Center for Disease Control and
Prevention, Beijing, China. 3Fangshan District Bureau of Health, Beijing, China.
4Department of Statistics, The University of Auckland, Auckland, New
Zealand. 5The First Hospital of Fangshan District, Beijing, China.
Received: 31 July 2013 Accepted: 17 December 2013
Published: 10 January 2014

References
1. Rabin R, Charro F: EQ-5D: a measure of health status from the EuroQol

Group. Ann Med 2001, 33(5):337–343.
2. Wang HM, Patrick DL, Edwards TC, Skalicky AM, Zeng HY, Gu WW:

Validation of the EQ-5D in a general population sample in urban China.
Qual Life Res 2012, 21(1):155–160.

3. Wang H, Kindig DA, Mullahy J: Variation in Chinese population health
related quality of life: results from a EuroQol study in Beijing, China.
Qual Life Res 2005, 14(1):119–132.

4. Barton GR, Sach TH, Doherty M, Avery AJ, Jenkinson C, Muir KR: An
assessment of the discriminative ability of the EQ-5D index, SF-6D, and
EQ VAS, using sociodemographic factors and clinical conditions.
Eur J Health Econ 2008, 9(3):237–249.

5. Whiteley J, Wagner JS, Bushmakin A, Kopenhafer L, Dibonaventura M,
Racketa J: Impact of the severity of vasomotor symptoms on health
status, resource use, and productivity. Menopause 2013, 20(5):518–524.

6. Neal-Perry G, Nejat E, Dicken C: The neuroendocrine physiology of female
reproductive aging: an update. Maturitas 2010, 67(1):34–38.

7. Zöllner YF, Acquadro C, Schaefer M: Literature review of instruments to
assess health-related quality of life during and after the menopause.
Qual Life Res 2005, 14(2):309–327.

8. Llaneza P, García-Portilla MP, Llaneza-Suárez D, Armott B, Pérez-López FR:
Depressive disorders and the menopause transition. Maturitas 2012,
71(2):120–130.

9. Rigg C: Common problems of the menopause. InnovAiT: The RCGP Journal
for Associates in Training 2012, 5(9):541–546.

10. Huang Y, Malone KE, Cushing-Haugen KL, Daling JR, Li CI: Relationship be-
tween menopausal symptoms and risk of postmenopausal breast cancer.
Cancer Epidemiol Biomarkers Prev 2011, 20(2):379–388.

11. Ayers B, Hunter MS: Health-related quality of life of women with
menopausal hot flushes and night sweats. Climacteric 2013, 16(2):235–239.

12. Kumari M, Stafford M, Marmot M: The menopausal transition was associated
in a prospective study with decreased health functioning in women who
report menopausal symptoms. J Clin Epidemiol 2005, 58(7):719–727.

13. Fuh JL, Wang SJ, Lu SR, Juang KD, Chiu LM: The kinmen women-health
investigation (KIWI): a menopausal study of a population aged 40–54.
Maturitas 2001, 39(2):117–124.

14. Bromberger JT, Matthews KA, Schott LL, Brockwell S, Avis NE, Kravitz HM,
Everson-Rose SA, Gold EB, Sowers M, Randolph JF Jr: Depressive symptoms
during the menopausal transition: the Study of Women’s Health Across
the Nation (SWAN). J Affect Disord 2007, 103(1–3):267–272.

15. G K P, Arounassalame B: The quality of life during and after menopause
among rural women. J Clin Diagn Res 2013, 7(1):135–139.

16. Avis NE, Assmann SF, Kravitz HM, Ganz PA, Ory M: Quality of life in diverse
groups of midlife women: assessing the influence of menopause, health
status and psychosocial and demographic factors. Qual Life Res 2004,
13(5):933–946.

17. Mishra GD, Brown WJ, Dobson AJ: Physical and mental health: changes
during menopause transition. Qual Life Res 2003, 12(4):405–412.

18. Fuh JL, Wang SJ, Lee SJ, Lu SR, Juang KD: Quality of life and menopausal
transition for middle-aged women on Kinmen island. Qual Life Res 2003,
12(1):53–61.

19. Cheng MH, Lee SJ, Wang SJ, Wang PH, Fuh JL: Does menopausal
transition affect the quality of life? A longitudinal study of middle-aged
women in Kinmen. Menopause 2007, 14(5):885–890.

20. Li L, Wu J, Pu D, Zhao Y, Wan C, Sun L, Shen CE, Sun W, Yuan Z, Shen Q, He
X, Jiang J, Luo N, He Y, Qian Q, Cai P, Zhang M: Factors associated with
the age of natural menopause and menopausal symptoms in Chinese
women. Maturitas 2012, 73(4):354–360.

21. Results of the fifth census data in China 2008. [http://www.stats.gov.cn/
tjsj/ndsj/renkoupucha/2000pucha/pucha.htm]

22. Main results of the sixth census data in China 2011. [http://www.stats.
gov.cn/tjsj/pcsj/rkpc/6rp/indexch.htm]

23. James L, Margery G: Physiology of the perimenopause. In Management of
the Perimenopause.Vlolume 1. McGraw-Hill Medical; 2006:3–17.

24. Tsuchiya A, Ikeda S, Ikegami N, Nishimura S, Sakai I, Fukuda T, Hamashima C,
Hisashige A, Tamura M: Estimating an EQ‐5D population value set: the
case of Japan. Health Econ 2002, 11(4):341–353.

http://www.stats.gov.cn/tjsj/ndsj/renkoupucha/2000pucha/pucha.htm
http://www.stats.gov.cn/tjsj/ndsj/renkoupucha/2000pucha/pucha.htm
http://www.stats.gov.cn/tjsj/pcsj/rkpc/6rp/indexch.htm
http://www.stats.gov.cn/tjsj/pcsj/rkpc/6rp/indexch.htm


Liu et al. BMC Women's Health 2014, 14:7 Page 9 of 9
http://www.biomedcentral.com/1472-6874/14/7
25. Avis NE, Colvin A, Bromberger JT, Hess R, Matthews KA, Ory M, Schocken M:
Change in health-related quality of life over the menopausal transition
in a multiethnic cohort of middle-aged women: study of women’s health
across the nation. Menopause 2009, 16(5):860–869.

26. Hess R, Thurston RC, Hays RD, Chang CC, Dillon SN, Ness RB, Bryce CL,
Kapoor WN, Matthews KA: The impact of menopause on health-related
quality of life: results from the STRIDE longitudinal study. Qual Life Res
2012, 21(3):535–544.

27. Giannouli P, Zervas I, Armeni E, Koundi K, Spyropoulou A, Alexandrou A,
Kazania A, Aretia A, Creatsaa M, Lambrinoudaki I: Determinants of quality
of life in Greek middle-age women: A population survey. Maturitas 2012,
71(2):154–161.

28. Javadivala Z, Kousha A, Allahverdipour H, Asghari Jafarabadi M, Tallebian H:
Modeling the relationship between physical activity and quality of life in
menopausal-aged women: a cross-sectional study. J Res Health Sci 2013,
13(2):168–175.

29. Karacan S: Effects of long-term aerobic exercise on physical fitness and
postmenopausal symptoms with menopausal rating scale. Sci Sports
2010, 25(1):39–46.

30. Moilanen JM, Aalto AM, Raitanen J, Hemminki E, Aro AR, Riitta Luoto R:
Physical activity and change in quality of life during menopause-an
8-year follow-up study. Health Qual Life Outcomes 2012, 10(1):1–7.

31. Moriyama CK, Oneda B, Bernardo FR, Cardoso CG Jr, Forjaz CL, Abrahao SB,
Mion D Jr, Fonseca AM, Tinucci T: A randomized, placebo-controlled
trial of the effects of physical exercises and estrogen therapy on
health-related quality of life in postmenopausal women. Menopause
2008, 15(4):613–618.

32. Petrou S, Morrell J, Spiby H: Assessing the empirical validity of
alternative multi-attribute utility measures in the maternity context.
Health Qual Life Outcomes 2009, 7(1):40.

33. Janssen MF, Birnie E, Haagsma JA, Bonsel GJ: Comparing the Standard
EQ-5D Three-Level System with a Five-Level Version. Value Health 2008,
11(2):275–284.

34. Luo N, Li M, Liu GG, Lloyd A, de Charro F, Herdman M: Developing the
Chinese version of the new 5-level EQ-5D descriptive system: the
response scaling approach. Qual Life Res 2013, 22(4):885–890.

doi:10.1186/1472-6874-14-7
Cite this article as: Liu et al.: Relationship between menopause and
health-related quality of life in middle-aged Chinese women: a
cross-sectional study. BMC Women's Health 2014 14:7.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study population and data sources
	Measures
	Statistical methods

	Results
	General characteristics of subjects
	Menopause and other factors associated with health problems
	Menopause and other factors contributing to health quality
	Health quality declined with time after menopause

	Discussion
	Conclusion
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

