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Background: The relationship between anxiety, depression, and metabolic 
parameters and the incidence of breast nodules is unclear. This study aims to 
investigate the association between female breast nodules and anxiety, depression 
and metabolic factors.

Methods: This cross-sectional study recruited 857 individuals with biological 
indicators and breast ultrasound data from the Daping hospital from April 2021 to 
February 2022. Serum samples were used to measure fasting blood glucose, uric 
acid, triglycerides, total cholesterol, urea nitrogen, alanine transaminase, aspartate 
transaminase, albumin, high-density lipoprotein, low-density lipoprotein. Self-
rating anxiety scale (SAS) and self-rating depression scale (SDS) were used to 
assess the level of anxiety and depression.

Result: The positive rate of breast nodules in women aged 40 to 49 years old was 
significantly higher than that of other age women. The proportion of participants 
aged 40–49 years old in the group with breast nodules was significantly higher 
than that in the group without breast nodules (34.6% vs. 16.9%, p<0.001). Breast 
nodules in postmenopausal women were significantly lower than those in 
premenopausal women (26.4% vs. 73.6%, p = 0.026). The SAS scores of women 
with breast nodules were higher than those of the no-nodules group (40.99 ± 8.45 
vs. 38.94 ± 6.89, p<0.001), same as the SDS scores (41.97 ± 10.33 vs. 38.91 ± 7.60, 
p < 0.001). The number of women suffering from anxiety in the group of 
breast nodules was significantly higher than that in control (13.8% vs. 4.5%, p < 
0.001), and the number of depression in the group of breast nodules was also 
significantly higher than that of in control (14.4% vs. 4.5%, p < 0.001). Women with 
breast nodules showed a slightly lower uric acid level than those without breast 
nodules (290.11 ± 65.32 vs. 301.43 ± 65.93 umol/L, p = 0.016). Multivariable logistic 
regression analysis showed that age, menopausal status, anxiety and depression 
status were significantly associated with the presence of breast nodules, but there 
was no significant difference in uric acid.

Conclusion: Our findings offer insight into the occurrence of depression 
and anxiety in the breast nodules of Chinese women. Anxiety and depression 
status, age and menopausal status may be the independent risk factors for the 
occurrence of breast nodules.
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Introduction

Breast nodules are a three-dimensional breast lesions detected by 
breast ultrasound, including breast cysts, solid or mixed mass, 
intraductal mass and breast space-occupying lesions. In recent years, 
with the development of ultrasound technology, the detection rate of 
breast nodules has gradually increased. According to data from the 
Netherlands and the United  States, around 3% of women’s 
consultations with their general practitioners (GPs) are about breast 
changes (1, 2). Breast nodules have seriously affected the health and 
quality of life of women. Breast cancer is currently the malignant 
tumor with the highest incidence rate and mortality among women in 
the world (3), and 62.1% of breast cancer related deaths occur in low 
and middle-income countries (4). Breast nodules may increase the 
risk of breast cancer to some extent. It is an effective measure to 
diagnose and prevent breast cancer by strengthening the early health 
management of breast nodules, especially those with rapid growth in 
volume or a high possibility of malignancy in timely surgery or biopsy 
(5). Therefore, the risk factors of breast nodules is essential for the 
prevention and treatment of breast cancer.

Depression and anxiety are two major types of mental disorders 
that have become prominent public health problems globally (6). 
Women were more likely to suffer from both depressive and anxiety 
disorders than men, especially during periods of hormonal fluctuation 
(7). It has been estimated that the prevalence of depression and anxiety 
was 26.0% and 12.6% among Chinese women aged 40 to 60 years, 
respectively (8). Previous studies have found that depression and 
anxiety were associated with a variety of diseases, including breast 
cancer (9). Meanwhile, metabolic disorders including obesity, 
diabetes, insulin resistance, and cholesterol metabolism also played an 
important role in the occurrence and development of breast cancer 
(10, 11). Traditional Chinese medicine has long recognized that the 
incidence of breast diseases may be  closely related to emotional 
factors. However, in the early stage of breast changes, there is little 
research on whether women’s emotional characteristics and metabolic 
parameters are related to the incidence of breast nodules. This study 
is to explore the relationship between women’s breast nodules with 
anxiety, depression and metabolic risk factors.

Methods

Study design and sample

This research met the ethical requirements and was approved by 
the ethics committee of Army Medical Center of PLA, in Chongqing 

400,042, China (KY2020180). We collected data in Daping Hospital 
from April 2021 to February 2022, in Chongqing, China. The 
inclusion criteria included the following: (1) Women aged 18 years 
and older; (2) agreed to participate in this study; (3) underwent a 
general medical examination, which included anthropometric data, 
breast ultrasound and laboratory test. The exclusion criteria included 
the following: (1) did not agree to participate in this study or did not 
understand the questions in the questionnaires; (2) severe psychosis 
and severe cognitive impairment; (3) previous diagnosis of chronic 
diseases such as respiratory, cardiovascular, digestive, endocrine, 
nervous system or other immune diseases; (4) history of cancer 
(breast or other kinds of tumor). The research instruments involved 
demographics, anthropometric data, laboratory tests and anxiety and 
depression assessment. In total, 955 women were recruited. Ninety 
eight women failed screening: 36 subjects did not meet inclusion 
criteria, 51 subjects had a history of cancer, 11 subjects had invalid 
questionnaires. We eventually screened a total of 857 women in this 
study. And all participants agreed to the study and signed an 
informed consent form.

Measurement

The following information was collected from a basic 
questionnaire for each participant: demographics, including age, 
marital status, menstrual history, previous medical records of chronic 
diseases and cancer.

All participants underwent a detailed anthropometric evaluation 
including height (m), and weight (kg). All of these were measured 
twice during the examination, and the averages of these data were 
used for further analysis. Body mass index (BMI) was calculated as 
weight/height2. Venous blood samples were drawn after a fasting 
period of 12 h. Fasting blood glucose (FBG), uric acid (UA), 
triglycerides (TG), total cholesterol (TC), urea nitrogen (UN), alanine 
transaminase (ALT), aspartate transaminase (AST), albumin (ALB), 
high-density lipoprotein (HDL), low-density lipoprotein (LDL) levels 
were measured using an Olympus AU4500 automatic chemistry 
analyzer (Olympus Corporation, Tokyo, Japan).

After the basic questionnaires were collected, the subjects 
underwent breast ultrasound examinations. Experienced ultrasound 
doctors used 5–36 MHz linear probes (Philips) to perform breast 
ultrasound examinations and subsequent evaluation on all 
participants. Breast cysts, solid or mixed masses, intraductal masses 
and breast space-occupying lesions detected by breast ultrasound were 
all identified as breast nodules. The location, number, size, echo, 
composition, edge, shape, calcification, blood flow, catheter dilation 
of the nodules were recorded and graded according to the BI-RADS 
standard (12).

The current depression status of participants was assessed using a 
Chinese version of the Self-rating depression scale (SDS), which was 
previously validated. SDS is a self-report instrument to detect 
symptoms related to depression and to measure the severity of 
depression in the general medical outpatient population. A standard 

Abbreviations: SAS, Self-rating anxiety scale; SDS, Self-rating depression scale; 

GPs, General practitioners; BMI, Body mass index; FBG, Fasting blood glucose; 

UA, Uric acid; TG, Triglycerides; TC, Total cholesterol; HDL, High-density lipoprotein; 

LDL, Low-density lipoprotein; UN, Urea nitrogen; ALT, Alanine transaminase; AST, 

Aspartate transaminase; ALB, Albumin; ORs, Odds ratios; CIs, Confidence intervals.

https://doi.org/10.3389/fpsyt.2023.944354
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Long et al. 10.3389/fpsyt.2023.944354

Frontiers in Psychiatry 03 frontiersin.org

score of 53 (equal to the original raw score of 41) was used as the 
cut-score for Chinese clinical significance. The SDS scores were 
classified by the following cutoff points: 53–62 was mild depression, 
63–72 was moderate depression, and greater than 73 was severe 
depression (13). The current anxiety status of participants was assessed 
using a Chinese version of the self-rating anxiety scale (SAS), which 
was previously validated. SAS is a self-rating scale designed to detect 
symptoms related to anxiety in the general medical outpatient 
population. A standard score of 50 (equal to the original raw score of 
40) was used as the cut score for clinical significance. The SAS scores 
were classified by the following cutoff points: 50–59 was mild anxiety, 
60–69 was moderate anxiety, and greater than 70 was severe anxiety 
(14). An experienced psychiatrist diagnosed the depression or anxiety 
status of participants.

Statistical analysis

Data were analyzed with the SPSS Version 23.0 (IBM SPSS 
Statistics 23). We compared the demographic and clinical variables 
between people with or without breast nodules by using Mann–
Whitney U-test for continuous variables, and chi-square test for 
categorical variables. We adopt Spearman to explore the correlation 
between the degree of anxiety or depression and breast nodules. 
Multivariable logistic regression analysis was used to explore potential 
risk factors associated with breast nodules. The model for multivariable 
logistic regression analysis included the following covariates: age, UA, 
menopausal status, anxiety and depression. The assignment of anxiety 
and depression was defined as (0 = NO, 1 = YES) in the final model to 
avoid violating the principle of excluding linearly codependent 
variables. Odds ratios (ORs) and corresponding 95% confidence 
intervals (CIs) were estimated based on the multivariable model. All 
tests were 2-sided, and a p-value < 0.05 was considered 
statistically significant.

Results

Study cohort characteristics

Characteristics of the study subjects are summarized in Table 1. 
Of the 955 consecutive women, 11 invalid questionnaires were 
excluded, 51 subjects with tumors, 31 subjects did not undergo 
breast ultrasound, and 5 with no age information. We eventually 
recruited a total of 857 women for this study. Among them, 390 
(45.5%) women were detected with breast nodules, and 467 (55.5%) 
with no breast nodules. There were no significant differences in 
mean age, height, weight, and BMI between the breast nodules and 
the control group. But the difference in age distribution was 
statistically significant (p < 0.001). The composition of breast 
nodules at the age between 40 and 49 was 34.6%, significantly 
higher than that of other age women. The proportion of participants 
aged 40–49 years old in the group with breast nodules was 
significantly higher than that in the group without breast nodules 
(34.6% vs. 16.9%, p<0.001). Breast nodules in postmenopausal 
women were significantly lower than those in premenopausal 
women (26.4% vs. 73.6%, p = 0.026).

Metabolic characteristics in women with 
breast nodules

In Table 1. Women with breast nodules showed a slightly lower 
UA level compared with women without breast nodules (290.11 ± 65.32 
vs. 301.43 ± 65.93 umol/L, p = 0.030). Except for serum uric acid, there 
was no significant difference in other metabolic parameters such as 
fasting blood glucose, triglycerides, total cholesterol, urea nitrogen, 
alanine transaminase, aspartate transaminase, albumin, high-density 
lipoprotein, low-density lipoprotein levels.

Correlation analysis of breast nodules, 
anxiety and depression

As showed in Figure 1, the SAS scores of women with breast 
nodules were higher than those of the no-nodules group (40.99 ± 8.45 
vs. 38.94 ± 6.89, p < 0.001), same as the SDS scores (41.97 ± 10.33 vs. 
38.91 ± 7.60, p < 0.001). According to the SAS scores, the number of 
women suffering from anxiety in the group of breast nodules was 
significantly higher than that in control (13.8% vs. 4.5%, p < 0.001), 
and the number of depression in the group of breast nodules was also 
significantly higher than that in control (14.4% vs. 4.5%, p < 0.001). 
Furthermore, the results of the Spearman correlation showed that the 
degree of anxiety and depression were positively correlated with breast 
nodules (r = 0.162, p < 0.001; r = 0.169, p < 0.001; Table 2).

Factors associated with breast nodules

To explore the influence factors of breast nodules, age, anxiety, 
depression, menopausal status, and serum uric acid variables were 
included in the regression analysis. In this model, the OR of age was 
1.03 (95% CI 1.01–1.05, p = 0.002) and menopausal status was 0.40 
(95% CI 0.25–0.65, p < 0.001), and UA was 1.00 (95% CI 0.99–1.00, 
p = 0.038) and in women with breast nodules. There was a significant 
association between anxiety and depression among women with 
breast nodules (OR = 2.78, 95% CI 1.14–6.77, p = 0.024; OR = 3.98, 95% 
CI 1.50–10.60, p = 0.006; Table 3).

Discussion

The goal of this study was to explore the relationship between 
women’s breast nodules with anxiety, depression and metabolic 
parameters. The results revealed that women with anxiety and 
depression were at higher risk of breast nodules. Anxiety and 
depression were positively correlated with breast nodules. In addition, 
there was a significant difference in breast nodules between 
postmenopausal and premenopausal. The menopausal status was 
negatively related to breast nodules. This effect may be stronger under 
the influence of estrogen (15). Meanwhile, women with breast nodules 
showed a slightly lower UA level than those without breast nodules, 
but there was no significant difference in UA in logistic 
regression analysis.

Breast nodules are a common problem in developing countries 
(16). Most breast nodules in women are benign (17). In our study, 
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all BI-RADS classification with ultrasonography in breast nodules 
were equal to or less than 4a, and pathological biopsy results were 
lacking. Benign breast disease (BBD) is among the best-documented 
risk factors for breast cancer (18). Anxiety and depression are highly 
prevalent in the female population. The incidence of such 
psychological problems is known to be higher among women with 
malignant breast disease. However, there are few data about breast 
nodules or BBD. Our study showed statistically significant 
differences in anxiety or depression scores and levels between 
healthy individuals and those with ultrasound-diagnosed breast 
nodules, which was consistent with some previous studies in other 
countries (19, 20). However, there is some controversy. Fairbanks 
found no differences between women with BBD and healthy women 
in terms of the incidence of sexual dysfunction, anxiety and 
depression (21). One limitation of their study was the small patient 
sample size, which comprised 129 women. Further, we found breast 
nodules were positively associated with the degree of anxiety and 

depression. Women often experience a variety of chronic emotional 
stressors, including depression, anxiety, and fear, which come from 
marriage, family, occupation, child-rearing (22). Yet, the direct 
signaling network between stress pathways and the formation of 
breast nodules remains almost completely unknown. Indeed, 
chronic stress is associated with aberrantly persistent activation of 
the hypothalamic–pituitary–adrenal axis, leading to enhanced 
production of cortisol and the simultaneous elevation of 
catecholamines (23). Meanwhile, catecholamines may promote 
breast or ovarian tissue hyperplasia and canceration in vivo (24). 
Immune activity has long been established as being suppressed by 
anxiety and depression is considered to be responsible for promoting 
cancer (25, 26). Chronic stress-induced epinephrine promoted 
breast cancer stem-like properties via LDHA-dependent lactate 
dehydrogenase metabolic rewiring (27). We suspect that there may 
have similar mechanisms between the occurrence and development 
of breast nodules and emotional stressors. Anxiety and depression 

TABLE 1 Demographic characteristics of participants (Means ± SD).

Variable Breast nodules Breast nodules χ2 P

Present Absent

n = 390 (45.5%) n = 467 (54.5%)

Age (years) 42.99 ± 10.95 42.88 ± 12.79 0.895a

  <30 52 (13.3%) 83 (17.8%) 3.156 0.076

  30~39 96 (24.6%) 135 (28.9%) 1.989 0.158

  40~49 135 (34.6%) 79 (16.9%) 35.533 0.000

  50~59 88 (22.6%) 130 (27.8%) 3.116 0.078

  ≥60 19 (4.9%) 40 (8.6%) 4.523 0.033

37.306 0.000b

Menopausal status

Postmenopausal 103 (26.4%) 156 (33.4%)

Premenopausal 287 (73.6%) 311 (66.6%) 4.930 0.026b

High (cm) 158.09 ± 5.14 157.40 ± 5.47 0.061a

Weight (kg) 55.83. ± 7.45 55.55 ± 7.48 0.583a

BMI (kg/m2) 22.36 ± 2.93 22.44 ± 2.93 0.701a

TC (mmol/L) 4.70 ± 0.88 4.65 ± 0.91 0.433a

TG (mmol/L) 1.23 ± 0.82 1.35 ± 1.15 0.084a

LDL (mmol/L) 2.97 ± 0.67 2.94 ± 0.69 0.493a

HDL (mmol/L) 1.43 ± 0.29 1.41 ± 0.29 　 0.337a

Scr (umol/L) 55.84 ± 8.50 56.22 ± 10.0 0.575a

UN (mmol/L) 4.87 ± 2.95 4.79 ± 1.45 0.574a

ALT (mmol/L) 19.66 ± 18.58 18.57 ± 18.60 0.413a

AST (mmol/L) 22.57 ± 7.78 22.81 ± 13.07 0.767a

TBIL (mmol/L) 13.62 ± 5.20 13.85 ± 4.97 0.549a

ALB (g/L) 45.60 ± 3.80 45.44 ± 2.23 0.470a

UA (umol/L) 290.11 ± 65.32 301.43 ± 65.93 0.016a

FG (mmol/L) 4.77 ± 0.88 4.88 ± 1.24 0.168a

BMI, Body Mass Index; TC, Total Cholesterol; TG, Triglyceride; LDL, Low Density Lipoprotein; HDL, High Density Lipoprotein; Scr, Serum creatinine; UN, Urea Nitrogen; ALT, 
Alanine Amino transferase; AST, Aspartate Amino transferase; TBIL, Total Bilirubin; ALB, Albumin; UA, Uric Acid; FG, Fasting Blood Glucose.  
aMann–Whitney U-test.  
bChi-square test.
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may be the risk factors for breast nodules. That remains to be further 
studied. Anxiety and depression are significant public health 
problems, and the lifetime prevalence of anxiety disorders for 
women is up to 40% (28). Anxiety and depression disorders are on 
the rise in all generations, both men and women, and come with 
substantial costs to individuals, families, and society (29). Further, 
it must be  noted that we  measured the psychological symptoms 
before the ultrasonic examination, most of the women showed no 
history of breast disease, especially breast nodules. Because the 
status of patients’ anxiety and depressive symptoms was not constant 
(30–33), further research is needed to evaluate the level of these 

symptoms over different periods following diagnosis. Furthermore, 
it must be noted that our cross-sectional study had limitations in 
determining a causal relationship between anxiety and depression 
and breast nodules.

We found that premenopausal women had a stronger 
correlation with breast nodules compared to postmenopausal 
women. From the perspective of age, the incidence of breast 
nodules was higher in women between 40 and 49 years old, when 
most were premenopausal, which was consistent with the results 
of several other studies (34–37). We suspect that the difference 
between breast nodules in age and menopause comes from the 
level of estrogen. The hormonal profile of BBD has generally been 
investigated in case–control or cross-sectional studies, frequently 
of modest sample size. A few studies have suggested that 
estrogens may be increased in BBD (38). Samoli studied 578 BBD 
patients and 178 healthy women in Athens, indicating that higher 
levels of steroid hormones, particularly estrogens, favored the 
development of BBD and particularly proliferative BBD (39). 
This may explain the lower incidence of breast nodules in 
postmenopausal women. After menopause, women’s breast 
epithelial tissue has become atrophic with changed respond to 
hormonal messengers (40). Serum uric acid levels are increased 
with aging and after menopause in females (41). Based on our 
study, women suffering from breast nodules had lower uric acid 
than controls. It has been reported that estrogenic effect could 
regulate the metabolism of uric acid (42). A previous study 
showed that people suffering from fibrocystic breast disease had 
a significantly lower uric acid than controls except periods of 
menopause and early postmenopause (15). In renal, estrogen 
induces fractional excretion of uric acid and higher levels of 
estradiol lead lower post-secretory tubular reabsorption of urate 
(43). However, it is still unclear whether the level of uric acid 
directly affects the occurrence of breast nodules. Thus, the impact 
of uric acid on breast nodules needs further study.

Conclusion

In summary, our findings offered insight into the occurrence of 
depression and anxiety in breast nodules of Chinese women and 

FIGURE 1

Anxiety and depression status in breast nodules patients and 
controls. (A) SAS scores of breast nodules patients and controls. 
(B) Composition of subjects with different SAS scores in breast 
nodules patients and controls. (C) SDS scores of breast nodules 
patients and controls. (D) Composition of subjects with different SDS 
scores in breast nodules patients and controls. (A,C) Wilcoxon-Mann 
Whitney U-test. (B,D) Chi-square test. SAS, Self-rating anxiety scale; 
SDS, Self-rating depression scale.

TABLE 2 Spearman Correlation (r values) among the breast nodules and the degree of anxiety and depression.

Variable
Breast nodules Control

Coefficient r P
N% = 390 (45.5%) N% = 467 (54.5%)

Anxiety degree

  No 336 (86.2%) 446 (95.5%)

  Mild 40 (10.3%) 11 (2.4%)

  Moderate 10 (2.6%) 7 (1.5%)

  Severe 4 (1.0%) 3 (0.6%) 0.162 0.000**

Depression degree

  No 334 (85.6%) 446 (95.5%)

  Mild 35 (9.0%) 9 (1.9%)

  Moderate 9 (2.3%) 4 (0.9%)

  Severe 12 (3.1%) 8 (1.7%) 0.169 0.000**

SAS, Self-rating anxiety scale; SDS, Self-rating depression scale.
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discussed the correlation between metabolic factors, especially uric 
acid and breast nodules. The results indicated that women with breast 
nodules showed a slightly lower UA level compared with women 
without breast nodules. Anxiety and depression status, age and 
menopausal status may be  the independent risk factors for the 
occurrence of breast nodules. Longitudinal studies to follow up 
patients who have breast nodules are necessary for better 
understanding the potential role of mental disorders in the 
development of breast disease.
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