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ORIGINAL ARTICLE

Associations among menopausal status, menopausal symptoms, and depressive
symptoms in midlife women in Hunan Province, China

J.-X. Fu, Y. Luo, M.-Z. Chen, Y.-H. Zhou, Y.-T. Meng, T. Wang, S. Qin and C. Xu

Xiangya Nursing School of Central South University, Changsha, China

ABSTRACT
Objective: This study aimed to determine the associations among menopausal status, menopausal
symptoms, and depressive symptoms in midlife women in Hunan, China.
Methods: A secondary analysis involving 3199 women aged 40–55 years was performed based on
data from the Women Health Needs Survey 2018 in Hunan Province, central south China. The depres-
sive symptoms were determined using the 9-item Patient Health Questionnaire. The menopausal
symptoms were assessed using the Kupperman Menopausal Index. Demographic characteristics and
menopausal status were measured using self-administered questionnaires.
Results: The prevalence of depressive symptoms was 19.3%. The three most common menopausal
symptoms were insomnia (48.0%), fatigue (42.7%), and mood swing (39.8%). The increase in depressive
symptoms was significantly associated with menopausal status and menopausal symptoms. After con-
trolling for demographic variables, multivariate logistic regression showed that menopausal transition
(odds ratio [OR]¼ 1.14, 95% confidence interval [95% CI]¼ 1.12–1.86), postmenopause (OR ¼1.52, 95%
CI ¼ 1.09–2.11), and four menopausal symptoms including mood swing (OR ¼ 1.32, 95% CI ¼
1.03–1.70), depressive mood (OR ¼ 2.28, 95% CI ¼ 1.79–2.91), palpitations (OR ¼ 1.37, 95% CI ¼
1.06–1.77), and urinary tract infection (OR ¼ 1.49, 95% CI ¼ 1.16–1.92) were associated with depressive
symptoms.
Conclusions: Independent of demographic variables, menopausal transition, postmenopause, and four
menopausal symptoms (mood swing, depressive mood, palpitations, and urinary tract infection)
increase the risk of depressive symptoms.
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Introduction

According to the Global Burden of Disease Study 2013,
depression is one of the most common mental illnesses1,2.
Although depressive symptoms are not equal to depression,
they represent an adverse effect of depression3,4. In addition,
epidemiologic and clinic data show that depressive symp-
toms might increase the risk of cardiovascular diseases, dia-
betes, metabolic syndrome, and chronic pain, which have
become a significant health burden5,6. Evidence suggests
that women are at higher risk for depressive symptoms than
men, with a higher lifetime prevalence including middle
age7–9. Thus, it is important to examine the risk factors of
depressive symptoms among midlife women.

A variety of factors have been identified to increase the
risk of depressive symptoms among midlife women, such as
poor education, unemployment10,11, living alone12, lacking
regular exercise13, second-hand smoke14, a history of post-
partum depression12, having multiple chronic diseases, and
lacking social support15. Additionally, great attention has also
been paid to exploring the associations between menopausal
status, menopausal symptoms, and depressive symptoms
among midlife women. Several studies showed that the
prevalence of depressive symptoms varied across the

menopausal status16,17, while other studies failed to identify
the association4,18,19. In addition, other studies reported that
depressive symptoms in midlife women may be more
strongly associated with menopausal symptoms than meno-
pausal status20,21. Consequently, there has been no definitive
consensus on whether depressive symptoms were related to
menopausal status and menopausal symptoms9.

To our knowledge, related studies have been conducted
elsewhere in China, such as Beijing22, Jiangsu23, Hong
Kong15, and Taiwan25,26, with conflicting results. Zang et al.23

found that women who experienced menopausal symptoms
(poor sleep and hot flashes) were more likely to report
depressive symptoms while menopausal status was not asso-
ciated with depressive symptoms. On the contrary, Lin
et al.26 found that depressive symptoms were significantly
associated with menopausal status. Furthermore, limitations
exist in the previous research, such as focusing on special
groups including women who lived in rural area23 or who
were Taiwanese aborigines24, a small sample size24,25, and
selection bias22,25 (recruiting participants from hospital rather
than communities). Hence, the results cannot be generalized
to the general population. Although there have been two
population-based studies conducted in Taiwan26 and
Beijing8, respectively, the results based on data from more
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than 10 years ago may not reflect the present situation. Our
study is based on data from a large-scale survey among gen-
eral midlife women, which may fill the gaps in existing
research and provide the latest evidence.

Thus, the objective of our study is to determine the asso-
ciations among menopausal status, menopausal symptoms,
and depressive symptoms in general midlife women in
Hunan province, China.

Methods

Participants

Data were obtained from the Women Health Needs Survey
(WHNS) 2018, provided by the relevant government depart-
ments, Hunan Province. The survey was designed to investi-
gate the most serious and common health problems faced by
women of different age groups (10–19 years, 20–39 years,
40–49 years, and 50–70 years) and their health needs. It was
conducted between May and August 2018. A multi-stage strati-
fied random sampling method was used. First, one prefecture-
level city was randomly selected from the eastern, western,
southern, northern, and central regions of Hunan Province,
respectively, as the primary sampling unit (PSU). Second, a dis-
trict (urban area) and a county (rural area) in each PSU were
randomly selected. Third, 20 communities were randomly
selected from five sampled districts and five counties. The ran-
dom method was the random number table method. Finally,
all eligible women were recruited from each sampled commu-
nity until the required sample size was reached (no less than
250 women per age group within each PSU were needed
according to the project implementation document). The fol-
lowing eligibility criteria were applied at recruitment: women
aged 10–70 years; current residents in Hunan Province; and
able to complete the questionnaires independently or with the
help of the investigators. Approval from the Institutional
Review Board of the local organization where the researchers
were affiliated was obtained. We used the data with permis-
sion which did not need separate ethical approval.

A total of 10,089 women aged 10–70 years were recruited.
We selected 3447 women aged 40–55 years from the original
WHNS database who were surveyed about their demo-
graphic data, menopausal status, menopausal symptoms,
and depressive symptoms. Then we excluded 248 subjects
based on the following exclusion criteria: incomplete data
(n¼ 121); women who had gynecological tumors (n¼ 34) or
breast cancer (n¼ 9); women who took estrogen in the past
6 months (n¼ 15); and women who were in artificial meno-
pause (n¼ 69). In total, 3199 women aged 40–55 years were
included in the analysis. A flow chart depicting the selection
of the participants is shown in Figure 1.

Sample size calculation

Because our research was a secondary analysis of the WHNS
database, the sample size was predetermined by the size of
the original study. The sample size estimation for the current
study analysis was based on the methodology (multivariate

logistic regression) and was calculated using G�Power 3.1. To
detect a statistically significant relationship in a regression
model, we assumed an odds ratio of 1.97 with a two-sided
a-level of 0.05 and 80% power based on the previous
study26,27. According to the calculation, 117 participants were
required per sampled district and per county. In total, 1170
participants were required in the five sampled districts and
five sampled counties. Considering 20% non-responses, 1344
participants were needed. In fact, 3199 women aged 40–55
years were included in the analysis in the present study.
Therefore, the predetermined sample size was sufficient.

Procedure

Data collection was implemented by well-trained community
health workers, with local familiarity. The training content
included the purpose and procedures of the current study
and the methods to collect questionnaires. Women were
recruited through direct door-to-door visits. Informed con-
sent was obtained.

Measurements

The general conditions questionnaire
The general conditions questionnaire was self-designed and
used to describe the demographic characteristics of the par-
ticipants. The questionnaire included: age, height, weight,
ethnicity, education, employment status, marital status, aver-
age monthly household income, smoking status, drinking
status, and chronic diseases. Body mass index (BMI) was cal-
culated as body weight in kilograms divided by the square
of height in meters. The BMI was divided into four grades
according to the China’s Ministry of Health Disease Control
Department criteria as follows: BMI< 18.5 kg/m2 (under-
weight), 18.5 � BMI < 24 kg/m2 (normal), 24 � BMI < 28 kg/
m2 (overweight), and BMI � 28 kg/m2 (obese)28. We classified
participants who were educated for more than 12 years as
having a high education level, otherwise as having a low
education level. Marital status was classified as being married
(including married, remarried, and cohabitation) and being
single (including single, separated, divorced, or widowed).
Women who responded ‘yes’ to the question ‘Has the doctor
or other health care professionals ever told you that you had
any of the following diseases (hypertension, coronary heart
disease/stroke, diabetes, thyroid disorders, rarefaction of
bone, joint pain, oral disease, nephropathy, gastrosis)’ were
classified as having chronic diseases.

Menopausal status
Menopausal status was categorized by the Stages of
Reproductive Ageing Workshop þ 10 criteria as follows29:
the late reproductive stage (divided into two stages: stage
3b, menstrual cycles remained regular without change in
length or early follicular phase follicle-stimulating hormone
levels; stage 3a, there were subtle changes in menstrual
cycle); menopausal transition (divided into two stages: early
menopausal transition, marked by increased variability in
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menstrual cycle length, defined as a persistent difference of
7 days or longer in the length of consecutive cycles; late
menopausal transition, defined as having an interval of
amenorrhea of 60 days or more); and postmenopause, corre-
sponding to the period after the last menstrual cycle.
Limited by original data, we roughly divided the menopause
stages into the late reproductive stage, menopausal transi-
tion, and postmenopause.

The Kupperman Menopausal Index. This scale was origin-
ally developed by Delaplaine et al.30 in 1952 and revised by
Wiklund et al.31 in 1993. The Kupperman Menopausal Index
has been widely used to evaluate the frequency of meno-
pausal symptoms among Chinese women32,33. The Index
contains 13 symptoms such as hot flashes and night sweats,
paresthesia, insomnia, and so on. Participants respond to
each symptom on a 4-point scale34: 0, not at all; 1, some-
times; 2, often; 3, always. The current study classified midlife
women as having a symptom for those whose symptom

scores were >035. For example, if a women responded to
the question ‘paresthesia’ as 1, 2, or 3, we classified that she
had paresthesia. A Cronbach’s a value of 0.88 was found in
the present study, which suggested good reliability.

The 9-item Patient Health Questionnaire. The 9-item
Patient Health Questionnaire (PHQ-9) is a self-report ques-
tionnaire to assess depressive symptoms over the past 2
weeks36. This scale has been translated by scholars in main-
land China and the Chinese version of the PHQ-9 has been
widely used37. Participants responded to each question on a
4-point scale14: 0, not at all; 1, on several days; 2, on more
than half of the days; or 3, nearly every day. The total scores
of the PHQ-9 were the sum of scores for each item. The par-
ticipants in the present study were categorized into two
groups: non-depressive symptoms (the total scores were <5)
and depressive symptoms (the total scores were �5)12.
A Cronbach’s a value of 0.86 was found in the present study,
which suggested good reliability.

A total of 3447 women aged 40-55 years were obtained from the original WHNS database 

Excluded for incomplete data 

(n=121): 

The General conditions 

questionnaire (n=95)

The KMI (n=4)

The PHQ-9(n=22) 

Complete data were acquired from3326 women aged 40-55 years 

Excluded for gynecological 

tumors (Cervical cancer; Ovarian 

cancer; Endometrial carcinoma) 

(n=34) 

Excluded for breast cancer (n=9) 

Excluded for taking estrogen in 

the past six months (n=15).

Excluded for artificial menopause 

(n=69): 

Hysterectomy (n=55) 

Bilateral oophorectomy (n=6) 

Hysterectomy plus bilateral 

Adnexectomy (n=6) 

Chemotherapy and Radiationpy 

(n=2)

3199 women aged 40-55 years were included in the analysis 

Figure 1. Flow chart for the selection of study participants.
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Statistical analysis

Data were analyzed using SPSS 20.0. We used descriptive sta-
tistics to summarize the characteristics of participants. The
chi-square test was used to analyze differences of character-
istics across women with depressive symptoms or not. We
used univariate logistic analysis to determine whether meno-
pausal status and menopausal symptoms were associated
with depressive symptoms. Multivariate logistic regression
was used to control for demographic variables to examine
whether menopausal status and menopausal symptoms were
independently associated with depressive symptoms. A two-
tailed p-value < 0.05 was considered significant.

Results

We conducted the analysis among 3199 women aged 40–55
years (in total, 248 women were excluded from the 3477
women aged 40–55 years based on the exclusion criteria).
The mean age was 46.54 ± 4.31 years. Among these

participants, 1869 (58.4%) were in the late reproductive
stage, 724 (22.6%) were in menopausal transition, and 606
(19.0%) were in postmenopausal status. Demographic charac-
teristics are presented in Table 1. The three most common
menopause symptoms were insomnia (48.0%), fatigue
(42.7%), and mood swing (39.8%) (Table 2).

The total scores for the PHQ-9 ranged from 0 to 23 with a
median score of 2 (interquartile range 0–4). Overall, the preva-
lence of depressive symptoms among midlife women was
19.3% (the total scores of the PHQ-9 were �5). Depressive
symptoms were most common in postmenopausal women
compared to the women who were in the late reproductive
stage and menopausal transition (v2 ¼ 45.95, p¼ 0.000).
Distributions by age, BMI, education, employment status, mari-
tal status, smoking, drinking, and chronic diseases were signifi-
cantly different between the two groups (Table 1). Midlife
women with menopausal symptoms were more likely to suffer
from depressive symptoms (Table 2).

The menopausal status and menopausal symptoms were
statistically associated with depressive symptoms. After

Table 1. Demographic data of participants.

Variable Total With depressive symptomsf Non-depressive symptomsg v2 p-Value

Number of women 3199 617 (19.3) 2862 (80.7)
Menopausal status 45.95 0.000
Late reproductive stage 1869 (58.4) 286 (15.3) 1583 (84.7)
Menopausal transition 724 (22.6) 178 (24.6) 546 (75.4)
Postmenopause 606 (19.0) 153 (25.2) 453 (74.8)

Age (years) 23.68 0.000
40–44 1205 (37.7) 192 (15.9) 1013 (84.1)
46–49 1237 (38.7) 237 (19.2) 1000 (80.8)
50–55 757 (23.6) 188 (24.8) 569 (75.2)

BMI (kg/m2)
<18.5 (underweight) 108 (3.4) 31 (28.7) 77 (71.3) 9.94 0.019
18.5–24 (normal weight) 2225 (69.5) 410 (18.4) 1815 (81.6)
24–28 (overweight) 738 (23.1) 156 (21.1) 582 (78.9)
�28 (obese) 128 (4.0) 20 (15.6) 108 (84.4)

Ethnic 0.00 0.950
Han 3141 (98.2) 606 (19.3) 2535 (80.7)
Minority 58 (1.8) 11 (19.0) 47 (81.0)

Education level 16.27 0.000
Lowa 2054 (64.2) 354 (17.2) 1700 (82.8)
Highb 1145 (35.8) 263 (23.0) 882 (77.0)

Employment status 15.53 0.000
Employed 1768 (55.3) 294 (16.6) 1474 (83.4)
Unemployed 1431 (44.7) 323 (22.6) 1108 (77.4)

Marital status 4.062 0.044
Being marriedc 2955 (92.4) 558 (18.9) 2397 (81.1)
Being singled 244 (7.6) 59 (24.2) 185 (75.8)

Average monthly household income (RMB) 4.15 0.126
<3000 996 (31.1) 182 (18.3) 814 (81.7)
3000–5000 949 (29.7) 171 (18.0) 778 (82.0)
>5000 1254 (39.2) 264 (21.1) 990 (78.9)

Smoking 4.75 0.029
Not current smoker 3085 (96.4) 586 (19.0) 2499 (81.0)
Current smoker 114 (3.6) 31 (27.2) 83 (72.8)

Drinking 9.17 0.002
Not current drinker 2879 (90.0) 535 (18.6) 2344 (81.4)
Current drinker 320 (10.0) 82 (25.6) 238 (74.4)

Chronic diseasese 46.60 0.000
No 2206 (69.0) 355 (16.1) 1851 (83.9)
Yes 993 (31.0) 262 (26.4) 731 (73.6)

aParticipants who were educated for 12 years and less.
bParticipants who were educated for more than 12 years.
cBeing married included married, remarried, or cohabitation.
dBeing single included unmarried, separated, divorced, or widowed.
eParticipants who were told they have a disease (hypertension, coronary heart disease/stroke, diabetes, thyroid disorders, rarefaction of bone, joint pain, oral dis-
ease, nephropathy, gastrosis) by doctors or other health-care professionals.
fTotal scores of the 9-item Patient Health Questionnaire were five or more.
gTotal scores of the 9-item Patient Health Questionnaire were less than five.
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adjusting for demographic variables (age, BMI, ethnic, educa-
tion, employment status, marital status, average monthly
household income, smoking, drinking, and chronic diseases),
the menopausal transition and postmenopause were still
statistically associated with depressive symptoms. In addition,
women during postmenopausal periods were most likely to
suffer from depressive symptoms. After adjusting for demo-
graphic variables, four kinds of menopausal symptoms
(mood swing, depressive mood, palpitations, and urinary
tract infection) were still statistically associated with depres-
sive symptoms. Nevertheless, the associations among other
menopausal symptoms and depressive symptoms diminished
(Table 3).

Discussion

The study was a secondary analysis based on data from the
large-scale WHNS 2018 in Hunan, China and highlighted the
importance of a better understanding of the role of meno-
pausal symptoms and menopausal status in depressive
symptoms among general midlife women. The mean age of
the 3199 midlife women was 46.54 ± 4.31 years and 58.4%

were in late reproductive status, 22.6% were in menopausal
transition, and 19.0% were postmenopausal. The characteris-
tics of the women were comparable to the study conducted
in Beijing, China22.

The prevalence of depressive symptoms among midlife
women was 19.3%, which was lower than the prevalence
obtained in Kerala12 (24.2%) and India38 (31.0%). This might
be due to the small sample size of previous studies.
Additionally, the lower prevalence compared to previous
studies in southern Taiwan25 (38.7%) and Beijing8 (23.9%)
might be because our participants were recruited from com-
munities while the previous studies sampled from hospitals.
However, a population-based study in Taiwan26 showed that
only 4.7% of midlife women experienced depressive symp-
toms. This might involve different research tools. We found
that insomnia, fatigue, and mood swing were the most com-
mon menopausal symptoms. However, hot flashes and
sweating, followed by insomnia and depressive mood, were
most common among Ethiopian woman16. Drying skin, feel-
ing tired, and loose skin were most common among Korean
women39. The differences might have two explanations. First,
racial and ethnic differences included the prevalence of
symptoms. Second, the menopausal symptoms were

Table 2. Menopausal symptoms of participants.

Variable Total With depressive symptomsa Non-depressive symptomsb v2 p-Value

Insomnia 80.36 0.000
No 1664 (52.0) 221 (13.3) 1443 (86.7)
Yes 1535 (48.0) 396 (25.8) 1139 (74.2)

Fatigue 117.27 0.000
No 1833 (57.3) 234 (12.8) 1599 (87.2)
Yes 1366 (42.7) 383 (28.0) 983 (72.0)

Mood swing 151.56 0.000
No 1926 (60.2) 237 (12.3) 1689 (87.7)
Yes 1273 (39.8) 380 (29.9) 893 (70.1)

Headache 96.94 0.000
No 1936 (60.5) 266 (13.7) 1670 (86.3)
Yes 1263 (39.5) 351 (27.8) 912 (72.2)

Dizziness 82.49 0.000
No 2054 (64.2) 299 (14.6) 1755 (85.4)
Yes 1145 (35.8) 318 (27.8) 827 (72.2)

Arthralgia and myalgia 93.41 0.000
No 2125 (66.4) 308 (14.5) 1817 (85.5)
Yes 1074 (33.6) 309 (28.8) 765 (71.2)

Hot flashes and night sweats 78.03 0.000
No 2300 (71.9) 355 (15.4) 1945 (84.6)
Yes 899 (28.1) 262 (29.1) 637 (70.9)

Paresthesia 110.37 0.000
No 2394 (74.8) 360 (15.0) 2034 (85.0)
Yes 805 (25.2) 257 (31.9) 548 (68.1)

Depression 254.48 0.000
No 2496 (78.0) 334 (13.4) 2162 (86.6)
Yes 703 (22.0) 283 (40.3) 420 (59.7)

Palpitations 173.80 0.000
No 2521 (78.8) 2155 (85.5) 366 (14.5)
Yes 678 (21.2) 251 (37.0) 427 (63.0)

Sex life 81.20 0.000
No 2525 (78.9) 405 (16.0) 2120 (84.0)
Yes 674 (21.1) 212 (31.5) 462 (68.5)

Urinary tract infection 123.77 0.000
No 2671 (83.5) 423 (15.8) 2248 (84.2)
Yes 528 (16.5) 194 (36.7) 334 (63.3)

Skin formication 128.52 0.000
No 2816 (88.0) 461 (16.4) 2355 (83.6)
Yes 383 (12.0) 156 (40.7) 227 (59.3)

aTotal scores of the 9-item Patient Health Questionnaire were five or more.
bTotal scores of the 9-item Patient Health Questionnaire were less than five.
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measured by different tools. Our study used the Kupperman
Menopausal Index while the previous study used the 11-item
Menopause Rating Scale and the 29-item Menopause-
Specific Quality of Life Questionnaire. Different scales involve
diverse menopausal symptoms and evaluation criteria. Our
findings were also different from those of another study in
Beijing by Liu et al.40, which showed that the three most
common menopausal symptoms were fatigue, irritability, and
arthralgia. One possible reason for the difference was that
our study focused on the general population while Liu
et al.’s study focused on nurses. Nurses in China are a special
group and fatigue was common among them due to their
heavy workload. In addition, long periods of stressful work
might also make nurses irritable. The differences suggested
that occupations played a role in self-reported meno-
pausal symptoms.

We found that postmenopausal women were most likely
to report depressive symptoms. However, a study among
743 rural women in Jiangsu23 showed that there was no
association of menopausal status and depressive symptoms.
Yen et al.24 conducted a survey of 672 rural aboriginal
women in Taiwan and showed contrary results. This suggests

that the results of previous studies with a smaller sample
size and a particular population may be not representative
of the facts in the general population. It also illustrates the
significance of our large-scale study. Our results were consist-
ent with the previous studies in Canadian41 and
Portuguese42 women. The following reasons may explain
why postmenopausal women are vulnerable to experience
depressive symptoms. Evidence has suggested that estrogen
could protect the brain and modulate the white matter
microstructure of the insula so as to reduce the susceptibility
of midlife women to depressive symptoms43. Thus, postme-
nopausal women are more likely to experienced depressive
symptoms due to the lower estrogen levels. In addition,
women in China constructed the menopause as marking the
watershed between a healthy life and a shift toward senes-
cence, serious diseases, and biological changes44. Also, stud-
ies have shown that negative attitudes toward menopause
were one of the risk factors of depressive symptoms45.

Studies in western countries showed that hot flashes
increased the risk of depressive symptoms16,46. However, our
study found no association. The potential mechanism may
involve variations in the prevalence and severity of

Table 3. Associations among menopausal status, menopausal symptoms, and depressive symptoms.

Variable OR (95% CI) p-Value Adjusted OR (95% CI)a p-Value

Late reproductive stage 1 0.000 1 0.007
Menopausal transition 1.80 (1.46, 2.23) 1.14 (1.12, 1.86)
Postmenopausal 1.87 (1.50, 2.36) 1.52 (1.09, 2.11)
Insomnia
No 1 0.000 0.770
Yes 2.27 (1.89, 2.72) 0.97 (0.76, 1.23)

Fatigue
No 1 0.000 0.251
Yes 2.66 (2.22, 3.19) 1.16 (0.90, 1.49)

Mood swing
No 1 0.000 0.028
Yes 3.03 (2.53, 3.64) 1.32 (1.03, 1.70)

Headache
No 1 0.000 0.133
Yes 2.42 (2.02, 2.89) 1.20 (0.95, 1.51)

Dizziness
No 1 0.000 0.967
Yes 2.26 (1.89, 2.70) 1.00 (0.79, 1.26)

Arthralgia and myalgia
No 1 0.000 0.445
Yes 2.28 (1.99, 2.85) 0.91 (0.72, 1.16)

Hot flashes and night sweat
No 1 0.000 0.737
Yes 2.25 (1.88, 2.71) 1.04 (0.83, 1.31)

Paresthesia
No 1 0.000 0.470
Yes 2.65 (2.20, 3.19) 1.10 (0.85, 1.41)

Depressive mood
No 1 0.000 0.000
Yes 4.36 (3.61, 5.27) 2.28 (1.79, 2.91)

Palpitations
No 1 0.000 0.016
Yes 3.46 (2.86, 4.19) 1.37 (1.06, 1.77)

Sex life
No 1 0.000 0.823
Yes 2.40 (1.98, 2.92) 1.03 (0.81, 1.31)

Urinary tract infection
No 1 0.000 0.002
Yes 3.09 (2.51, 3.79) 1.49 (1.16, 1.92)

Skin formication
No 1 0.000 0.120
Yes 3.51 (2.80, 4.41) 1.26 (0.94, 1.69)

CI, confidence interval; OR, odds ratio.
aAdjusting for demographic variables.
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menopausal symptoms among different races. Studies have
shown that Caucasians were more likely to suffer from hot
flashes compared to Asian women, including Chinese38,47.
However, we found that four kinds of the menopausal symp-
toms (mood swing, depressive mood, palpitations, and urin-
ary tract infection) were independently associated with
depressive symptoms after adjusting for the demographic
variables. The results suggested that negative emotions were
associated with depressive symptoms12. We found that urin-
ary tract infection was significantly associated with depres-
sive symptoms in midlife women, which is in accordance
with a population-based survey in Korean women48. This was
probably because urinary tract infections were often charac-
terized by frequent, urgent, and inexhaustible urination,
which would affect quality of life and self-esteem, and thus
would further lead to negative emotions and aggravate
depressive symptoms49.

Limitations and strengths

Several limitations of the current study should be considered.
First, owing to the cross-sectional design, no causations
could be inferred. Thus, a well-designed longitudinal study is
warranted. Second, the results were based on self-reported
data, so memory bias and concealment of information were
possible. In addition, due to the limitation of the original
data, we failed to compare the depressive symptoms across
the early and late menopausal transition. Third, we only used
the PHQ-9 to assess depressive symptoms. Although the
PHQ-9 is widely used clinically by health-care professionals
to screen for depressive symptoms, there are many other
valid tools (such as the Hamilton Depression Rating Scale,
Montgomery–Asberg Depression Rating Scale, and Beck
Depression Inventory), which may yield a variation in preva-
lence results. In addition, we only conducted the research in
Hunan Province. Consequently, our results are not able to be
generalized to other provinces in China. A nationwide study
is needed to provide a comprehensive understanding.

Despite these deficiencies, several strengths should be
noted. First, our study was based on data from a large-scale
epidemiological study among general midlife women and
we highlighted the importance to focus on depressive symp-
toms among midlife women. Second, the participants were
recruited from communities instead of medical institutions,
and thus were able to better reflect the facts and avoid
some sampling bias.

Conclusion

We found menopausal transition and postmenopausal
women are vulnerable to depressive symptoms. In addition,
four menopausal symptoms (mood swing, depressive mood,
palpitations, and urinary tract infection) increase the risk of
depressive symptoms independently. The findings suggest
that community health-care providers should pay more
attention to midlife women with the aforementioned
risk factors.

Acknowledgements

The authors acknowledge the efforts of the relevant government depart-
ments of Hunan Province for the implementation of the WHNS 2018.
The authors acknowledge the efforts of all investigators for data collec-
tion. The authors acknowledge all of the midlife women who partici-
pated in the survey.

Potential conflict of interest No conflict of interest has been
declared by the authors. The interpretation and reporting of these data
were the sole responsibility of the authors.

Source of funding This work was supported by the women theory
and practice project of Hunan Women Federation and Research
Association under Grant 18YB07, and the Key Laboratory of Hunan
Province for Nursing under Grant 2017TP1004.

References

1. Friedrich MJ. Global burden of mental illness in China and India.
J Am Med Assoc 2016,316:259

2. Dugan SA, Bromberger JT, Segawa E, Avery E, Sternfeld B.
Association between physical activity and depressive symptoms:
midlife women in SWAN. Med Sci Sports Exerc 2015;47:335–42

3. Zheng Y, Zhou Y, Hu J, Zhu J, Hua Q, Tao M. Prediction of risk of
depressive symptoms in menopausal women based on hot flash
and sweating symptoms: a multicentre study. Clin Interv Aging
2017;12:1993–2001

4. Hickey M, Schoenaker DA, Joffe H, Mishra GD. Depressive symp-
toms across the menopause transition: findings from a large
population-based cohort study. Menopause 2016;23:1287–93

5. Salazar-Pousada D, Monterrosa-Castro A, Ojeda E, et al. Evaluation
of depressive symptoms in mid-aged women: report of a multi-
center South American study. Menopause 2017;24:1282–8

6. Hou F, Cerulli C, Wittink MN, Caine E. Depression, social support
and associated factors among women living in rural China: a
cross-sectional study. BMC Womens Health 2015;15:28

7. Schreiber DR, Dautovich ND. Depressive symptoms and weight in
midlife women: the role of stress eating and menopause status.
Menopause 2017;24:1190–9

8. Li Y, Yu Q, Ma L, Sun Z, Yang X. Prevalence of depression and
anxiety symptoms and their influence factors during menopausal
transition and postmenopause in Beijing city. Maturitas 2008;61:
238–42

9. Vivian-Taylor J, Hickey M. Menopause and depression: is there a
link? Maturitas 2014;79:142–6

10. Tsai KW, Lin SC, Koo M. Correlates of depressive symptoms in late
middle-aged Taiwanese women: findings from the 2009 Taiwan
National Health Interview Survey. BMC Womens Health 2017;17:
103

11. Grochans E, Szkup M, Kotwas A, Karakiewicz B, Kopec J, Jurczak A.
Analysis of sociodemographic, psychological, and genetic factors
contributing to depressive symptoms in pre-, peri- and postmeno-
pausal women. Int J Environ Res Public Health 2018;15:pii: E712

12. Ps A, Das S, Philip S, et al. Prevalence of depression among middle
aged women in the rural area of Kerala. Asian J Psychiatr 2017;29:
154–9

13. Kim MJ, Cho J, Ahn Y, Yim G, Park HY. Association between phys-
ical activity and menopausal symptoms in perimenopausal
women. BMC Womens Health 2014;14:122

14. Chen CY, Chang CM, Lin HL, Chu CL. The association between
exposure to second-hand smoke and major depressive disorder in
perimenopausal women: results from apopulation-based study.
Ann Med 2018;50:596–604

15. Wong CK, Liang J, Chan ML, et al. Prevalence and psychosocial
correlates of depressive symptoms in urban Chinese women dur-
ing midlife. PLoS One 2014;9:e110877

CLIMACTERIC 7



16. Yisma E, Eshetu N, Ly S, Dessalegn B. Prevalence and severity of
menopause symptoms among perimenopausal and postmeno-
pausal women aged 30–49 years in Gulele sub-city of Addis
Ababa, Ethiopia. BMC Womens Health 2017;17:124

17. Mulhall S, Andel R, Anstey KJ. Variation in symptoms of depression
and anxiety in midlife women by menopausal status. Maturitas
2018;108:7–12

18. Almeida OP, Marsh K, Flicker L, Hickey M, Sim M, Ford A.
Depressive symptoms in midlife: the role of reproductive stage.
Menopause 2016;23:669–75

19. Campbell KE, Dennerstein L, Finch S, Szoeke CE. Impact of meno-
pausal status on negative mood and depressive symptoms in a
longitudinal sample spanning 20 years. Menopause 2017;24:490–6

20. Terauchi M, Hiramitsu S, Akiyoshi M, et al. Associations among
depression, anxiety and somatic symptoms in peri- and postmeno-
pausal women. J Obstet Gynaecol Res 2013;39:1007–13

21. Gallicchio L, Schilling C, Miller SR, Zacur H, Flaws JA. Correlates of
depressive symptoms among women undergoing the menopausal
transition. J Psychosom Res 2007;63:263–8

22. Ruan X, Cui Y, Du J, Jin F, Mueck AO. Prevalence of climacteric
symptoms comparing perimenopausal and postmenopausal
Chinese women. J Psychosom Obstet Gynaecol 2017;38:161–9

23. Zang H, He L, Chen Y, Ge J, Yao Y. The association of depression
status with menopause symptoms among rural midlife women in
China. Afr Health Sci 2016;16:97–104

24. Yen JY, Yang MS, Wang MH, Lai CY, Fang MS. The associations
between menopausal syndrome and depression during pre-, peri-,
and postmenopausal period among Taiwanese female aborigines.
Psychiatry Clin Neurosci 2009;63:678–84

25. Wang HL, Booth-LaForce C, Tang SM, Wu WR, Chen CH.
Depressive symptoms in Taiwanese women during the peri- and
post-menopause years: associations with demographic, health,
and psychosocial characteristics. Maturitas 2013;75:355–60

26. Lin HL, Hsiao MC, Liu YT, Chang CM. Perimenopause and inci-
dence of depression in midlife women: a population-based study
in Taiwan. Climacteric 2013;16:381–6

27. Im EO, Ko Y, Chee E, Wonshik E. Immigration transition and sleep-
related symptoms experienced during menopausal transition.
Women Health 2017;57:69–87

28. Liu M, Wang Y, Li X, et al. A health survey of Beijing middle-aged
registered nurses during menopause. Maturitas 2013;74:84–8

29. Harlow SD, Gass M, Hall JE, et al. Executive summary of the Stages
of Reproductive Aging Workshop þ 10: addressing the unfinished
agenda of staging reproductive aging. J Clin Endocrinol Metab
2012;97:1159–68

30. Delaplaine RW, Bottomy JR, Blatt M, Wiesbader H, Kupperman HS.
Effective control of the surgical menopause by estradiol pellet
implantation at the time of surgery. Surg Gynecol Obstet 1952;94:
323–33

31. Wiklund I, Karlberg J, Mattsson LA. Quality of life of postmeno-
pausal women on a regimen of transdermal estradiol therapy: a
double-blind placebo-controlled study. Am J Obstetr Gynecol 1993;
168:824–30

32. Tong T, Yang X, Beisheng WU. The Menopause Rating Scale: a
comparison study with modified Kupperman Index and Greene
Scale. Chin J Clin Obstetr Gynecol 2010;11:195–7

33. Tao MF, Shao HF, Li CB, et al. Correlation between the modified
Kupperman Index and the Menopause Rating Scale in Chinese
women. Patient Prefer Adherence 2013;2013:223–9

34. Kopciuch D, Paczkowska A, Zaprutko T, Michalak M, Nowakowska
E. Conventional or natural pharmacotherapy and the prevalence
of anxiety and depression during menopause. Altern Ther Health
Med 2017;23:12–9

35. Zhang Y, Zhao X, Leonhart R, et al. A cross-cultural comparison of
climacteric symptoms, health-seeking behavior, and attitudes
towards menopause among Mosuo Women and Han Chinese
women in Yunnan, China. Transcult Psychiatry 2019;56:287–301

36. Zhou X, Bi B, Zheng L, et al. The prevalence and risk factors for
depression symptoms in a rural Chinese sample population. PLoS
One 2014;9:e99692

37. Wang W, Bian Q, Zhao Y, et al. Reliability and validity of the
Chinese version of the Patient Health Questionnaire (PHQ-9) in
the general population. Gen Hosp Psychiatry 2014;36:539–44

38. Jagtap BL, Prasad BS, Chaudhury S. Psychiatric morbidity in peri-
menopausal women. Ind Psychiatry J 2016;25:86–92

39. Yim G, Ahn Y, Chang Y, et al. Prevalence and severity of meno-
pause symptoms and associated factors across menopause status
in Korean women. Menopause 2015;22:1108–16

40. Liu P, Yuan Y, Liu M, et al. Factors associated with menopausal
symptoms among middle-aged registered nurses in Beijing.
Gynecol Endocrinol 2015;31:119–24

41. Soares CN. Depression in peri- and postmenopausal women:
prevalence, pathophysiology and pharmacological management.
Drugs Aging 2013;30:677–85

42. Goncalves B, Fagulha T, Ferreira A. A population-based assessment
of the relationship between menopausal and depressive symp-
toms in Portuguese women. Health Care Women Int 2013;34:
86–100

43. Wang X, Tao J, Li L, et al. Alterations in white matter fractional
anisotropy in subsyndromal perimenopausal depression. BMC
Psychiatry 2014;14:367

44. Huang Y, Chatooah ND, Qi T, et al. Health-related quality of life
and its associated factors in Chinese middle-aged women.
Climacteric 2018;21:483–90

45. Da FA, Bagnoli VR, Souza MA, et al. Impact of age and body mass
on the intensity of menopausal symptoms in 5968 Brazilian
women. Gynecol Endocrinol 2013;29:116–8

46. Moilanen J, Aalto AM, Hemminki E, Aro AR, Raitanen J, Luoto R.
Prevalence of menopause symptoms and their association with
lifestyle among Finnish middle-aged women. Maturitas 2010;67:
368–74

47. Li L, Wu J, Pu D, et al. Factors associated with the age of natural
menopause and menopausal symptoms in Chinese women.
Maturitas 2012;73:354–60

48. Lim YM, Lee SR, Choi EJ, Jeong K, Chung HW. Urinary incontin-
ence is strongly associated with depression in middle-aged and
older Korean women: Data from the Korean longitudinal study of
ageing. Eur J Obstet Gynecol Reprod Biol 2018;220:69–73

49. Wlodarczy KM, Dolinska-Zygmunt G. Role of the body self and
self-esteem in experiencing the intensity of menopausal symp-
toms. Psychiatr Pol 2017;51:909–21

8 J.-X. FU ET AL.


	Abstract
	Introduction
	Methods
	Participants
	Sample size calculation
	Procedure
	Measurements
	The general conditions questionnaire
	Menopausal status
	The Kupperman Menopausal Index
	The 9-item Patient Health Questionnaire


	Statistical analysis

	Results
	Discussion
	Limitations and strengths
	Conclusion
	Acknowledgements
	Potential conflict of interest
	Source of funding
	References


