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Objective: The present study aimed to develop a symptom-based (namely, hot flashes and 

sweating) scoring system for predicting the risk of depressive symptoms in menopausal women 

via a multicentre cross-sectional survey.

Methods: The data examined in the present study were obtained from 1,004 women aged 

40–60 years who underwent physical examination at A Hospital. The basic information was 

obtained using a questionnaire-based survey. A self-rating depression scale was used to obtain 

the depressive symptom scores, while the Kupperman Menopausal Index was used to obtain 

the scores for the frequency of hot flashes and sweating. A logistic regression model was also 

established. The resulting β coefficient was employed to calculate and predict the risk of depres-

sive symptoms in these women and a risk scoring system was established. The scoring system 

was validated using samples from 2 other centers (validation sample 1: B Hospital, 440 women; 

validation sample 2: C Hospital, 247 women).

Results: The scoring system developed to predict the risk of depressive symptoms in menopausal 

women was based on hot flash and sweating symptoms and associated with menopausal status, 

hot flash scores, education level (high school education and below) and being diabetic. The 

scoring system yielded a total score of 0–54 points. For women in the study sample, the area 

under the curve (AUC) of depressive symptom risk score was 0.750 (95% CI, 0.708–0.793). 

Validation sample 1 had an AUC of 0.731 (95% CI, 0.667–0.794), while validation sample 2 had 

an AUC of 0.744 (95% CI, 0.669–0.820). The optimal cut-off score to assess depressive symp-

toms in women participating in the present study was 31 points. The sensitivity and specificity 

for predicting depressive symptoms in the study sample were 0.667 and 0.701, respectively. In 

contrast, the sensitivity was 0.840 in validation sample 1 and 0.879 in validation sample 2.

Conclusion: The hot flash and sweating symptom-based scoring system developed to predict 

the risk of depressive symptoms in menopausal women relies on non-laboratory survey data. 

The system is simple, practical, and convenient to use. For Chinese huge population of meno-

pausal women, the scoring system should be considered a reliable screening tool for depressive 

symptoms.

Keywords: menopause, depressive symptoms, hot flash, sweating

Introduction
Depression is a major cause of disability in women. Approximately one-fifth of women 

are affected by depression, which is twice the rate of depression in men; however, the 

underlying reason remains unclear.1 The prevalence of depressive symptoms in meno-

pausal women is ~5.9%–23.8%.2–4 Studies have shown that the risk of experiencing 

depressive mood is 2- to 3-fold higher in perimenopausal women than in premenopausal 
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women.5–7 Estimates indicate that ~73 million adult women 

worldwide suffer from depressive disorder each year.8

Although depressive symptoms do not always equal 

depressive disorder, they represent an adverse effect of 

depressive disorder. In addition, depressive symptoms may 

enhance the risk of developing cardiovascular diseases, 

diabetes, metabolic syndrome, and chronic pain. Depressive 

symptoms have become a significant health burden.7,9

Most women reach menopause between the ages of 

40 and 60 years. For Chinese women and women from 

Western countries, the average age at menopause is ~50 

years.10,11 Vasomotor symptoms are one of the major health 

problems plaguing most menopausal women. However, 

symptom severity, frequency, and duration vary greatly due to 

individual differences. Literature reports indicate that nearly 

80% of women experience hot flashes and sweating during 

the peri- or postmenopausal stage.12,13 Approximately 55% 

of women develop hot flashes and sweating before the occur-

rence significant changes in the menstrual cycle occur.14

The Study of Women’s Health Across the Nation 

(SWAN) reported that perimenopause may be a risk factor 

affecting depressive symptoms in women.15 The vasomotor 

symptoms that most commonly occur during the perimeno-

pausal stage, such as hot flashes and sweating, may also 

contribute to the development of depressive symptoms in 

women.16–18 At present, screening for depressive symptoms 

in menopausal women mainly relies on scoring scales. 

However, this approach is time-consuming and requires 

assistance from professionals or trained personnel. In addi-

tion, the assessment results are subjectively influenced by the 

evaluators. Therefore, such an approach has a very limited 

application in large-scale screening.

A risk score is based on demographic statistics and basic 

anthropometric measurements. No laboratory tests and com-

plex scale assessments are involved. As a practical and simple 

tool, the risk score is an effective evaluation strategy for many 

diseases.19,20 This approach is very practical for predicting 

depressive symptoms in China’s growing population of meno-

pausal women. The aim of the present study was to develop 

a risk assessment model based on hot flashes and sweating 

symptoms. Such a model should be able to predict the risk of 

developing depressive symptoms in menopausal women. In 

addition, it should meet clinicians’ needs for simplicity and 

be suitable for use in large-scale screening efforts.

Methods
Study setting and participants
This was a multicenter cross-sectional study. The included 

data were collected from women who underwent physical 

examinations between February 01, 2016 and August 01, 2016 

at the Health Examination Center of A, B, and C Hospitals. 

Hospital A, B, and C are Shanghai Jiao Tong University 

Affiliated Sixth People’s Hospital, Shanghai Sixth People’s 

Hospital East Branch and International Peace Maternal 

and Child Health Hospital of the China Welfare Insti-

tute, respectively. The inclusion criteria were as follows: 

1) woman of Han ethnicity aged 40–60 years; 2) urban 

residents with registered permanent rights in Shanghai or 

residence in Shanghai for .5 years; 3) no severe concomi-

tant diseases involving the heart, liver, kidney, or other vital 

organs; 4) no previous sleep disorders or symptoms of depres-

sion; and 5) clear consciousness with the ability to respond 

to the questionnaire correctly and fluently and willingness to 

collaborate and complete the questionnaire. A woman was 

excluded from the present study if she: 1) was pregnant; 

2) was within 1 year postpartum or currently breastfeeding; 

3) had a history of psychiatric disorders, a family history of 

psychiatric disorders, or taken psychotropic drugs in the last 

6 months; 4) had received estrogen supplementation therapy 

in the last 6 months; 5) had taken contraceptive drugs within 

the last 6 months; or 6) had consumed alcohol or smoked in 

the last 6 months. Informed consent was obtained from all 

participants before the start of the study.

In accordance with the inclusion and exclusion criteria, 

the study sample eventually comprised 1,004 women at 

A Hospital. Validation sample 1 comprised 440 women at 

B Hospital, while validation sample 2 comprised 247 women 

at C Hospital. The same inclusion and exclusion criteria were 

applied in the selection of participants from the 3 centers. The 

study was approved by the Ethics Committee of Shanghai 

Sixth People’s Hospital (2016-R07).

Material and measurements
Collection of basic information
The basic information included basic sociodemographic 

information and anthropometric measurements obtained 

using a questionnaire-based survey. The survey was admin-

istered by specially trained personnel in a face-to-face 

manner. The survey included 20 questions that covered each 

respondent’s age, height, weight, educational attainment, 

marital status, obstetric history, occupational status, chronic 

diseases and cancer history, menstrual history, menopausal 

status, and menopause stage.21

Evaluation of depressive symptoms
Depressive symptoms were assessed using a self-rating 

depression scale (SDS).22 The scale consisted of 20 self-rating 

items. Each item was graded on a scale of 1 to 4 according to 
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degree of severity. The total SDS score was 20–80 points. 

A person with a total score $50 points was defined as hav-

ing depressive symptoms.23 A higher score corresponded to 

more severe depressive symptoms. The SDS has been shown 

to have adequate reliability for different ethnic groups and 

populations.24,25

Assessment of hot flashes and sweating
Symptom severity was examined using the Kupperman 

Menopause Index.26,27 Specifically, the frequency of hot 

flashes and sweating was objectively assessed and assigned 

a score of 1 to 4: 0 points, the respondent never experienced 

hot flashes and sweating; 1 point, the respondent had been 

experiencing hot flashes and sweating ,3 times per day; 

2 points, the respondent had been experiencing hot flashes 

and sweating 3–9 times per day; and 3 points, the respon-

dent had been experiencing hot flashes and sweating $10 

times per day.

Assessment of menopausal status
The menopausal status was evaluated based on the menstrual 

bleeding pattern in the past 12 months and classified as 

follows: 1) premenopausal, lack of changes in the regularity 

of menstrual cycles in the past 12 months; 2) perimenopausal, 

the presence of 2 or more menstrual cycles with a variance 

of .7 days in cycle length in the adjacent 2 and amenorrhea 

interval $60 days; and 3) postmenopausal, the absence of 

menstrual periods in the past 12 months. The classification 

is mainly based on the Stages of Reproductive Aging Work-

shop +10 staging system.28

Statistical analysis
The statistical analysis was performed using SPSS Version 

20.0 for Windows (SPSS, Chicago, IL, USA). The normality 

of the measurement data was examined using histograms, 

quantile–quantile plots, skewness and kurtosis values, and 

the Kolmogorov–Smirnov test (n.50). Normally distributed 

variables are expressed as mean ± SD. In the cases of a normal 

distribution and homogeneous variance, statistical compari-

sons between the groups were performed using analysis of 

variance. Otherwise, the Kruskal–Wallis rank sum test was 

used. Non-normally distributed variables are presented as 

median and interquartile range. Categorical variables are 

expressed as frequencies (percentage). Rates were compared 

using the chi-squared test or Kruskal–Wallis rank sum test. 

Candidate risk factors were preliminarily screened out from 

the basic demographic data and the factors contributing to hot 

flashes and sweating using the logistic regression model of 

the forward stepwise likelihood method. The candidate risk 

factors were subjected to stratified analysis. Subsequently, a 

risk scoring system was established by multiplying the β coef-

ficients of the statistically significant variables in the model 

by 10 and then rounding the results to the nearest integers. 

The degree of similarity between the values predicted by the 

multivariate model of the Hosmer–Lemeshow test and the 

observed prevalence rate were determined. p-values ,0.05 

indicated a statistically significant difference. The simpli-

fied risk scoring system was validated in validation samples 

1 and 2. The receiver operating characteristic (ROC) curves 

were established by plotting sensitivity against (1-specificity) 

for different cut-offs, and the optimal cut-off point was identi-

fied for each ROC curve: the point at which the sum of sen-

sitivity and specificity minus 1 (sensitivity + specificity -1) 

was maximum, namely, the Youden index. The difference 

between the ROC curve of the study sample and the ROC 

curves of validation samples 1 and 2 was examined using an 

R algorithm. p-values ,0.05 indicated significant differences 

between the ROC curves.

Results
A total of 1,850 women were recruited from the 3 centers. 

Among the 1,850 women, 83 were excluded because they 

were ,40 or .60 years, took estrogen supplements or 

psychotropic drugs in the last 6 months, had a history of 

smoking tobacco or drinking alcohol, or were lactating. 

An additional 76 patients were also excluded due to incom-

plete survey data. Therefore, a total of 1,691 women were 

eventually included in the present study: 1,004 in the study 

sample, 440 in validation sample 1, and 247 in validation 

sample 2. Of the 1,004 women in the study sample, 135 had 

SDS scores $50 points. Therefore, the prevalence of depres-

sive symptoms was 13.4%. The prevalence of depressive 

symptoms was 11.4% and 13.4% in validation samples 1 

and 2, respectively (Figure 1).

Of the 1,691 women included in the present study, 218 had 

SDS scores $50 points, resulting in a prevalence of 12.9%. 

Compared with the prevalence of depressive symptoms in 

validation sample 2 (13.4%) and the study sample (13.4%), 

validation sample 1 (11.4%) was low, but the difference was 

not statistically significant (χ2=1.238, p=0.538).

Regarding the frequency of hot flashes and sweating, 

487 women in the study sample (48.5%) had scores $1 (ie, 

had been experiencing hot flashes and sweating $1–3 times 

a day). The frequency of hot flashes and sweating differed 

significantly among the study sample, validation sample 1  

(47.5%), and validation sample 2 (61.9%) (χ2=16.061, 

p=0.000). Regarding menopausal status, perimenopausal 

women and postmenopausal women accounted for 35.5% 
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and 45.8% of the study sample, 38.0% and 46.6% of valida-

tion sample 1, and 40.5% and 42.5% of validation sample 2. 

Chi-squared tests indicated no significant difference in meno-

pausal status among the 3 samples (χ2=4.101, p=0.392). 

Statistically significant differences existed in body mass 

index, age at menarche, educational attainment (high school 

education and below), monthly income ($5,000 yuan), 

occupational status (employed), nulliparity, surgical meno-

pause, chemotherapy-induced menopause, diabetic status, 

and hypertensive status among the women from the 3 

centers (p,0.05). Further logistic regression analysis using 

the forward stepwise likelihood method indicated that the 

occurrence of depressive symptoms was only related to 2 

basic demographics characteristics: educational background 

(below university level) and being diabetic. In contrast, 

there were no significant differences among the women 

from the 3 centers in terms of age, marital status (married), 

hysterectomy-induced menopause, or history of cancer 

(p.0.05) (Table 1).

The basic information about the study sample and the 

corresponding scores for hot flashes and sweating were 

incorporated into the binary logistic regression model to 

screen for factors influencing the occurrence of depressive 

symptoms. Depressive symptoms (SDS scores $50 points) 

Figure 1 Process flow diagram.
Abbreviation: SDS, self-rating depression scale.
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were related to menopausal status, scores for hot flashes 

and sweating, education level (below university level), and 

diabetic status (being diabetic).

The Hosmer–Lemeshow test showed that the predicted 

prevalence of depressive symptoms matched the preva-

lence of depressive symptoms obtained in the actual survey 

(χ2=6.714, p=0.243). A risk scoring system was established 

based on the logistic regression model (Table 2). The scor-

ing system generated a total score of 0–54 points, and the 

optimal cut-off score to screen for depressive symptoms in 

the women participating in the present study was 31 points. 

Among the 1,004 women in the study sample, 204 (20.3%) 

scored at least 31 points. Based on the SDS screening results, 

135 of the 1,004 women (13.4%) suffered from depressive 

symptoms (SDS score $50 points). Among the 440 women 

in validation sample 1, 129 (29.3%) scored at least 31 points. 

SDS screening indicated that 50 of the 440 women (11.4%) 

Table 1 Comparison of the basic characteristics of the women from the three centers

Characteristics Study 
sample

Validation 
sample 1

Validation 
sample 2

p-value

Number 1,004 440 247 
Age (years) 50 (46–55) 51 (46–55) 50 (46–54) 0.263a

40–50 508 (50.6) 212 (48.2) 131 (53.0)
51–60 496 (49.4) 228 (51.8) 116 (47.0)
BMI (kg/m2) 23.15±2.78 23.69±2.70 22.70±2.77 0.000b

$0.000 762 (75.9) 308 (70.0) 201 (81.4)

,25.0 242 (24.1) 132 (30.0) 46 (18.6)

Age at menarche (years) 14.42±1.72 14.41±1.56 14.07±1.30 0.029a

Married 991 (98.7) 431 (98.0) 239 (96.8) 0.103c

Employed 740 (73.7) 286 (65.0) 187 (75.7) 0.001c

Educational attainment (below university level) 607 (60.5) 399 (90.7) 171 (69.2) 0.000c

Monthly income ($5,000 Yuan) 425 (42.3) 73 (16.6) 100 (40.5) 0.000c

Nulliparous 31 (3.1) 0 (0) 7 (2.8) 0.000c

Menopausal status
Premenopausal 188 (18.7) 68 (15.5) 42 (17.0) 0.392c

Perimenopausal 356 (35.5) 167 (38.0) 100 (40.5)
Postmenopausal 460 (45.8) 205 (46.6) 105 (42.5)
Surgical menopause 8 (0.8) 1 (0.2) 9 (3.6) 0.000c

Hysterectomy-induced menopause 36 (3.6) 25 (5.7) 13 (5.3) 0.153c

Chemotherapy-induced menopause 0 (0) 4 (0.9) 1 (0.4) 0.013c

Hypertensive 123 (12.3) 80 (18.2) 26 (10.5) 0.003c

Diabetic 22 (2.2) 25 (5.7) 9 (3.6) 0.003c

History of cancer 15 (1.5) 10 (2.3) 9 (3.6) 0.088c

Score for the frequency of hot flashes and sweating
0 517 (51.5) 231 (52.5) 94 (38.1) 0.000c

1 362 (36.1) 131 (29.8) 85 (34.4)
2 88 (8.8) 68 (15.5) 54 (21.9)
3 37 (3.7) 10 (2.3) 14 (5.7)
SDS score ($50 points) 135 (13.4) 50 (11.4) 33 (13.4) 0.538c

Notes: aKruskal-Wallis test for independent samples; bOne-way analysis of variance; cχ2 test.
Abbreviation: SDS, self-rating depression scale.

Table 2 Analysis of depressive symptom risk scores of the 1,004 
subjects using the odds ratio (OR, 95% CI) and β coefficient of 
the logistic regression model

Influence factors β coefficient OR (95% CI) Score 

Menopausal status
Premenopausal – 1 0
Perimenopausal 1.585 4.88 (1.70–14.06) 16
Postmenopausal 1.25 3.49 (1.21–10.10) 13

Score for hot flashes and sweating
0 – 1 0
1 0.883 2.42 (1.51–3.87) 9
2 1.682 5.37 (2.93–9.86) 17
3 1.822 6.19 (2.79–13.70) 18

Educational level (below university level)
No – 1 0
Yes 0.873 2.39 (1.51–3.80) 9

History of diabetes
No – 1 0
Yes 1.12 3.07 (1.19–7.91) 11

Abbreviation: OR, odds ratio.
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developed depressive symptoms (SDS score $50 points). 

Among the 247 women in validation sample 2, 84 (34.1%) 

scored at least 31 points. SDS screening indicated that 33 of 

the 247 women (13.4%) developed depressive symptoms 

(SDS score $50 points). The area under the ROC curve 

of the study sample was 0.750 (95% CI, 0.708–0.793). 

The risk score of validation sample 1 had an area under the 

curve (AUC) of 0.731 (95% CI, 0.667–0.794), while the 

risk score of validation sample 2 had an AUC of 0.744 

(95% CI, 0.669–0.820) (Figure 2). At the optimal cuff-off 

score of $31 points, the ROC curve of the study sample 

showed that the sensitivity and specificity were 0.667 and 

0.701, respectively, and the Youden index was 0.357. 

At the same cuff-off point, the sensitivity and specificity for 

validation sample 1 were 0.840 and 0.621, respectively, 

while the sensitivity and specificity for validation sample 2 

were 0.879 and 0.606, respectively. If the selected optimal 

cut-off score was $28 points, the sensitivity was changed 

to 0.860 and 0.879 for validation sample 1 and validation 

sample 2, respectively, while the specificity was changed 

to 0.612 and 0.573, respectively. Sensitivity and specificity 

both displayed stable changes. Calculation using R showed 

Figure 2 ROC curves for depressive symptom risk scores.
Notes: Risk scores for prediction of the occurrence of depressive symptoms. (A) Study sample; (B) validation sample 1; (C) validation sample 2.
Abbreviation: ROC, receiver operating characteristic.
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no significant difference in AUC between the study sample 

and validation sample 1 (p=0.6162) and no significant dif-

ference in AUC between the study sample and validation 

sample 2 (p=0.8958).

Discussion
In the present multicenter study, a model for predicting the 

risk of depressive symptoms in menopausal women was 

established based on hot flashes and sweating. In addition, 

the model was validated by analyzing the survey data from 

2 other centers. To our knowledge, our risk prediction model 

for depressive symptoms in menopausal women is the first 

to be established based on hot flash and sweating symptoms. 

Our model is more convenient for predicting the risk of 

depressive symptoms.

Many studies have reported that the major factors 

influencing the occurrence of depressive symptoms in 

menopausal women include menopause, hot flashes, sweat-

ing, and endocrine factors.15,16,29 Gibson et al reported that 

depressive symptoms are more likely to occur in women at 

early perimenopause than in women at late perimenopause.15 

Berent-Spillson et al reported that endocrine and metabolic 

factors play a significant role in enhancing the risk of depres-

sive symptoms in menopausal women.29 Joffe et al employed 

a gonadotropin-releasing hormone agonist-based experi-

mental model, compared the experimental groups with the 

control groups, and found that the depressive symptoms in 

menopausal women were affected by hot flashes, sweating, 

and night-time sleep interruption.16 However, these studies 

failed to employ a quantitative index to compare the risks of 

depressive symptoms at different menopausal stages; also, 

they did not analyze and predict the risk ratio for important 

factors such as hot flashes and sweating.

The present study found that menopausal status, fre-

quency of hot flashes and sweating, education level, and 

diabetes were the main factors influencing the occurrence 

of depressive symptoms in 40–60-year-old women. Among 

the previous factors, perimenopause and a frequency of hot 

flashes and sweating $10 times a day had the greatest impact 

on the occurrence of depressive symptoms in menopausal 

women. Further model establishment and a comparative 

study found that the risk ratio was different for each influenc-

ing factor. Regarding menopausal status, perimenopause had 

a greater influence than postmenopause (risk scores, 16:13). 

Increased severity of hot flashes and sweating enhanced the 

risk of developing depressive symptoms. The risk scores 

were as follows: hot flashes and sweating $10 times/day, 18; 

hot flashes and sweating 3–9 times/day, 17; hot flashes and 

sweating ,3 times/day, 9; no hot flashes and sweating, 

0; below university education level, 9; university education 

and above, 0; with diabetes, 11; and without diabetes, 0.

The quantitative index in the established scoring system 

can be used to easily and quickly assess the risk of depres-

sive symptoms. The optimal cut-off score in our model was 

31 points. A score $31 points indicates a high risk of devel-

oping depressive symptoms. Our model allows prediction 

of the risk of depressive symptoms without laboratory tests, 

which is conducive to its use in large-scale screening efforts. 

Moreover, patients should be able to comprehend and use the 

scoring model. Using this method, a patient can obtain the 

corresponding score by performing a simple classification of 

her own frequency of hot flashes and sweating.

The risk score of the study sample had an AUC of 

0.750 and sensitivity of 0.667. Both values were within the 

acceptable range. In addition, the model was validated using 

samples collected from 2 other centers (AUC values of 0.731 

and 0.744 and sensitivities of 0.840 and 0.879). Calculation 

using R revealed no difference in AUC values between the 

validation samples and the study sample, indicating the 

model’s accuracy.

The present study found that the prevalence of depressive 

symptoms in women aged 40–60 years was 13.4% (the study 

sample), 11.4% (validation sample 1), and 13.4% (valida-

tion sample 2). The overall prevalence was 12.9% (total 

of 1,691 women), which was lower than the prevalence 

(23.8%) reported by foreign SWAN researchers while not 

significantly different from the prevalence (11.4%) reported 

by Chinese scholars.30–32 The results of the present study also 

showed that the prevalences of hot flashes and sweating in 

women aged 40–60 years (score for hot flashes and sweat-

ing $1 point, ie, the women experienced hot flashes and 

sweating at least 1–3 times a day) were 48.5% (the study 

sample), 47.5% (validation sample 1), and 61.9% (valida-

tion sample 2). The overall prevalence was 50.2% (total of 

1,691 women), which was lower than the prevalence reported 

by Nie et al (80.7%) and consistent with the results of our 

previous study.33

Hot flashes and sweating are factors that influence 

depressive symptoms in menopausal women. Studies also 

show that depressive symptoms impact and even aggravate 

the severity of hot flashes and sweating.34,35 Therefore, there 

may be a mutual influence and reciprocal causal relation 

between menopausal symptoms due to postmenopausal hor-

monal changes on multiple organs. Hot flashes and sweating 

through some means affect the daily life and personal subjec-

tive feeling.36 Studies have shown that hot sweating on the 
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impact of depressive symptoms is even more significant when 

combined with social factors (such as education). The reason 

maybe is different levels of education of people with dif-

ferent knowledge awareness, different self-learning ability, 

affecting the personal emotional guidance. Diabetes mellitus 

is one of the most common chronic diseases in women after 

menopause. Patients experience a number of co-morbidities, 

including physical and psychological problems.37 Depression 

is co-morbid, modifiable psychological condition associ-

ated with diabetes. Peri-menopause women generally have 

irregular menstrual cycle. Increased abdominal fat caused by 

ovarian failure may lead to insulin sensitivity and glucose 

metabolic disorders in postmenopausal women.38 Changes in 

menopause and postmenopausal hormone levels can cause 

fluctuations in blood glucose levels.39 Changes in hormone 

levels may also lead to weight gain.

The principles and underlying mechanisms are rather 

complex and require further exploration. Reports in the 

literature indicate that nationality, education level, meno-

pausal status, exercise, sleep apnoea, and cessation of 

hormone replacement therapy (HRT) are also risk factors 

for a high incidence of depressive symptoms in menopausal 

women.1,40–42 Menopausal status and education level cor-

respond to the influencing factors identified in the present 

study. Due to the complex diversity of the influencing factors, 

the present study did not examine different ethnic groups, 

sleep status, or HRT use. Therefore, incorporating additional 

influential factors and including many laboratory tests will 

be the focus of our next study. In addition, previous reports 

suggested that the development of depressive symptoms in 

menopausal women would increase the risk of chronic and 

cardiovascular diseases. Therefore, further expansion of the 

study scope will also be the focus of further studies.43,44 On the 

other hand, we have to do more and more in the treatment 

of menopausal symptoms, including depression symptoms. 

Some researchers think dietary supplements can also improve 

the quality of life of menopausal women and reduce symp-

toms associated with menopause, including depressive 

symptoms.45–48 Maybe this is a nice way outside of HRT.

Conclusion
A scoring system for predicting the risk of depressive 

symptoms in menopausal women based on hot flash and 

sweating symptoms was established in this multicenter study. 

The risk scoring system was validated using small samples 

from 2 other centers. Due to China’s large population, 

further studies should expand the sample size and perform 

validation analysis using samples from additional research 

centers. The risk scoring system established in the present 

study is simple and convenient to use. The score provides 

a simple screening tool capable of replacing the existing 

complex assessment scales and is suitable for use in initial 

and large-scale screenings.
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