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Abstract: We aimed to investigate the prevalence, severity, associations and risk factors of perimenopausal syn-
drome, depression and anxiety in perimenopausal women in Shanghai, China. A total of 2336 individuals aged 40 
to 60 years were analyzed. The self-reported questionnaire was used to obtain useful information. Risk factors for 
perimenopausal syndrome, depression and anxiety were analyzed by multiple logistic regression. The prevalence of 
preimenopausal syndrome, depression and anxiety, most with mild symptoms, was 12.50%, 25.98% and 14.00%, 
respectively. The differences of the prevalence of perimenopausal syndrome, the prevalence and severity of depres-
sion, the severity of anxiety in different age groups were significantly different. The associations among perimeno-
pausal syndrome, depression and anxiety were positive. The multiple logistic regression revealed age, employment 
status, family relationships, personality characteristics, menstruation, constipation, attitudes towards childbearing 
status, cesarean section times, perimenopausal syndrome, severity of perimenopausal syndrome were partially risk 
for perimenopausal syndrome, depression and anxiety. However, monthly household income, medical insurance 
and physical activity were partially protective factors for them. These findings suggested perimenopausal syndrome, 
depression and anxiety were common and substantial factors were associated with them in Shanghai perimeno-
pausal women. Appropriate advice and support in improving the state of perimenopausal women is essential.
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Introduction

Perimenopause is a dynamic period and nor-
mal physiological phenomenon in women, char-
acterized by a series of physical symptoms like 
hot flashes and sweating and psychological 
symptoms such as depression and anxiety, due 
to declined ovarian steroid hormones caused 
by depletion of ovarian function [1-3]. Although 
vast majority of these symptoms are not life-
threatening, they might have an inverse influ-
ence on physical and mental health and quality 
of life of perimenopausal women [4]. Several 
decades ago, a study of perimenopausal 
women in 12 European and Asian countries 
and regions showed over 90% of them suffered 
from various perimenopausal symptoms and 
Chinese women were more likely to be suscep-
tible [5]. Previous studies have investigated 
menopause symptoms [2], however, few stud-

ies have focused on perimenopausal syndrome, 
especially in China.

Substantial studies have found that perimeno-
pause usually occurs around 50 years with a 
range of 40 to 60 years worldwide [2, 6, 7]. 
During this period, there is an increased risk of 
both first episode and reoccurrence of depres-
sion and anxiety [8-10]. Several studies 
revealed that the rates of women experiencing 
their first episode of depression during peri-
menopause have been found to be over 2 times 
higher than in premenopause [9-11]. In addi-
tion, women are more commonly affected than 
men, with a 2-fold increase in lifetime risk for 
depression and anxiety [12, 13]. Although there 
are many reports of depression and anxiety as 
risk factors for perimenopausal symptoms, 
inconsistent results have been reported and 
their associations are still controversial [14-19]. 

http://www.ijcem.com


Perimenopausal syndrome and mood disorders in perimenopause

12383 Int J Clin Exp Med 2017;10(8):12382-12403

Simultaneously, psychiatric disorders like 
depression and anxiety have been a public 
health worldwide with rising burden. So, the 
associations among depression, anxiety with 
perimenopausal syndrome are needed to be 
further studied.

As is known, Shanghai is a world-famous inter-
national metropolis with a variety of high-quali-
ty resources but heavy pressures. Therefore, 
the aim of the present study is to investigate 
the prevalence, severity, associations and risk 
factors of perimenopausal syndrome, depres-
sion and anxiety, and to know about the aware-
ness rate of perimenopausal knowledge in peri-
menopausal women in Shanghai, China.

Materials and methods

Estimation of sample size

The power analysis and sample size (PASS) 11 
software was used to calculate the sample 
size. According to previous studies, data sug-
gested that no more than 50% of women aged 
40-60 years suffered from perimenopausal 
syndrome [5]. The parameters of incidence was 
set at 50%, accuracy at 0.05 and bilateral con-
fidence intervals (CI) at 95%. Therefore, the 
estimated sample size was 1574.

The objects of interest aged 40-60 years  
from 6 communities in different districts of 
Shanghai were selected by cluster sampling. In 
the beginning, we totally distributed 2531 self-
reported questionnaires to women. Of them, 
we first excluded 58 questionnaires with miss-
ing data. Afterwards, those who had the history 
of gynecological diseases (6, 5, 5, 8 and 20 for 
cervical cancer, endometrial cancer, ovarian 
cancer, breast cancer and others, respectively), 
oral medications (10, 9 and 2 for contracep-
tives, hormone drugs and psychotropic drugs, 
respectively), artificial menopause (9, 5 and 8 
for hysterectomy, radiotherapy and chemother-
apy, respectively) and amenorrhea over 1 year 
(n=50) were excluded. Ultimately, a total of 
2336 participants met the criteria and were 
used for statistical analysis. The flow diagram 
illustrating the selection procedure of study 
participants in current review is shown in  
Figure 1.

Selection, design and assessment of self-
administrated questionnaire

The current self-reported questionnaire con-
sists of five different subcategories to get valu-
able information. They are general condition 
questionnaire to collect the baseline character-
istics of study participants, kupperman index 

Figure 1. Flow diagram illustrating the selection procedure of study partici-
pants in the current review. 58 participants with missing data, 49 with gyne-
cological diseases, 21 with oral medications, 22 with artificial menopause 
and 50 with amenorrhea more than 1 year were excluded. A total of 2336 
individuals were enrolled into statistical analysis. 

Study participants

Before survey, the inclusion 
and exclusion criteria were 
made for the selection of 
study population. For inclu-
sion criteria, the individuals 
with a healthy body should 
meet the standards of repro-
ductive aging workshop (ST- 
RAW) and have a healthy uter-
us and at least one healthy 
ovary [1, 5, 20]. For exclusion 
criteria, women who were 
under treatment for severe 
psychiatric disorders or hor-
mone replacement therapy 
within 3 months, had chronic 
irregular menstruation, hyster-
ectomy or malformations of 
the uterus and ovaries, experi-
enced hyperthyroidism and 
other endocrine system dis-
eases would be excluded [1].
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(KMI) to assess perimenopausal symptoms 
and syndrome, self-designed perimenopausal 
knowledge questionnaire to find out the cogni-
tion of perimenopausal knowledge, self-rating 
depression scale (SDS) and self-rating anxiety 
scale (SAS) to evaluate mood disorders of peri-
menopausal individuals, respectively.

The general condition questionnaire including 
26 items was designed to obtain the sociode-
mographic and general characteristics of the 
study sample. These items are age, age at mar-
riage, age at delivery, age at amenorrhea, 
height, weight, waistline, hip circumference, 
educational level, monthly household income, 
employment status, medical insurance, marital 
status, family members, family relationships, 
attitudes towards childbearing status, person-
ality characteristics, menstruation, history of 
reproduction (times of pregnancy, abortion, 
vaginal delivery and cesarean section), birth 
weight of newborn, constipation, physical activ-
ity, smoking habits and alcohol consumption.

Periemnopausal syndrome was widely asse- 
ssed using KMI, which aimed to evaluate the 
influence of perimenopausal symptoms on 
female health [21]. The KMI included 11 items, 
which were assigned to 4 domains, as follows: 
vasomotor system (hot flashes/sweating), car-
diovascular system (dizziness, headache, palpi-
tations), neuropsychiatric system (paresthe-
sias, insomnia, depression, anxiety, skin 
formication) and skeletal system (fatigue, 
arthralgia/myalgia). In accordance with the 
severity of symptoms, each item was divided 
into 4 grades (0-3 points): 0, no symptom; 1, 
mild; 2, moderate; 3, severe. The weighted 
scores for hot flashes/sweating were 4 points; 
paresthesia, insomnia and anxiety were 2 
points each; others were 1 point each. Each 
item score was equal to the weighted score × 
the points according to the severity. The KMI 
score was the sum of the scores of all items. 
Perimenopausal syndrome was considered: 
mild, 15≤KMI≤20; moderat, 21≤KMI≤35; 
severe, KMI≥36.

Perimenopausal knowledge questionnaire was 
self-designed on the basis of previous studies 
[22], which comprised 7 questions. If the sub-
jects correctly answered 4 of them or more, 
who was considered to know perimenopausal 
knowledge. The awareness rate was calculated 
as the number of people who knew perimeno-

pausal knowledge divided by study participants 
involved in this study.

The severity of depression was assessed by 
SDS, which contained 20 items [23]. Ten of 
them were negative statements with a 
sequence order scoring (1-4), and others were 
reverse. Each item was categorized into 4 lev-
els (1-4 points): 1, none or seldom; 2, some-
times; 3, often; 4, always. The SDS score was 
calculated as the sum of each item score. 
However, the standard SDS score was the inte-
ger part of 1.25 times of the SDS score. 
Therefore, depression was considered mild 
with a standard SDS score of 50-59 points, 
moderate with 60-69 points, and severe with 
70 points or more.

SAS including 20 times was used to evaluate 
the severity of anxiety [24]. All items were also 
assigned into 4 grades like SDS. However, 15 
items were negative and the rest were positive. 
The calculation method and diagnostic criteria 
for anxiety were the same as these for 
depression.

Procedures and quality controls  

Ethical approval for the present observational 
study was obtained from the Ethics Committee 
of Obstetrics and Gynecology Hospital of Fudan 
University and a written informed consent was 
obtained from all study participants.

A pre-survey conducted at our outpatients was 
used to test the comprehensibility of the self-
reported questionnaire among volunteers 
including patients, nurses and doctors. Then, 
the questionnaire was revised for several times 
and further refined before investigation. All par-
ticipated investigators underwent a rigorous 
training and familiarized themselves with all 
contents. In order to be conducted on a volun-
tary basis, well-trained community staff per-
formed a advocacy work to residents. Further- 
more, the investigation was a face-to-face 
interview. We confirmed that all methods were 
performed in accordance with the relevant 
guidelines and regulations.

Anthropometric measurements like height, 
weight, waistline and hip circumference were 
performed. Height and weight were measured 
with the participants in light clothing and shoes 
off. Waistline at the level of 1.0 cm above the 
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navel and hip circumference at the maximal 
level of the hip were measured with light cloth-
ing. The data of birth weight of newborn was 
get from the participants’ memories. The accu-
racy of height, weight, waistline, hip circumfer-
ence and birth weight of newborn were to 1.0 
cm, 0.1 kg, 0.1 cm, 0.1 cm and 1.0 g, 
respectively.

Data collection

Min Ma, Xi-Rong Xiao, Yan Xu and Xiu-Ying Chen 
critically reviewed the questionnaires and 
excluded those with missing data and history  
of gynecological diseases, oral medications, 
artificial menopause and amenorrhea over 1 
year. Data were collected twice by different 
people using Epidata 3.1 software (Epidata 
association, Denmark) to ensure the accuracy 
of the data.

Assessment of covariate factors

In this study, the participants were divided into 
4 groups according to age range: 40-45, 45-50, 
50-55 and 55-60, different from previous 
researches [2]. In accordance with the China’s 
Ministry of Health Disease Control Department 
criteria [5], the body mass index (BMI) was  
categorized into 4 levels as follows: low  
weight, BMI<18.5 kg/m2; normal weight, 18.5 
kg/m2<BMI<24 kg/m2; overweight, 24 kg/
m2<BMI<28 kg/m2; and obese BMI>28 kg/m2. 
The ideal waist-to-hip ratio (WHR) for female is 
0.75-0.80. Therefore, we set the cut-off point at 
0.80 according to the reference [5]. For family 
relationships, harmonious, ordinary and discor-
dant relationships were equal to very satisfied, 
satisfied or sometime satisfied, and always 
unsatisfied with family members. In the light of 
the tendency of human mental activity to exter-
nal or internal, personality characteristics were 
classified as extroverted, introverted but not 
sensitive, sensitive and suspicious. Physical 
activity levels were assessed using the Chinese-
validated version of International Physical 
Activity Questionnaire (IPAQ) short form and 
classified into high, moderate and low [25, 26]. 
According to the smoking index (SI, SI = lifetime 
smoking intensity × duration of smoking), 
smoking was categorized into never, light 
(0<SI<200), moderate (200<SI<400) and 
heavy (SI≥400). However, we designed smok-
ing habits simple as no, <1 package/day and 
>1 package/day. Based on the daily intake 

amount of alcohol of China Public Union of 
Nutrition and WHO [27, 28], drinker was 
assigned to never drinking, low risk drinking  
(0 g < ethanol/day ≤15 g), medium risk drinking 
(15 g < ethanol/day ≤40 g), high risk drinking 
(ethanol/day >40 g). For alcohol consumption 
in this study, small amount meant low risk 
drinking, alcoholism equaled to medium or high 
risk drinking.

Statistical analysis

The SPSS 16.0 software (SPSS., Chicago, IL) 
was used to analyze the data and α=0.05 was 
considered as significant difference. Descrip- 
tive statistics were used to summarize the 
baseline characteristics of the participants, the 
prevalence and severity of perimenopausal 
syndrome, depression and anxiety, the fre-
quency of each perimenopausal symptom  
and system and the awareness rate of peri-
menopausal knowledge. Independent-samples  
t-test and chi-square test were applied to com-
pare continuous and categorical variables, 
respectively. The associations between peri-
menopausal syndrome, depression and anxiety 
were assessed by chi-square test and spear-
man correlation at the same time. The multiple 
logistic regression analysis was used to reveal 
risk factors for perimenopausal syndrome, 
depression and anxiety, and the results were 
presented as odds ratio (OD) and 95% CI.

Results

Baseline characteristics

The flow chart depicting the selection process 
of study subjects in present study was shown in 
Figure 1. The response rate of questionnaire 
was 92.3% (2336/2531). The baseline charac-
teristics of study sample were described in 
Table 1. A total of 2336 individuals were select-
ed for statistical analysis. The mean age was 
49.42±4.88 years and 72.0% of them were 45 
to 55 years. The average age at marriage, deliv-
ery and amenorrhea were 25.95±2.81 years, 
27.55±3.72 years and 49.45±3.08 years, 
respectively. The mean BMI was 23.12±2.36 
kg/m2 and most (60.7%) of them was normal 
weight. The average WHR was 0.81±0.09. 
According to age range, the subjects were cat-
egorized into 4 groups: 350 (14.98%) were 
40-45 years, 684 (29.28%) were 45-50 years, 
998 (42.72%) were 50-55 years, and 304 
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Table 1. Sociodemographic characteristics of the study population (n=2336)

Variable
Non-perimenopausal  

syndrome Perimenopausal syndrome
P* P#

Mean (SD) n (%) Mean (SD) n (%)
Age, y 49.08 (3.51) 2044 (87.50) 51.78 (4.92) 292 (12.50) <0.001 <0.001
    40-45 328 (16.05) 22 (7.53)
    45-50 614 (30.04) 70 (23.97)
    50-55 859 (42.03) 139 (47.60)
    55-60 243 (11.89) 61 (20.89)
Age at marriage, y 25.93 (2.58) 26.12 (3.10) 0.625
Age at delivery, y 27.48 (3.52) 28.06 (3.85) 0.378
Age at amenorrhea, y 50.19 (5.46) 48.87 (4.98) 0.257
BMI, kg/m2 23.06 (1.83) 23.57 (2.70) 0.115 0.001
    <18.5 76 (3.72) 14 (4.79)
    18.5-24 1272 (62.23) 146 (50.00)
    24-28 480 (23.48) 93 (31.85)
    ≥28 216 (10.57) 39 (13.36)
WHR 0.80 (0.09) 0.82 (0.11) 0.894 0.036
    ≤0.8 1086 (53.13) 136 (46.58)
    >0.8 958 (46.87) 156 (53.42)
Education 0.001
    Primary school and below 24 (1.17) 7 (2.40)
    Junior high school 396 (19.37) 72 (24.66)
    Senior high school 1166 (57.05) 173 (59.25)
    College and above 458 (22.41) 40 (13.70)
Monthly household income, y <0.001
    <1500 75 (3.67) 29 (9.93)
    1500-3000 781 (38.16) 113 (38.70)
    3000-5000 578 (28.28) 86 (29.45)
    ≥5000 610 (29.84) 64 (21.92)
Employment status <0.001
    Employment 976 (47.75) 47 (16.10)
    Retirement 884 (43.25) 217 (74.32)
    Unemployment 184 (9.00) 28 (9.59)
Medical insurance 0.009
    None 292 (14.29) 41 (14.04)
    Some 640 (31.31) 117 (40.07)
    All 1112 (54.40) 134 (45.89)
Marital status 0.037
    Married and cohabiting 1933 (94.57) 278 (95.21)
    Unmarried 6 (0.29) 4 (1.37)
    Separated or divorced 80 (3.91) 8 (2.74)
    Widowed 25 (1.22) 2 (0.68)
Family members, n 0.180
    n=1 51 (2.50) 7 (2.40)
    2≤n≤4 1702 (83.27) 255 (87.33)
    n≥5 291 (14.24) 30 (10.27)
Family relationships <0.001
    Harmonies 1775 (86.84) 213 (72.95)
    Ordinary 259 (12.67) 76 (26.03)
    Discordant 10 (0.49) 3 (1.03)
Attitudes towards childbearing status <0.001
    Very satisfied 1288 (63.01) 162 (55.48)



Perimenopausal syndrome and mood disorders in perimenopause

12387 Int J Clin Exp Med 2017;10(8):12382-12403

    Satisfied 735 (35.96) 105 (35.96)
    Dissatisfied 21 (1.03) 25 (8.56)
Personality Characteristics <0.001
    Extroverted 1576 (77.10) 170 (58.22)
    Introverted but not sensitive 393 (19.23) 103 (35.27)
    Sensitive and suspicious 75 (3.67) 19 (6.51)
Menstruation <0.001
    Regular 1182 (57.83) 83 (28.42)
    Irregular 669 (32.73) 138 (47.26)
    Amenorrhea 193 (9.44) 71 (2.43)
Reproductive history
    Times of pregnancy, n 1.38 (0.62) 1.38 (0.81) 0.893 0.693
        n=0 15 (0.73) 1 (0.34)
        1≤n≤2 1869 (91.44) 270 (92.47)
        n≥3 160 (7.83) 21 (7.19)
    Times of abortion, n 0.37 (0.58) 0.53 (0.72) 0.037 0.193
        n=0 1382 (67.61) 183 (62.67)
        1≤n≤2 624 (30.53) 101 (34.59)
        n≥3 38 (1.86) 8 (2.74)
    Vaginal delivery times, n 1.07 (0.38) 1.03 (0.32) 0.294  0.059
        n=0 405 (19.81) 68 (23.29)
        1≤n≤2 1633 (79.89) 221 (75.68)

3 (1.03)        n≥3 6 (0.29)
    Cesarean section times, n 0.28 (0.34) 0.34 (0.37) 0.185 0.063
        n=0n=0 1614 (78.96) 214 (73.29)
        n=01≤n≤2 424 (20.74) 76 (26.03)
        n≥3 6 (0.29) 2 (0.68)
Birth weight of newborn, g 3368.3 (482.8) 3305.6 (502.4) 0.325
    Vaginal delivery 3318.4 (432.6) 3230.6 (396.7) 0.041
    Cesarean section 3503.5 (563.7) 3612.7 (627.8) 0.489
Constipation <0.001
    Yes 385 (18.84) 121 (41.44)
    No 1659 (81.16) 171 (58.56)
Physical activity <0.001
    High 335 (16.39) 31 (10.62)
    Moderate 685 (33.51) 80 (27.40)
    Low 1024 (50.10) 181 (61.99)
Smoking habits 0.065

    No 2012 (98.43) 283 (96.92)
    <1 package per day 32 (1.57) 9 (6.51)
    ≥1 package per day 0 (0.00) 0 (0.00)

Alcohol consumption 0.097
    No 1830 (89.53) 252 (86.30)
    Small amount 214 (10.47) 40 (13.70)
    Alcoholism 0 (0.00) 0 (0.00)
n represents case numbers. BMI, body mass index; SD, standard derivation; WHR, waist-to-hip ratio; y, years. Family relationships: Harmonious 
was equal to very satisfied with family members. Ordinary was equal to satisfied or sometimes unsatisfied with family members. Discordant was 
equal to always unsatisfied with family members. Personality characteristics: It was classified according to the tendency of human mental activity 
to external or internal. *P: Comparison of continuous data was performed by using independent sample t-test. #P: X2 test was used to compare 
categorical variables.

(13.01%) were 55-60 years. In accordance with 
the cut-off of KMI score, the participants were 

divided into 2 categories: 292 (12.5%) were in 
perimenopausal syndrome group and 2044 
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(87.5%) belonged to non-perimenopausal syn-
drome group. The mean age of perimenopausal 
syndrome group was higher than that of non-
perimenopausal syndrome group (51.78±4.92 
vs 49.08±3.51, P<0.001). However, the aver-
age age at marriage, delivery, amenorrhea, BMI 
and WHR between the 2 groups had no differ-
ence (P=0.625, P=0.378, P=0.257, P=0.115, 
P=0.894, respectively). In this study, only 
21.32% and 28.85% were highly educated (col-
lege and above) and had a high income (month-
ly household income ≥5000 yuan). However, 
most of them were employed or retired 
(90.92%), had medical insurance (85.74%) and 
were married and cohabiting (94.65%). In addi-
tion, great majority of the subjects had 2 to 4 
family members (83.78%) and an extroverted 
personality characteristics (74.74%), enjoyed a 
harmonious family relationship (85.10%) and 
were satisfied or very satisfied with their chil-
dren (98.03%). Most participants had regular 
menstruation (54.15%), a history of 1 to 2 preg-
nancies (91.57%), no abortions (66.99%), no 
cesarean sections (78.25%) and had delivered 
1 or 2 babies transvaginal (79.37%). 59.29% of 
the subjects had a low level of physical activity, 
78.34% didn’t experience constipation, 98.24% 
were non-smokers, and 89.13% didn’t had a 
drink of alcohol in their lifetime.

Perimenopausal syndrome morbidity  

The prevalence and severity of perimenopau- 
sal syndrome in different age groups were 
described in Table 2. 2336 subjects were 
enrolled into the study and 292 of them were 

diagnosed as perimenopausal syndrome. 
Therefore, the prevalence of perimenopausal 
syndrome was 12.50% and its 95% CI varied 
from 11.2% to 13.8%. Most participants suffer-
ing from perimenopausal syndrome experi-
enced mild symptoms. Simultaneously, it was 
found that the morbidity of perimenopausal 
syndrome in different age groups significantly 
increased with advancing age (6.29%, 10.23%, 
13.93% and 20.07% in 40-45, 45-50, 50-55 
and 55-60 age groups, respectively; P<0.001). 
Compared with 40-45 age group, the preva-
lence of perimenopausal syndrome in another 
three groups significantly increased (P=0.035, 
P<0.001, P<0.001, respectively). The morbidity 
of perimenopausal syndrome in 50-55 and 
55-60 age groups was higher than that in 
45-50 age group (P=0.024, P<0.001, respec-
tively). Also, a significant difference was found 
between 50-55 and 55-60 age groups 
(P=0.009). However, the severity of perimeno-
pausal syndrome in different age groups was 
similar (P=0.517).

Perimenopausal symptoms characteristics  

The frequency of each perimenopausal symp-
tom in perimenopausal women was summa-
rized in descending order in Table 3. In current 
study, the three most common symptoms ex- 
perienced by perimenopausal women were 
fatigue (54.97%), dizziness (45.46%) and 
insomnia (41.57%). The vasomotor symptoms 
like hot flashes/sweating ranked the sixth pla- 
ce and accounted for 24.95%. The percentage  
of anxious and depressive symptoms were 

Table 2. Prevalence and severity of perimenopausal syndrome in different age groups (n=2336)

Age, y Cases Non-perimenopausal
syndrome, n (%)

Perimenopausal syndrome, n (%)
X1

2 P1Mild Moderate Severe Total
33.339 <0.001

40-45 350 328 (93.71) 14 (4.00) 8 (2.29) 0 (0.00) 22 (6.29)
45-50* 684 614 (89.77) 47 (6.87) 22 (3.22) 1 (0.15) 70 (10.23)
50-55#,& 998 859 (86.07) 106 (10.62) 32 (3.21) 1 (0.10) 139 (13.93)
55-60$,┼,╪ 304 243 (79.93) 53 (17.43) 16 (5.26) 2 (0.66) 61 (20.07)
Total 2336 2044 (87.50) 210 (8.99) 78 (3.34) 4 (0.17) 292 (12.50)
X2

2 5.215
P2 0.517
n represents case numbers. y, years. Comparison of prevalence of perimenopausal syndrome in different age groups: 
X1

2=33.339, P1<0.001. Multiple comparisons of prevalence of perimenopausal syndrome in different age groups: *X2=4.453, 
P=0.035; #X2=14.389, P<0.001; $X2=27.881, P<0.001, compared with the 40-45 age group; &X2=5.089, P=0.024; ┼X2=17.689, 
P<0.001, compared with the 45-50 age group; ╪X2=6.752, P=0.009, compared with the 50-55 age group. Comparison of 
severity of perimenopausal syndrome in different age groups: X2

2=5.215, P2=0.517.
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Table 3. Frequency of each perimenopausal symptom in perimenopausal women (n=2336)

Symptoms Cases Frequency  
(%)

Non-perimenopausal
syndrome, n (%)

Perimenopausal syndrome, n (%)
X1

2 P1 X2
2 P2Mild Moderate Severe Total

Fatigue 1284 54.97 1007 (49.27) 207 (70.89) 56 (19.18)* 4 (1.37) 267 (91.44) 214.6 <0.001 52.469 <0.001
Dizziness 1062 45.46 795 (38.89) 208 (71.23) 55 (18.84)# 4 (1.37) 267 (91.44) 284.5 <0.001 59.534 <0.001
Insomnia 971 41.57 704 (34.44) 196 (67.12) 67 (22.95) 4 (1.37) 267 (91.44) 341.7 <0.001 4.397 0.111
Headache 923 39.51 717 (35.08) 151 (51.71) 52 (17.81) 3 (1.03) 206 (70.55) 134.5 <0.001 0.790 0.674
Arthralgia/myalgia 890 38.10 674 (32.97) 166 (56.85) 46 (15.75)$ 4 (1.37) 216 (73.97) 166.1 <0.001 13.330 0.001
Hot flashes/sweating 772 33.05 510 (24.95) 190 (65.07) 68 (23.29) 4 (1.37) 262 (89.73) 484.5 <0.001 1.135 0.567
Palpitations 753 32.23 527 (25.78) 171 (58.56) 53 (18.15)& 2 (0.68) 226 (77.40) 311.6 <0.001 7.648 0.022
Anxiety 586 25.09 359 (17.56) 156 (53.42) 68 (23.29) 3 (1.03) 227 (77.74) 492.3 <0.001 5.482 0.065
Paresthesias 550 23.54 324 (15.85) 161 (55.14) 62 (21.23) 3 (1.03) 226 (77.40) 540.5 <0.001 0.272 0.873
Depression 327 14.00 151 (7.39) 116 (39.73) 57 (19.52)┼ 3 (1.03) 176 (60.27) 753.6 <0.001 7.926 0.019
Skin formication 220 9.42 99 (4.84) 86 (29.45) 33 (11.30) 2 (0.68) 121 (41.44) 401.1 <0.001 0.166 0.921
n represents case numbers. *X2=51.442, P<0.001; #X2=58.420, P<0.001; $X2=11.798, P=0.001; &X2=5.979, P=0.014; ┼X2=7.546, P=0.006, compared with the mild perimeno-
pausal syndrome group.



Perimenopausal syndrome and mood disorders in perimenopause

12390 Int J Clin Exp Med 2017;10(8):12382-12403

25.09% and 14.00%, respectively. Skin formi-
cation was the rarest symptom.

Interestingly, it was found that the prevalence 
of all symptoms in perimenopausal syndrome 
group was higher than that in non-perimeno-
pausal syndrome group (P<0.001 for all) and 
almost all symptoms had a 2 to 10 times 
increase. However, in regard to the severity  
of perimenopausal syndrome, only five sym- 
ptoms like fatigue, dizziness, arthralgia/myal- 
gia, palpitations and depression were signifi- 
cant (P<0.001, P<0.001, P=0.001, P=0.022, 
P=0.019, respectively). Further analysis sh- 
owed that the results of multiple comparisons 
revealed the frequency of these symptoms in 
moderate perimenopausal syndrome group 
was significantly different from that in mild  
perimenopausal syndrome group (P<0.001, 
P<0.001, P=0.001, P=0.014, P=0.006, respec-
tively). Most symptoms in perimenopausal syn-
drome were mild.

The frequency of each symptom in different age 
groups was demonstrated in Table 4. Except for 
skin formication, the frequency of other symp-
toms among the 4 age groups had a significant 
difference (P<0.001 or P=0.001). With regard 
to fatigue, its frequency in 55-60 age group 
was significantly lower than other groups 
(P<0.001 for all). In terms of dizziness, com-
pared with 40-45 age group, it was higher in 
45-50 and 50-55 age groups, but lower in 
55-60 age group (P=0.002, P<0.001, P=0.020, 
respectively). Similarly, the prevalence in 55-60 
age group was lower than that in 45-50 and 
50-55 age group (P<0.001 for both). For insom-
nia, the portion in 50-55 age group was higher 
than that in 45-50 age group (P=0.023), while 
it was lower in 55-60 age group than another 
three groups (P<0.001 for all). In regard to 
headache, it was the same as fatigue (P<0.001 
for all). With respect to arthralgia/myalgia, the 
frequency in 45-50 and 50-55 age groups were 
higher compared to 40-45 age group (P<0.001 

Table 4. Prevalence of each perimenopausal symptom in different age groups (n=2336)

Symptoms Cases
Age, y n (%)

X2 P
40-45 45-50 50-55 55-60

Fatigue* 1284 201 (57.43) 410 (59.94) 593 (59.42) 90 (29.61)A,B,C 94.677 <0.001
Dizziness# 1062 134 (38.29) 332 (48.54)A 506 (50.70)B 90 (29.61)C,D,E 51.758 <0.001
Insomnia$ 971 162 (46.29) 279 (40.79) 463 (46.39)B 67 (22.04)A,C,D 60.674 <0.001
Headache& 923 138 (39.43) 299 (43.71) 441 (44.19) 45 (14.80)A,B,C 91.845 <0.001
Arthralgia/myalgia┼ 890 81 (23.14) 246 (35.96)A 492 (49.30)B,C 71 (23.36)D,E 115.6 <0.001
Hot flashes/sweating╪ 772 41 (11.71) 173 (25.29)A 486 (48.70)B,D 72 (23.68)C,E 213.1 <0.001
Palpitations^ 753 72 (20.57) 230 (33.63)A 410 (41.08)B,D 41 (13.49)C,E,F 107.1 <0.001
Anxiety¦ 586 78 (22.29) 188 (27.49) 284 (28.46)A 36 (11.84)B,C,D 37.964 <0.001
Paresthesias+ 550 55 (15.71) 156 (22.81)A 266 (26.65)B 73 (24.01)C 17.523 0.001
Depressionװ 327 37 (10.57) 98 (14.33) 182 (18.24)A,C 10 (3.29)B,D,E 47.325 <0.001
Skin formication 220 23 (6.57) 61 (8.92) 108 (10.82) 28 (9.21) 5.845 0.119
n represents case numbers. y, years. Multiple comparisons of prevalence of different systems of perimenopausal symptoms 
in different age groups: *XA

2=50.996, P<0.001, compared with 40-45 age group; XB
2=77.486, P<0.001, compared with 45-50 

age group; XC
2=83.049, P<0.001, compared with 50-55 age group. #XA

2=9.830, P=0.002; XB
2=16.018, P<0.001; XC

2=5.444, 
P=0.020, compared with 40-45 age group; XD

2=30.831, P<0.001, compared with 45-50 age group; XE
2=41.780, P<0.001, 

compared with 50-55 age group. $XA
2=42.032, P<0.001, compared with 40-45 age group; XB

2=5.169, P=0.023; XC
2=32.515, 

P<0.001, compared with 45-50 age group; XD
2=57.258, P<0.001, compared with 50-55 age group. &XA

2=48.959, P<0.001, 
compared with 40-45 age group; XB

2=77.511, P<0.001, compared with 45-50 age group; XC
2=86.013, P<0.001, compared 

with 50-55 age group. ┼XA
2=17.603, P<0.001; XB

2=72.538, P<0.001, compared with 40-45 age group; XC
2=29.301, P<0.001; 

XD
2=15.357, P<0.001, compared with 45-50 age group; XE

2=63.902, P<0.001, compared with 50-55 age group. ╪XA
2=26.007, 

P<0.001; XB
2=148.8, P<0.001; XC

2=16.309, P<0.001, compared with 40-45 age group; XD
2=93.297, P<0.001, compared 

with 45-50 age group; XE
2=59.531, P<0.001, compared with 50-55 age group. ^XA

2=19.082, P<0.001; XB
2=47.455, P<0.001; 

XC
2=5.713, P=0.017, compared with 40-45 age group; XD

2=9.573, P=0.002; XE
2=42.881, P<0.001, compared with 45-50 

age group; XF
2=78.375, P<0.001, compared with 50-55 age group. ¦XA

2=5.024, P=0.025; XB
2=12.329, P<0.001, compared 

with 40-45 age group; XC
2=29.377, P<0.001, compared with 45-50 age group; XD

2=34.701, P<0.001, compared with 50-55 
age group. +XA

2=7.171, P=0.007; XB
2=17.091, P<0.001; XC

2=7.118, P=0.008, compared with 40-45 age group. װXA
2=11.189, 

P=0.001; XB
2=12.934, P<0.001, compared with 40-45 age group; XC

2=4.469, P=0.035; XD
2=26.337, P<0.001, compared with 

45-50 age group; XE
2=41.409, P<0.001, compared with 50-55 age group.
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for both) and it was also higher in 50-55 age 
group than that in 45-50 age group (P<0.001). 
In contrast, it was lower in 55-60 age group 
than 45-50 and 50-55 age groups (P<0.001 for 
both). For hot flashes/sweating, when com-
pared with 40-45 age group, the frequency in 
other groups had an obvious increase (P<0.001 
for all); when compared with 45-50 age group, 
it significantly increased in 50-55 age group 
(P<0.001); but when compared with 50-55 age 
group, it apparently decreased in 55-60 age 
group (P<0.001). On the contrary, the percent-
age of palpitations in 45-50 and 50-55 age 
groups was higher, but in 55-60 age group 
lower than that in 40-45 age group (P<0.001, 
P<0.001, P=0.017, respectively). It was higher 
in 50-55 age group when compared to 45-50 
age group (P=0.017). However, it was obviously 
lower in 55-60 age group than 45-50 and 
50-55 age groups (P<0.001 for both). Con- 
sidering anxious symptom, the frequency in 
50-55 age group was a little higher compared 
to 40-45 age group (P=0.025), but it was sig-
nificantly lower in 55-60 age group than other 
groups ((P<0.001 for all). For paresthesias, 
when compared with 40-45 age group, the 
remaining groups all had a significantly increa- 
se (P=0.007, P<0.001, P=0.008, respectively). 
The frequency of depressive symptom in 50-55 
age group was significantly higher than the rest 
groups (P=0.001, P=0.035, P<0.001, respec-
tively). However, it was significantly lower in 
55-60 age group compared to 40-45 and 
45-50 age groups (P<0.001 for both). In sum-

mary, the frequency of most symptoms in 
55-60 age group was the lowest.

Characteristics of different systems of peri-
menopausal symptoms  

The prevalence of different systems of peri-
menopausal syndrome was depicted in Table 
5. The prevalence including its 95% CI for each 
system was presented as 68.83% (67.0%-
70.7%) for skeletal system, 52.14% (50.1%-
54.2%) for neuropsychiatric system, 50.17% 
(48.1%-52.2%) for cardiovascular system and 
32.02% (30.1%-33.9%) for vasomotor system, 
suggesting that the issues on skeletal system 
was the most bothersome experienced by 
women and vasomotor system was the rarest 
in current study. For the prevalence of each sys-
tem in different age groups, it was found that 
there existed a significant difference (P<0.001, 
P=0.008, P<0.001, P<0.001, respectively). 
With respect to skeletal system, the results of 
other groups showed a significant increase 
compared with 40-45 age group (P<0.001 for 
all). Also, it was higher in 50-55 and 55-60 age 
groups than 45-50 age group, in 55-60 age 
group than 50-55 age group (P<0.001 for all). 
Interestingly, the results of multiple compari-
sons for vasomotor system were similar to  
skeletal system, except for the comparisons 
between 50-55 and 55-60 age groups. P-value 
was summarized in the annotation under Table 
5. For neuropsychiatric system, the proportion 
of 50-55 and 55-60 age groups apparently 

Table 5. Prevalence of different systems of perimenopausal symptoms in different age groups 
(n=2336)

Age, y Cases Skeletal system*, 
n (%)

Neuropsychiatric system#, 
n (%)

Cardiovascular system$, 
n (%)

Vasomotor system&, 
n (%)

40-45 350 170 (48.57) 165 (47.14) 198 (56.57) 31 (8.86)
45-50 684 422 (61.70)A 327 (47.81) 409 (59.80) 110 (16.08)A

50-55 998 738 (73.95)B,D 540 (54.11)A,C 443 (44.39)A,B 416 (41.68)B,D

55-60 304 265 (87.17)C,E,F 171 (56.25)B,D 180 (59.21)C 138 (45.39)C,E

Total 2336 1608 (68.83) 1218 (52.14) 1172 (50.17) 748 (32.02)
X2 625.6 11.859 48.737 237.8
P <0.001 0.008 <0.001 <0.001
n represents case numbers. y, years. Multiple comparisons of prevalence of different systems of perimenopausal symptoms 
in different age groups: *XA

2=306.2, P<0.001; XB
2=502.0, P<0.001; XC

2=449.4, P<0.001, compared with the 40-45 age 
group; XD

2=28.464, P<0.001; XE
2=64.476, P<0.001, compared with the 45-50 age group; XF

2=23.031, P<0.001, compared 
with the 50-55 age group. #XA

2=5.039, P=0.025; XB
2=5.402, P=0.020, compared with the 40-45 age group; XC

2=6.452, 
P=0.011; XD

2=6.001, P=0.014, compared with the 45-50 age group. $XA
2=15.420, P<0.001, compared with the 40-45 age 

group; XB
2=38.539, P<0.001, compared with the 45-50 age group; XC

2=20.514, P<0.001, compared with the 50-55 age group. 
&XA

2=10.262, P=0.001; XB
2=126.0, P<0.001; XC

2=113.3, P<0.001, compared with the 40-45 age group; XD
2=123.8, P<0.001; 

XE
2=96.188, P<0.001, compared with the 45-50 age group.
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increased compared to 40-45 age group 
(P=0.025, P=0.020, respectively) and 45-50 
age group (P=0.011, P=0.014, respectively). In 
terms of cardiovascular system, the frequency 
in 50-55 age group was lower than that in other 
groups (P<0.001 for all). To sum up, the preva-
lence except for cardiovascular system signifi-
cantly increased with advancing age.

Cognition of perimenopausal knowledge 

The awareness rate of perimenopausal knowl-
edge in perimenopausal women was shown in 
Table 6. The awareness rate was 20.51% 
(18.9%-22.1%), which was significantly differ-
ent in different age groups (P<0.001). 
Compared with 40-45 age group, it was signifi-
cantly lower in the remaining groups (P<0.001 
for all). But it was higher in 45-50 and 50-55 
age groups than that in 55-60 age group 

(P<0.001, P=0.001, respectively). It was found 
that the awareness rate decreased with 
advancing age. However, no difference existed 
between perimenopausal and non-perimeno-
pausal syndrome group (21.92% vs 20.30%, 
P=0.523).

Prevalence and severity of perimenopausal 
depression and anxiety

Table 7 summarized the prevalence and sever-
ity of perimenopausal depression according to 
SDS. The prevalence of depression in this study 
was 25.98% (24.2%-27.8%). Most of them 
experienced mild or moderate depression, and 
only 0.30% had severe symptoms. The differ-
ences of the prevalence among different age 
groups were significantly different (P<0.001). 
The prevalence was the highest in 50-55 age 

Table 6. Cognition of perimenopausal knowledge in perimenopausal women (n=2336)

Age, y Cases n (%) Non-perimenopausal 
syndrome n (%)

Perimenopausal 
syndrome n (%) X2 P

40-45 350 116 (33.14) 112 (5.48) 4 (1.37) 54.186 <0.001
45-50 684 141 (20.61)* 124 (6.07) 17 (5.82)
50-55 998 190 (19.04)# 155 (7.58) 35 (11.99)
55-60 304 32 (10.53)$,&,┼ 24 (1.17) 8 (2.74)
Total 2336 479 (20.51) 415 (20.30) 64 (21.92) 0.409 0.523
n represents case numbers. y, years. Comparison of awareness rate of perimenopausal knowledge in different age groups: 
X2=54.186, P<0.001. Multiple comparisons of awareness rate of perimenopausal knowledge in different age groups: 
*X2=19.459, P<0.001; #X2=29.379, P<0.001; $X2=47.529, P<0.001, compared with the 40-45 age group; &X2=14.828, 
P<0.001, compared with the 45-50 age group; ┼X2=11.937, P=0.001, compared with the 50-55 age group. Comparison of 
awareness rate of perimenopausal knowledge between non-perimenopausal syndrome group and perimenopausal syndrome 
group: X2=0.409, P=0.523. 

Table 7. Prevalence and severity of perimenopausal depression by SDS (n=2336)

Age, y Cases Non-depression 
n (%)

Depression n (%)
X1

2 P1Mild Moderate Severe Total
22.606 <0.001

40-45 350 262 (74.86) 63 (18.00) 25 (7.14) 0 (0.00) 88 (25.14)
45-50 684 520 (76.02) 104 (15.20) 57 (8.33) 3 (0.44) 164 (23.98)
50-55# 998 696 (69.74) 206 (20.64) 94 (9.42) 2 (0.20) 302 (30.26)
55-60*,$,&,┼,╪,^ 304 251 (82.57) 19 (6.25) 32 (10.53) 2 (0.66) 53 (17.43)
Total 2336 1729 (74.02) 392 (16.78) 208 (8.90) 7 (0.30) 607 (25.98)
X2

2 25.854
P2 <0.001
n represents case numbers. SDS, self-rating depression scale; y, years. Comparison of prevalence of perimenopausal depres-
sion in different age groups: X1

2=22.606, P1<0.001. Multiple comparisons of prevalence of perimenopausal depression in 
different age groups: *X2=5.717, P=0.017, compared with the 40-45 age group; #X2=8.001, P=0.005; $X2=5.256, P=0.022, 
compared with the 45-50 age group; &X2=19.220, P<0.001, compared with the 50-55 age group. Comparison of severity of 
perimenopausal depression in different age groups: X2

2=25.854, P2<0.001. Multiple comparisons of severity of perimeno-
pausal depression in different age groups: ┼X2=18.949, P<0.001, compared with the 40-45 age group; ╪X2=12.438, P=0.002, 
compared with the 45-50 age group; ^X2=22.194, P<0.001, compared with the 50-55 age group.
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group, which was obviously increased when 
compared with 45-50 age group (P=0.005). 
However, it was lower in 55-60 age group than 
that in other groups (P=0.017, P=0.022, 
P<0.001, respectively). Similarly, the severity of 
depression among the 4 age groups was differ-
ent (P<0.001). Multiple comparisons revealed 
that the severity in 40-45, 45-50 and 50-55 
age groups was different from 55-60 age group 
(P<0.001, P=0.002, P<0.001, respectively).

The prevalence and severity of perimenopausal 
anxiety were listed in Table 8 according to SAS. 
Overall, 14.00% (12.6%-15.4%) of the partici-
pants suffered from anxiety. Among them, 
12.07%, 1.63% and 0.30% separately experi-
enced mild, moderate and severe anxiety. The 
prevalence among the 4 age groups was no dif-
ferent (P=0.137). On the contrary, the severity 
of anxiety in different age groups was signifi-
cant (P<0.001). It was found that the severity of 
anxiety in 45-50 and 50-55 age groups was 
different from 55-60 age group (P<0.001 for 
both).

Associations among perimenopausal syn-
drome, depression and anxiety  

The associations among perimenopausal syn-
drome, depression and anxiety were shown in 
Table 9. In terms of depression, 41.78% of the 
subjects in perimenopausal syndrome group 
experienced this disorder, whereas only  
22.01% of the sample in non-perimenopausal 
syndrome group experienced this disorder 
(P<0.001). Moreover, the results of the preva-
lence of depression in perimenopausal syn-

drome subgroups were also different (P= 
0.002). Compared with mild perimenopausal 
syndrome group, it was lower than that in  
moderate and severe perimenopausal syn-
drome group (P=0.007, P=0.009, respectively). 
The differences suggested a positive correla-
tion between perimenopausal syndrome and 
depression (P<0.001). Most likely, the severity 
of depression between perimenopausal and 
non-perimenopausal syndrome group was  
obviously different (P<0.001). It’s the same as 
the severity of depression among perimeno-
pausal syndrome subgroups (P<0.001). Mul- 
tiple comparisons indicated that the severity of 
depression in severe perimenopausal syn-
drome group was different from other sub-
groups (P<0.001, P=0.030, respectively). In 
summary, perimenopausal depression also 
had a strong association with severity of peri-
menopausal syndrome (P<0.001).

The prevalence of perimenopausal anxiety in 
perimenopausal syndrome group was signifi-
cantly higher than non-perimenopausal syn-
drome group (37.67% vs 10.62%, P<0.001). 
Similarly, the prevalence of anxiety among each 
perimenopausal syndrome subgroup was sig-
nificantly different (P<0.001). Compared with 
mild perimenopausal syndrome group, it sig- 
nificantly increased in another subgroups 
(P<0.001, P=0.002, respectively). These re- 
sults suggested that anxiety was related to  
perimenopausal syndrome and a positive cor-
relation was found (P<0.001). Furthermore, the 
severity of anxiety between perimenopausal 
and non-perimenopausal syndrome group, and 
the severity of anxiety among each perimeno-

Table 8. Prevalence and severity of perimenopausal anxiety by SAS (n=2336)

Age, y Cases Non-anxiety n (%)
Anxiety n (%)

X1
2 P1Mild Moderate Severe Total

5.523 0.137
40-45 350 302 (86.29) 38 (0.86) 9 (2.57) 1 (0.29) 48 (13.71)
45-50 684 598 (87.43) 80 (11.70) 5 (0.73) 1 (0.15) 86 (12.57)
50-55 998 840 (84.17) 144 (14.43) 11 (1.10) 3 (0.30) 158 (15.83)
55-60*,# 304 269 (88.49) 20 (6.58) 13 (4.28) 2 (0.66) 35 (11.51)
Total 2336 2009 (86.00) 282 (12.07) 38 (1.63) 7 (0.30) 327 (14.00)
X2

2 34.293
P2 <0.001
n represents case numbers. SAS, self-rating anxiety scale; y, years. Comparison of prevalence of perimenopausal anxiety 
in different age groups: X1

2=5.523, P1=0.137. Comparison of severity of perimenopausal anxiety in different age groups: 
X2

2=34.293, P2<0.001. Multiple comparisons of severity of perimenopausal anxiety in different age groups: *X2=22.366, 
P<0.001, compared with the 45-50 age group; #X2=26.496, P<0.001, compared with the 50-55 age group.



Perimenopausal syndrome and mood disorders in perimenopause

12394 Int J Clin Exp Med 2017;10(8):12382-12403

Table 9. Associations of perimenopausal syndrome, depression and anxiety (n=2336)

Variable Cases
Depression n (%) Anxiety n (%)

Mild Moderate Severe Total Mild Moderate Severe Total
Non-perimenopausal syndrome 2044 317 (15.51) 167 (8.17) 1 (0.05) 485 (22.01) 197 (9.64) 18 (0.88) 2 (0.10) 217 (10.62)
Perimenopausal syndrome 292 75 (25.68) 41 (14.04) 6 (2.05) 122 (41.78) 85 (29.11) 20 (6.85) 5 (1.71) 110 (37.67)
    Mild 210 50 (23.81) 25 (11.90) 1 (0.48) 76 (36.19) 49 (23.33) 10 (4.76) 1 (0.48) 61 (29.05)
    Moderate*,┼ 78 24 (30.77) 15 (19.23) 3 (3.85) 42 (53.85) 36 (46.15) 8 (10.26) 2 (2.56) 45 (57.69)
    Severe#,$,&,╪,^,¦ 4 1 (25.00) 1 (25.00) 2 (50.00) 4 (100.00) 0 (0.00) 2 (50.00) 2 (50.00) 4 (100.00)
X1

2 43.296 155.3
P1 <0.001 <0.001
X2

2 19.014 12.163
P2 <0.001 0.002
X3

2 12.940 26.585
P3 0.002 <0.001
X4

2 20.337 24.845
P4 <0.001 <0.001

n represents case numbers. Comparison of prevalence of perimenopausal depression between non-perimenopausal syndrome group and perimenopausal syndrome group: 
X1

2=43.296, P1<0.001. Comparison of severity of perimenopausal depression between non-perimenopausal syndrome group and perimenopausal syndrome group: X2
2=19.014, 

P2<0.001. Comparison of prevalence of perimenopausal depression in the subgroups of perimenopausal syndrome group: X3
2=12.940, P3=0.002. Multiple comparisons of 

prevalence of perimenopausal depression in the subgroups of perimenopausal syndrome group: *X2=7.331, P=0.007; #X2=6.828, P=0.009, compared with mild perimenopausal 
syndrome group. Comparison of severity of perimenopausal depression in the subgroups of perimenopausal syndrome group: X4

2=20.337, P4<0.001. Multiple comparisons of sever-
ity of perimenopausal depression in the subgroups of perimenopausal syndrome group: $X2=25.082, P<0.001, compared with mild perimenopausal syndrome group; &X2=6.986, 
P=0.030, compared with moderate perimenopausal syndrome group. Comparison of prevalence of perimenopausal anxiety between non-perimenopausal syndrome group and 
perimenopausal syndrome group: X1

2=155.3, P1<0.001. Comparison of severity of perimenopausal anxiety between non-perimenopausal syndrome group and perimenopausal 
syndrome group: X2

2=12.163, P2=0.002. Comparison of prevalence of perimenopausal anxiety in the subgroups of perimenopausal syndrome group: X3
2=26.585, P3<0.001. Multiple 

comparisons of prevalence of perimenopausal anxiety in the subgroups of perimenopausal syndrome group: ┼X2=20.064, P<0.001; ╪X2=9.344, P=0.002, compared with mild peri-
menopausal syndrome group. Comparison of severity of perimenopausal anxiety in the subgroups of perimenopausal syndrome group: X4

2=24.845, P4<0.001. Multiple comparisons 
of severity of perimenopausal anxiety in the subgroups of perimenopausal syndrome group: ^X2=24.178, P<0.001, compared with mild perimenopausal syndrome group; ¦X2=14.674, 
P=0.001, compared with moderate perimenopausal syndrome group.



Perimenopausal syndrome and mood disorders in perimenopause

12395 Int J Clin Exp Med 2017;10(8):12382-12403

pausal syndrome subgroup were significant 
(P=0.002, P<0.001, respectively). The results 
of multiple comparisons of severity of anxiety 
among perimenopausal syndrome subgroups 
showed that it was significantly different in 
severe perimenopausal syndrome group from 
mild and moderate perimenopausal syndrome 

had a protective effect on perimenopausal 
syndrome.

Risk factors for perimenopausal depression 
and anxiety by multiple logistic regression were 
showed in Tables 11 and 12. It was revealed 
that constipation, perimenopausal syndrome, 

Table 10. Risk factors for perimenopausal syndrome
Risk factors Adjusted OR 95% CI P
Age 1.21 1.08-1.30 <0.001
Monthly household income 0.71 0.55-0.90 0.008
Employment status 1.51 1.15-1.98 0.003
Personality characteristics 1.89 1.32-2.73 <0.001
Menstruation 1.75 1.22-2.50 0.002
Constipation 3.03 2.12-4.32 <0.001
Physical activity 0.84 0.80-0.90 <0.001
Values are presented as β (95% CI). OR, odds ratio; CI, confidence of intervals. OR 
adjusted for classification of BMI, classification of WHR, education, medical insur-
ance, marital status, family relationships, attitudes towards childbearing status, 
times of abortion.

Table 11. Risk factors for perimenopausal depression
Risk factors Adjusted OR 95% CI P
Age 1.10 1.05-1.15 <0.001
Monthly household income 0.67 0.56-0.80 <0.001
Medical insurance 0.72 0.59-0.89 <0.001
Family relationships 2.20 1.59-3.06 <0.001
Menstruation 1.27 1.03-1.57 0.024
Constipation 1.60 1.06-2.42 0.023
Perimenopausal syndrome 2.77 1.75-4.40 <0.001
Severity of perimenopausal syndrome 2.21 1.04-4.70 0.040
Physical activity 0.65 0.46-0.92 <0.001
Values are presented as β (95% CI). OR, odds ratio; CI, confidence of intervals. OR 
adjusted for classification of BMI, classification of WHR, education, employment 
status, marital status, attitudes towards childbearing status, personality character-
istics, times of abortion.

Table 12. Risk factors for perimenopausal anxiety
Risk factors Adjusted OR 95% CI P
Attitudes to childbearing status 2.10 1.48-2.96 <0.001
Cesarean section times 1.62 1.14-2.29 0.007
Constipation 2.02 1.34-3.07 <0.001
Perimenopausal syndrome 2.82 1.97-4.04 <0.001
Severity of perimenopausal syndrome 2.54 1.82-3.54 <0.001
Physical activity 0.64 0.43-0.96 0.029
Values are presented as β (95% CI). OR, odds ratio; CI, confidence of intervals. OR 
adjusted for age, classification of BMI, classification of WHR, education, monthly 
household income, employment status, medical insurance, marital status, family 
relationships, personality characteristics, menstruation, times of abortion.

groups (P<0.001, P=0.001, 
respectively).

Risk factors for perimeno-
pausal syndrome, depression 
and anxiety 

With respect to the results of 
univariable analysis of covari-
ate factors for perimenopausal 
syndrome, the current study 
revealed that age, classifica-
tion of BMI, classification of 
WHR, education, monthly ho- 
usehold income, employment 
status, medical insurance, ma- 
rital status, family relation-
ships, attitudes towards child-
bearing status, personality ch- 
aracteristics, menstruation, ti- 
mes of abortion, constipation, 
physical activity had a strong 
association with perimeno-
pausal syndrome. However, 
age at marriage, delivery and 
amenorrhea, family members, 
reproductive history except for 
times of abortion, birth weight 
of newborn, smoking habits 
and alcohol consumption were 
no different between perime- 
nopausal and non-perimeno-
pausal syndrome group. All of 
these factors were summa-
rized in Table 1. Then, the mul-
tiple logistic analysis (stepwise 
regression) was used to identi-
fy risk factors for perimeno-
pausal syndrome and the re- 
sults were depicted in Table 
10. It was found that age, 
employment status, personali-
ty characteristics, menstrua-
tion and constipation were risk 
for perimenopausal syndrome. 
However, monthly household 
income and physical activity 
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severity of perimenopausal syndrome were risk 
factors and physical activity was a protective 
factor for both depression and anxiety. 
Moreover, age, family relationships and men-
struation were risk for depression, while month-
ly household income and medical insurance 
were protective. For anxiety, attitudes towards 
childbearing status and cesarean section  
times were other risk factors.

Discussion

Although previous epidemiological studies have 
investigated the associations between meno-
pause symptoms and depression in detail, sel-
dom focused on perimenopausal syndrome, 
depression and anxiety in perimenopausal 
women in a same population, especially in 
China. In this paper, we aimed to investigate 
the prevalence, severity, associations and risk 
factors of perimenopausal syndrome, depres-
sion and anxiety, analyze general characteris-
tics of perimenopausal symptoms and the 
awareness rate of perimenopausal knowledge 
in Shanghai perimenopausal women. It was 
found that the prevalence of perimenopausal 
syndrome, depression and anxiety, primarily 
associated with mild symptoms, was 12.50% 
(11.2%-13.8%), 25.98% (24.2%-27.8%) and 
14.00% (12.6%-15.4%), respectively. The 
awareness rate of perimenopausal knowledge 
was only 20.51% (18.9%-22.1%). The differenc-
es of the prevalence of perimenopausal syn-
drome, the prevalence and severity of depres-
sion, the severity of anxiety in different age 
groups were significantly different. These 
results implied a strong and positvie associa-
tion among perimenopausal syndrome, depres-
sion and anxiety. The multiple logistic regres-
sion revealed age, employment status, pe- 
rsonality characteristics, menstruation and 
constipation were risk for perimenopausal syn-
drome. However, monthly household income 
and physical activity had a protective effect on 
perimenopausal syndrome. Constipation, peri-
menopausal syndrome, severity of perimeno-
pausal syndrome were risk factors and physical 
activity was a protective factor for both depres-
sion and anxiety. Moreover, age and family rela-
tionships were risk for depression, while higher 
income and better medical insurance were pro-
tective for depression. For anxiety, attitudes 
towards childbearing status and cesarean sec-
tion times were other risk factors.

In our cross-sectional study, the mean age of 
the participants was 49.42±4.88 years. An 
observational study including 2201 women 
aged 44 to 56 years in health checkup centers 
described the average age of the subjects was 
48.6±3.4 years, which was lower than our sur-
vey [2]. However, a study conducted among 
Egyptian women in Alexandria showed a higher 
average age than us [29]. Although the popula-
tion selected were not the same, it was close to 
50 years [30, 31]. However, natural menopause 
age was different in developing and developed 
countries. The mean natural menopause age of 
present study was 49.45 years, which was sig-
nificantly higher than studies performed on 
south-east Nigeria, Turkey and India, similar to 
investigations in Egypt, Latin American, Korean, 
Singapore and China, and slightly lower com-
pared with previous survey from USA and 
European countries [2, 14, 18, 29, 32-37]. 
Menopause age was correlated with demogra-
phy and lifestyle, and differences in countries, 
race and culture all influenced menopause age.

In current study, the prevalence of perimeno-
pausal syndrome was 12.50% and increased 
gradually with increasing age due to hormone 
deficiency, which was similar to our previous 
studies but lower than others [1, 38, 39]. 
However, a health survey of Beijing middle-
aged registered nurses aged 40 to 55 years 
during menopause determined that 37.83% of 
the objects had KMI scores ≥15, which was 
higher than our study, suggesting that working 
status might be associated with perimeno-
pausal syndrome [5]. Abou-Raya and his col-
leagues demonstrated an association between 
the number of menopausal symptoms and 
working status of participants, with working 
women showing a greater incidence of symp-
toms [29]. These findings were consistent with 
kakkar’s results, which indicated a greater per-
centage of working women experienced more 
menopausal symptoms than non-working 
women [39]. This phenomenon could be attrib-
uted to stress of work and hormone deficiency. 
However, the severity of perimenopausal syn-
drome in different age groups was similar, 
which was different from our previous study [1]. 
This disparity between studies might be 
explained by the differences of the participants 
selected.

The sequence of perimenopausal symptoms by 
descending order was fatigue (54.97%), dizzi-



Perimenopausal syndrome and mood disorders in perimenopause

12397 Int J Clin Exp Med 2017;10(8):12382-12403

ness (45.46%), insomnia (41.57%), headache 
(39.51%), arthralgia/myalgia (38.10%), hot flas- 
hes/sweating (33.05%), palpitations (32.23%), 
anxiety (25.09%), paresthesias (23.54%), 
depression (14.00%) and skin formication 
(9.42%). The incidence reported in previous 
studies varied from one to another [5, 29, 32, 
36, 40, 41]. A nation-wide Singapore study in a 
multiracial population demonstrated that the 
three most common symptoms which were 
experienced by women in 45-60 years were 
somatic and non-specific: muscle and joint 
aches (52.6%), lethargy (50.9%) and head-
aches (41%) [36]. In a rural population in  
south-east Nigeria, the major symptoms at 
menopause were: hot flashes (58.1%), sweat-
ing (40.3%), urinary frequency (38.7%), vaginal 
dryness, discomfort or discharge (35.5%),  
lack of concentration (27.4%) and irritability 
(24.2%) [32]. While among Egyptian women in 
Alexandria, most frequently reported symp-
toms and their incidence were as follows: joint 
and muscular discomfort (92.8%), urogenital 
symptoms (85.2%), physical and mental 
exhaustion (77.0%), hot flashes and night 
sweats (68.7%), irritability (68.1%), depressive 
mood (66.7%), anxiety (62.8%) and sleeping 
problems (58.2%) [29]. The most severe symp-
tom among Beijing middle-aged nurses and 
Brazilian women was fatigue, which was consis-
tent with our study [5, 31]. However, the inci-
dence in present survey was significantly lower 
than that in Beijing middle-aged nurses and a 
study among the general urban population in 
UK, but higher than Sbea’s investigation among 
the general population in Beijing [5, 40, 41]. 
Hot flashes/sweating are specific vasomotor 
symptoms, whose prevalence in present study 
was higher than that in Seba’s survey in Beijing 
(10.5%), Yang’s Guangdong survey (17.5%), 
Beijing middle-age nurses (30.83%) and the 
rate of hot flashes (20.5%) in Chinese women 
living in other countries according to the Study 
of Women Across the Nation (SWAN) [5, 9, 40, 
41]. However, it was found to be lower com-
pared with the findings from studies performed 
on western women and other counties and 
regions [2, 29, 30, 42, 43]. These differences 
might be associated with race, culture, diet, 
lifestyle, different questionnaires or different 
diagnostic criteria.

Interestingly, it was found that the prevalence 
of all symptoms in perimenopausal syndrome 
group was 2 to 10 times of non-perimenopaus-
al syndrome group in current survey. No previ-

ous studies have reported this phenomenon, 
which suggested that symptoms in women 
experiencing perimenopausal syndrome might 
be more common and severe. Whether it is sig-
nificantly associated with hormone levels or 
not, further studies are needed. However, in 
regard to the severity of perimenopausal syn-
drome, only five symptoms like fatigue, dizzi-
ness, arthralgia/myalgia, palpitations and 
depression were significant in the two groups. 
Except for skin formication, the frequency of 
other symptoms in different age groups showed 
an increasing trend in the prevalence of most 
menopause symptoms corresponding to the 
progression through menopause, which were 
almost consistent with previous studies [2, 44]. 
However, some symptoms were not restricted 
to the increasing age [2, 7], and the prevalence 
of almost all symptoms in 55 to 60 age group 
was the lowest, which was different from a sur-
vey in Korean women [2]. Some researches 
asserted that hormone deficiency could not 
fully explain all menopause-related symptoms 
and that aging and various socio-environment 
stresses might also contribute [2].

In present study, women experienced skeletal 
system the most and vasomotor system the 
least, and the frequency of perimenopausal 
systems had an increasing trend with advanc-
ing age. The most bothersome symptoms 
affecting quality of life in premenopausal and 
perimenopausal women were physical symp-
toms like fatigue, whereas the most severe 
symptoms experienced by postmenopausal 
women included psychosocial and sexual 
symptoms [2], which was similar to our study. 
However, vasomotor system was less common 
than those in other domains, and tended to 
increase in prevalence the most from premeno-
pause to postmenopause, which was consis-
tent with our survey. In contrast, vasomotor 
system was the most common climacteric 
symptoms in white women, and up to 75% of 
western women reported it, which differed from 
current study [35, 36]. This disparity between 
studies might be explained by race. Although 
no golden-standard scale was used to evaluate 
perimenopausal knowledge and variations in 
substantial studies, the awareness rate of peri-
menopausal knowledge was really low, which 
suggested appropriate education about peri-
menopause should be spread to these women.

Psychiatric disorders such as perimenopausal 
depression and anxiety often occurred during 
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perimenopause. In this investigation, it was 
found that 25.98% of the subjects was diag-
nosed as depression and 14.00% of them as 
anxiety in accordance with SDS and SAS, which 
similar to our previous study [1]. However, the 
prevalence of depression among middle-aged 
women varied among countries [1, 11, 30], 
which might be associated with different race, 
scales and diagnostic criteria. In addition, with 
increasing age, the prevalence tended to 
increase but decreased in 55 to 60 age group, 
which was the same as Oppermann’s survey 
[21]. However, few studies have focused on 
perimenopausal anxiety. For the severity of 
depression and anxiety in different age groups, 
it was found the older, the more severe de- 
pression and anxiety, suggesting that hormone 
deficiency might contribute. 

Inconsistent findings were found in pervious 
investigations [14, 16, 18, 19, 45, 46]. A strong 
and positive association was found among peri-
menopausal syndrome, depression and anxiety 
in present study. The results of great majorities 
of previous studies concluded that the increase 
in depression was significantly associated with 
menopausal status and with most menopausal 
symptoms, which was similar to our survey [12, 
16, 18, 45]. However, Robinson demonstrated 
that menopause was not associated with an 
increase in psychiatric illness, which was con-
trary to widely held beliefs [39]. Although the 
relationship between perimenopausal syn-
drome and anxiety have not been attracted 
great concern, a survey indirectly indicated that 
this correlation was strong and positive, which 
was consistent with our findings [19].

As illustrated in current survey, it was found 
that many potential factors were associated 
with and shared among perimenopausal syn-
drome, depression and anxiety. However, the 
risk factors reported in published papers were 
various. The multiple logistic regression re- 
vealed age, employment status, personality 
characteristics, menstruation and constipation 
were risk for perimenopausal syndrome. How- 
ever, monthly household income and physical 
activity had a protective effect on perimeno-
pausal syndrome. Constipation, perimenopaus-
al syndrome, severity of perimenopausal syn-
drome were risk factors and physical activity 
was a protective factor for both depression and 
anxiety. Moreover, age, family relationships and 
menstruation were risk for depression, while 

higher income and better medical insurance 
were protective for depression. For anxiety, atti-
tudes towards childbearing status and cesare-
an section times were other risk factors.

Age was a risk factor for perimenopausal syn-
drome and depression, but not for anxiety, sug-
gesting the older, the higher the prevalence of 
perimenopausal syndrome and depression. 
Age exhibited significant association with the 
odds of the occurrence of moderate and severe 
menopause symptoms, which agreed with the 
results of studies conducted on women from 
different countries [13, 30, 42]. With advancing 
age, the fluctuations and deficiency of hormone 
affecting endothelial function may contribute. 
But in our previous survey, age was not risk for 
depression implying age might be a cofounding 
factor due to the selected sample. Therefore, 
further studies are needed to identify the asso-
ciations of age, depression and anxiety. 
Irregular menstruation, due to hormone fluctua-
tions, could lead to the occurrence of peri-
menopausal syndrome and depression. Al- 
though the reasons remains unclear, perimeno-
pausal syndrome was still influenced by the 
loss of a job, introverted or sensitive personali-
ty characteristics and constipation. Constipa- 
tion, perimenopausal syndrome and severity of 
perimenopausal syndrome, resulting in bad 
mood and impatience, were also risk for depres-
sion and anxiety [9]. Disharmonious family rela-
tionships were risk for depression. If women 
were dissatisfied with their childbearing condi-
tions, they would be more likely to be anxious. 
Furthermore, the higher the times of cesarean 
section, the higher the frequency of anxiety 
among women. However, the higher the month-
ly household income, the lower the perimeno-
pausal syndrome. Besides, better medical 
insurance were beneficial to depression. Similar 
to previous findings that showed a significant 
inverse association among physical activity 
with menopause symptoms, depression and 
anxiety, physically active women in our study 
experienced less severe physical menopause 
symptoms, depression and anxiety [2, 7, 46- 
49]. However, exercise was not shown to signifi-
cantly alter depression scores [9]. Therefore, 
perspective studies are wanted to illustrate the 
association between physical exercise and 
depression.

Although some factors were not reported in our 
current survey, it was found that recent unhap-
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py events, race, diet, BMI, WHR, education, 
marital status, smoking and parity were poten-
tially risk for perimenopausal syndrome, de- 
pression or anxiety. Loh and colleagues demon-
strated that recent unhappy events and 
ethnicity were strongly associated with an in- 
creased risk of perimenopausal symptoms in a 
nation-wide study in a multiracial population 
[36]. It was reported that diet and genetic fac-
tors might also explain the discrepancy in Asian 
and western women [2]. Asian women typically 
consumed a diet high in soy with the reduction 
of menopause symptoms because clinical stud-
ies have found soy isoflavone reduced meno-
pause symptoms [21]. Moreover, soy isoflavone 
also could ameliorate bone mineral density, 
glucose metabolism in menopausal women 
[50, 51]. Numerous studies described that the 
more negative life events recently experienced 
was related to higher reports of both perimeno-
pausal depression and depression more gener-
ally [9]. Associations between BMI and meno-
pause symptoms have been controversial. 
Some believed overweight or obesity was asso-
ciated with increased with severity of meno-
pause symptoms in Finland, Turkey, Sweden 
and Australia [2, 7, 52]. However, the “thin 
hypothesis” supported that overweight or 
obese women were less likely to experience 
vasomotor systems because P450 aromatase 
enzyme in adipose tissue could convert andro-
gens into estrogens [53]. Therefore, future pro-
spective studies are required to clarify the 
direction and mechanism linking BMI and 
menopause symptoms. Recently, a paper 
reported that BMI and waist circumference 
combined could predict obesity-related hyper-
tension better than either alone in a rural 
Chinese population [54]. Hence, the combina-
tion of BMI and WHR could be considered to 
predict perimenopausal syndrome, depression 
and anxiety. A number of studies have shown 
an positive association or trend between edu-
cation status and frequency of menopausal 
symptoms and depression, but seldom focused 
on anxiety [9, 29, 30, 55]. Women in meno-
pausal transition with high educational levels 
usually have better quality of life, fewer difficul-
ties in purchasing basic consumer goods and 
better access to health care. This also suggest-
ed that education played an important role in 
making them aware of the importance of main-
taining a healthy lifestyle during this phase of 
life. However, some researches showed no 
associations [9]. This disparity may be related 

to the different classification of educational lev-
els. The marital status assessed as “living with 
a partner” was significantly associated with the 
occurrence of severe menopause symptoms. A 
possible explanation for this finding is the 
decrease in the vaginal lubrication, which might 
cause discomfort during sexual intercourse 
and thus make the women more anxious com-
pared to women who don’t live with a partner 
[30]. However, an cross-sectional study per-
formed on Israeli women failed to report this 
correlation [46]. Previous studies also demon-
strates that smoking was associated with 
menopause symptoms and minor psychiatric 
disorders [47]. For parity, substantial studies 
were controversial. Some reported that the 
higher the number of parities, the more severe 
the menopause symptoms, which could be 
attributed to the stress involved in the upbring-
ing of children, with the burden becoming great-
er as the number of children that need to be 
taken care of increases [29, 30]. However, one 
Norwegian survey and two American cohort 
studies reported the absence of associations 
between parity and menopause symptoms; 
and a Jordanian study found some influence of 
parity on the occurrence of menopause symp-
toms, although without statistical significance 
[42, 56-58]. Simultaneously, a Dongfeng-Tongji 
cohort study among Chinese women showed 
that parity was significantly risk for coronary 
heart disease, metabolic syndrome like diabe-
tes mellitus, stroke and cataract, possibly due 
to abnormal metabolism caused by hormonal 
changes [59-63]. However, the associations 
between parity and psychiatric disorders were 
seldom investigated, therefore, randomized 
controlled trials are warranted in future stud-
ies. Furthermore, social inequalities, the design 
of setting, healthy or unhealthy cities, problems 
to national health resources and loss of tradi-
tional situation could make severe alterations 
to women in health, which should be paid  
more attention [1, 64, 65].

As is known to all, the fluctuations and deficien-
cy of ovarian hormone are the main reasons for 
perimenopausal syndrome, depression and 
anxiety [17, 30, 66, 67]. Recently, a traditional 
Chinese herbal formula, Chaihu-Shugan-San, 
ameliorated perimenopausal symptoms, depre- 
ssion and anxiety in rats by enhancement of 
ERα/ERβ ratio [3]. Moreover, recent studies 
have suggested that decreased secretion of 
estrogen might interference the secretion of 
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catecholamine, which caused the changes of 
dopamine and norepinephrine, affecting nor-
mal secretion and metabolic process of sero-
tonin. However, the actual mechanisms still 
remain unclear and further studies are required 
to clarify the mechanisms. Ellen W Freeman is 
a research Professor in the Department of 
Obstetrics/Gynecology and the Department of 
Psychiatry at the University of Pennsylvania 
School of Medicine in Philadelphia (PA, USA), 
who has predicted that the thrust of investiga-
tions in the next 5 years is toward identifying 
the efficacy of the ‘lowest possible dose’ of 
estrogen and identifying the efficacy for other 
non-hormonal approaches [68].

There are some strengths in present study. We 
recruited a community-derived sample of 2336 
women aged 40 to 60 years who fully provided 
their detailed information of the self-reported 
questionnaire, which was used to comprehen-
sively measure the prevalence, severity, asso-
ciations and risk factors of perimenopausal 
syndrome, depression and anxiety, and investi-
gate the awareness rate of perimenopausal 
knowledge in a same population for the first 
time. Community-based sampling allowed 
greater representation, and thus enhanced  
the generalizability of the results. In addition, 
except for the general conditions questionnaire 
and perimenopausal knowledge questionnaire, 
the remaining international rating scales are 
commonly used to evaluate perimenopausal 
syndrome, depression and anxiety. At the  
same time, we strictly adhered to good quality 
control measures.

The current study also has some limitations. 
First, cross-sectional study designs are poorly 
suited to establish a temporal relationship 
between events or variables of interest. To miti-
gate these possibilities of reverse causality, we 
chose to conduct multiple logistic analysis 
based on a conceptual model of determination. 
Further investigations, particularly prospective 
studies, are necessary to clarify this associa-
tion. A second limitation is that this is a single 
center in Shanghai, lack of data from multi-cen-
ters, different regions, urban and rural, which 
might limit the external validity of the results. 
Moreover, in collecting data, women were 
asked to provide some retrospective informa-
tion, making recall bias unavoidable, especially 
in older women. Although vasomotor symptoms 
come and go, symptoms like drying skin are 

more persistent. Therefore, we can’t guarantee 
that the instrument reflected the exact propor-
tion of women who ever had symptoms. Fur- 
thermore, perimenopausal syndrome, depres-
sion and anxiety were assessed by internation-
al standard questionnaires rather than a diag-
nosis from a clinical physician in accordance 
with laboratory examinations. Then, the vari-
able “smoking habits” in this study was incon-
sistent with the smoking index of WHO and it 
was set a litter unreasonable, which might be 
influential to the results. The last but not the 
least, the epidemiological investigations of per-
imenopausal syndrome, depression and anxi-
ety among different occupations, regions, living 
environments and so on were not shown in  
published papers. Therefore, a larger sample, 
multi-centers, perspective, randomized con-
trolled trial are warranted in future studies.
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