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Background: Few studies have established a link between the dietary fiber intake (DFI) and post-stroke depression (PSD). Drawing on data collected in the National Health and Nutrition Examination Survey (NHANES) between 2005 and 2018, this investigation systematically examined the association between DFI and PSD in US women.

Methods: A cross-sectional study was conducted using data from female participants in the NHANES from 2005 to 2018. The inclusion criteria comprised complete data on DFI, stroke history, and depression status. Multivariate logistic regression models were utilized to evaluate the association between DFI and the risk of PSD among the female population. To assess model validity, the Hosmer-Lemeshow test was performed to examine calibration, and a receiver operating characteristic (ROC) curve was constructed to measure discriminative ability. A restricted cubic spline (RCS) was employed to examine the correlations. Furthermore, subgroup analyses and interactions were also conducted to evaluate the stability of the relationship between DFI and PSD among different subgroups.

Results: Among 13,143 screened female participants, 105 were diagnosed with PSD. The multivariate logistic regression model, after adjusting for all potential covariates, demonstrated that the odds ratio (OR) for the association between DFI and PSD was 0.92 [95% confidence interval (CI): 0.88–0.96; p < 0.001]. Model calibration was confirmed by the Hosmer-Lemeshow test (p = 0.549), and the area under the receiver operating characteristic curve (AUC) was 0.813 (95% CI: 0.775–0.852), indicating good model fit and strong discriminative ability. In the adjusted Model 3, when DFI was divided into quartiles, participants in the fourth quartile (Q4) exhibited a 70% lower risk of PSD compared to those in the first quartile (Q1) (OR: 0.30, 95% CI: 0.14–0.61; p = 0.001). The RCS analysis indicated an inverse association between DFI and the risk of PSD (p for non-linearity = 0.026). Subgroup analysis revealed that, except for subgroups stratified by age and body mass index (p < 0.05), there were no significant interactions between DFI and other specific subgroups (all interactions p > 0.05).

Conclusion: The findings suggest a non-linear negative association between DFI and PSD risk among US women.
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1 Introduction

Stroke, comprising ischemic and hemorrhagic types, is a prevalent acute cerebrovascular disorder. Globally, it ranks as the second leading cause of mortality, only surpassed by ischemic heart disease, and the third major contributor to disability (1). Approximately 66% of stroke patients suffer from limb dysfunction (2), significantly deteriorating both their quality of life and mental health. Consequently, they tend to develop secondary emotional disorders, such as depression and anxiety (3). Among the conditions following a stroke, depression is one of the most frequently observed. Approximately one-third of stroke survivors are diagnosed with post-stroke depression (PSD) (4). Moreover, the mortality risk for stroke patients with depression is 3.4 times higher than that of those without depression (5).

The manifestations of PSD are mainly low mood, sleep disorders, inattentiveness, significant changes in appetite or weight, low self-esteem, easy fatigue, and suicidal tendencies, usually lasting for more than 2 weeks (6). These symptoms can further impede the recovery of the patient’s neurological function, exacerbate disability, reduce their quality of life, worsen prognosis, and increase their mortality and recurrence rates. This imposes a heavy burden and harm on families and society. A meta-analysis has indicated that the incidence of PSD is notably higher in women than in men (7). Moreover, for stroke patients, female patients are more inclined to experience depressive symptoms than male patients, and the symptoms are more severe (8). Therefore, it is of utmost clinical significance to thoroughly investigate the pathogenesis associated with PSD and seek dietary factors associated with lower PSD risk, particularly among women.

Epidemiology has revealed a connection between dietary patterns, specific dietary factors, and depression (9). For instance, an increased intake of vegetables, fruit, soy products, and fish has been associated with a reduced risk of depression. Among these dietary components, dietary fiber, often referred to as the “seventh nutrient,” is a key factor. It is predominantly present in vegetables, fruit, nuts, grains, and whole-wheat foods and can be classified into soluble and insoluble types. The European Food Safety Authority and the US Food and Drug Administration define dietary fiber as all carbohydrates that are neither digested nor absorbed in the small intestine and possess a degree of polymerization of three or more monomeric units (10). Despite its indigestibility by the human body, incorporating dietary fiber into one’s diet offers numerous health benefits. It can facilitate regular defecation, help regulate blood sugar, lower blood lipid and cholesterol levels, contribute to weight management, and mitigate the risk of cardiovascular and cerebrovascular diseases (11). In addition, dietary fiber significantly affects the regulation of the richness, diversity, and stability of the gut microbiota (12). In fact, some studies have shown that there are significant differences in the gut microbiota between healthy individuals and female patients with depression (13, 14). The gut microbiota has the function of regulating the brain-gut axis, which is a communication channel between the brain and the gut (15). The occurrence and progression of PSD in women might be related to the dysregulation of the microbiota-gut-brain axis. Therefore, an increased dietary fiber intake (DFI) by women might be linked to a reduced risk of PSD.

Prior studies have delved into the connection between DFI and depression (16, 17). A clinical cross-sectional survey of the hypertensive population in China showed that DFI correlated negatively with the occurrence of post-hypertensive depression (16). Likewise, the National Health and Nutrition Examination Survey (NHANES) reported an association between DFI and depressive symptoms, indicating that a higher DFI was linked to a lower prevalence of such symptoms (17). A cross-sectional study of 12 to 18-year-old females in Iran indicated that the DFI of healthy females was significantly higher than that of depressive patients (18). Moreover, a study involving 1977 participants in Japan found that a higher intake of vegetables and fruit in the daily diet, meaning an adequate intake of dietary fiber, had a positive effect on preventing depression (9).

Despite an increasing amount of evidence indicating that DFI is closely associated with various health conditions, current research on the relationship between DFI and PSD, specifically in women, remains scarce. Consequently, we undertook a comprehensive cross-sectional survey using data from NHANES covering 2005 to 2018 to explore the association between DFI and PSD in women.



2 Materials and methods


2.1 Data sources

The NHANES is a comprehensive study carried out by the National Center for Health Statistics (NCHS), which operates under the Centers for Disease Control and Prevention in the United States. This database is used to assess the health and nutritional status of the US population. The NCHS Ethics Review Board has approved this study, and all participants have provided written informed consent (19). The survey has amassed a large volume of data through household interviews, physical examinations at the Mobile Examination Center, and laboratory tests overseen by highly trained medical professionals. More information about NHANES can be accessed at https://www.cdc.gov/nchs/nhanes/?CDC_AAref_Val.

The present study was a cross-sectional observational study that included women aged 20 and older (n = 20,499) from seven cycles of NHANES spanning from 2005 to 2018. We excluded participants with missing data from the Patient Health Questionnaire-9 (PHQ-9) and stroke-related questionnaires (n = 3,118), those lacking DFI data (n = 2,352), and individuals without covariate information (n = 1886). Finally, 13,143 participants were included in the analysis. The detailed participant selection process is shown in Figure 1.

[image: Flowchart depicting participant selection from NHANES 2005-2018. Starts with 70,190 participants. Exclusions: under 20 years old (30,441) and males (19,250), missing data on PHQ-9 (3,100) and stroke (18), missing DFI data (2,352), missing covariates (1,886). Final count is 13,143 participants.]

FIGURE 1
 Flowchart of the sample selection from NHANES 2005–2018.




2.2 DFI

In NHANES, data on DFI were obtained by assessing dietary intake through 24-h dietary recall. All participants underwent two 24-h dietary recall interviews. The first questionnaire was administered at the Mobile Examination Center during the initial examination, and the second questionnaire was collected via telephone 3 to 10 days later. For dietary fiber data with no missing values in both interviews, the mean was calculated and used as the DFI for each participant. Detailed information about the dietary fiber data is available online at https://wwwn.cdc.gov/Nchs/Data/Nhanes/Public/2005/DataFiles/DR1TOT_D.htm#DR1TFIBE.



2.3 PSD

Stroke diagnosis was defined as a “yes” response to the question, “Has a doctor or other health professional ever told you that you had a stroke?” (20). The PHQ-9 scale was used to evaluate depression symptoms (21). The PHQ-9 ranges from 0 to 27, with higher scores indicating more severe depressive symptoms. According to previous research, depression is defined as a PHQ-9 score of ≥ 10 (22). In this study, participants were diagnosed with PSD if they had a history of stroke and scored 10 or higher on PHQ-9 (23). Notably, in NHANES, the PHQ-9 assesses depressive symptoms over the past 2 weeks. Our PSD diagnosis integrates a historical stroke diagnosis (via the self-reported question “Has a doctor or other health professional ever told you that you had a stroke?” at any time before the survey) and recent depressive symptoms (assessed by PHQ-9). While NHANES does not specify the time interval between stroke diagnosis and depression assessment—an interval varying among participants—this method reflects the clinical reality that PSD can emerge at diverse time points after a stroke, capturing the co-occurrence of a stroke history and recent depressive symptoms.



2.4 Covariates

To assess the potential impact of confounding factors, we selected several key potential covariates based on previous studies, including age, race, marital status, education level, body mass index (BMI), poverty-income ratio (PIR), energy intake, hypertension, diabetes, and hyperlipidemia. These covariates might be confounders associated with DFI and PSD in women. The age of the participants selected for this study refers to their age at the time of screening. Race was divided into four categories: Mexican Americans, non-Hispanic White, non-Hispanic Black, and individuals of other races. Marital status was divided into three groups: divorced/separated/widowed, married/living with a partner, and never married. Education level was classified into three groups: less than high school, high school or General Educational Development, and above high school. We determined BMI by dividing the participant’s weight (in kg) by the square of their height (in m). We classified BMI into three groups: normal (<25.0), overweight (25.0–30.0), and obese (>30.0) (24). These classifications adhere to clinical guidelines recommended by the World Health Organization (WHO), which are widely used in epidemiological research to standardize health risk assessment. This aligns with the established association between higher BMI and increased risks of cardiovascular diseases and metabolic disorders, which are relevant potential confounders for PSD. Household income was classified based on the PIR into three categories: PIR < 1.3, 1.3 ≤ PIR ≤ 3.5, or PIR > 3.5 (25). Energy intake (kcal/day) was derived from 24-h dietary recall data. Its calculation method is the same as that of the above-mentioned DFI (g/day). Hypertension was determined based on self-reported doctor-diagnosed results or blood pressure measured during physical examinations. Participants who met at least one of the following criteria were considered to have hypertension: (1) An average systolic blood pressure ≥ 140 mmHg; (2) average diastolic blood pressure ≥ 90 mmHg; (3) self-reported diagnosis of hypertension. Similarly, participants who met at least one of the following criteria were considered to have diabetes: (1) fasting plasma glucose ≥ 7.0 mmol/L; (2) glycated hemoglobin (HbA1c) ≥ 6.5 mmol/L; (3) self-reported doctor-diagnosed diabetes. Hyperlipidemia was diagnosed when any one of the following four criteria was satisfied: (1) having a Triglyceride level ≥ 150 mg/dL; (2) presenting a total cholesterol level ≥ 200 mg/dL; (3) showing a low-density lipoprotein level ≥ 130 mg/dL; (4) exhibiting a high-density lipoprotein level < 50 mg/dL.



2.5 Statistical analysis

Statistical analysis was performed using IBM SPSS Statistics V26 software and the Free Statistics analysis platform. A p-value < 0.05 was considered statistically significant. Continuous data were expressed as the mean ± standard deviation or interquartile range and compared using a t-test or non-parametric tests as appropriate. Categorical variables were presented as percentages (%) and compared using the chi-square test. For dietary fiber intake (DFI), quartile cut-off points (DFI ≤ 10.65, 10.66 ≤ DFI ≤ 14.45, 14.46 ≤ DFI ≤ 19.70, DFI ≥ 19.71) were determined in a data-driven manner. We sorted DFI values of all female participants and divided them into four equal parts based on the 25th, 50th, and 75th percentiles. This approach ensures a balanced distribution of intake levels across subgroups, facilitating detailed trend analysis of PSD risk as DFI increases. Multivariate logistic regression models were employed to evaluate the relationship between DFI (including continuous variables and quartile groups) and PSD. To assess model validity, we performed the Hosmer-Lemeshow test to examine calibration (non-significant p > 0.05 indicating good agreement between predicted and observed outcomes) and constructed a ROC curve to measure discriminative ability, calculating the AUC and its 95% confidence interval (CI). The ROC curve was generated by plotting sensitivity against 1-specificity across all classification thresholds. Three models were constructed. Model 1 was for crude analysis. And Model 2 was adjusted for demographic characteristics (age, race, marital status, education). Furthermore, Model 3 included additional covariates such as BMI, PIR, energy intake, hypertension, diabetes and hyperlipidemia (26).

Restricted cubic spline (RCS) analysis was employed to determine whether there was a negative non-linear relationship between DFI and the risk of PSD in women. Additionally, to gain a deeper understanding of the relationship between DFI and PSD among women in different subgroups, we conducted subgroup analyses and interaction analyses based on age, marital status, education level, PIR, BMI, and hyperlipidemia.




3 Results


3.1 Baseline characteristics of NHANES female participants (2005–2018)

Table 1 shows the baseline characteristics of NHANES female participants. A total of 13,143 female participants were included in this study, among whom 105 participants had PSD. The average age of the PSD group was (57.7 ± 12.2) years, which was higher than that of the non-PSD group, (49.2 ± 17.6) years. The DFI was divided into quartiles, namely four groups (DFI ≤ 10.65, 10.66 ≤ DFI ≤ 14.45, 14.46 ≤ DFI ≤ 19.70, and DFI ≥ 19.71). The risk of PSD in Q2–Q4 was significantly lower than that in Q1. Compared with participants without PSD, those with PSD were generally older, had a lower level of education, were divorced/separated/widowed, had a lower PIR, a higher BMI, a history of hypertension, diabetes, and hyperlipidemia, and a lower DFI intake (all p < 0.05).


TABLE 1 Characteristics of the study population from NHANES 2005–2018.


	Variable
	Overall (n = 13,143)
	Non-PSD (n = 13,038)
	PSD (n = 105)
	
p


 

 	Age (years), Mean ± SD 	49.3 ± 17.6 	49.2 ± 17.6 	57.7 ± 12.2 	<0.001


 	Race (%) 	 	 	 	0.162


 	Mexican American 	1981 (15.1) 	1970 (15.1) 	11 (10.5) 	


 	Non-Hispanic White 	5,970 (45.4) 	5,920 (45.4) 	50 (47.6) 	


 	Non-Hispanic Black 	2,726 (20.7) 	2,697 (20.7) 	29 (27.6) 	


 	Other 	2,466 (18.8) 	2,451 (18.8) 	15 (14.3) 	


 	Education level (%) 	 	 	 	0.013


 	Less than high school 	2,740 (20.8) 	2,710 (20.8) 	30 (28.6) 	


 	High school or GED 	2,907 (22.1) 	2,877 (22.1) 	30 (28.6) 	


 	Above high school 	7,496 (57.0) 	7,451 (57.1) 	45 (42.9) 	


 	Marital status (%) 	 	 	 	0.009


 	Widowed/divorced/separated 	3,625 (27.6) 	3,582 (27.5) 	43 (41) 	


 	Married/living with partner 	7,332 (55.8) 	7,284 (55.9) 	48 (45.7) 	


 	Never married 	2,186 (16.6) 	2,172 (16.7) 	14 (13.3) 	


 	PIR (%) 	 	 	 	<0.001


 	<1.3 	4,145 (31.5) 	4,086 (31.3) 	59 (56.2) 	


 	1.3–3.5 	5,006 (38.1) 	4,970 (38.1) 	36 (34.3) 	


 	>3.5 	3,992 (30.4) 	3,982 (30.5) 	10 (9.5) 	


 	BMI, kg/m2 (%) 	 	 	 	0.018


 	<25 	3,836 (29.2) 	3,816 (29.3) 	20 (19) 	


 	25–30 	3,727 (28.4) 	3,700 (28.4) 	27 (25.7) 	


 	>30 	5,580 (42.5) 	5,522 (42.4) 	58 (55.2) 	


 	Energy (kcal), Mean ± SD 	1755.7 ± 624.7 	1756.2 ± 623.4 	1685.2 ± 771.1 	0.246


 	Hypertension (%) 	 	 	 	<0.001


 	Yes 	5,489 (41.8) 	5,410 (41.5) 	79 (75.2) 	


 	No 	7,654 (58.2) 	7,628 (58.5) 	26 (24.8) 	


 	Diabetes (%) 	 	 	 	<0.001


 	Yes 	2043 (15.5) 	2010 (15.4) 	33 (31.4) 	


 	No 	11,100 (84.5) 	11,028 (84.6) 	72 (68.6) 	


 	Hyperlipidemia (%) 	 	 	 	0.04


 	Yes 	8,781 (66.8) 	8,701 (66.7) 	80 (76.2) 	


 	No 	4,362 (33.2) 	4,337 (33.3) 	25 (23.8) 	


 	Quartiles of DFI (gm) (%) 	 	 	 	<0.001


 	Q1 	3,945 (30.0) 	3,893 (29.9) 	52 (49.5) 	


 	Q2 	3,085 (23.5) 	3,064 (23.5) 	21 (20) 	


 	Q3 	3,045 (23.2) 	3,026 (23.2) 	19 (18.1) 	


 	Q4 	3,068 (23.3) 	3,055 (23.4) 	13 (12.4) 	


 	DFI (gm), Median (IQR) 	13.8 (9.8, 19.2) 	13.9 (9.8, 19.2) 	10.9 (7.0, 15.3) 	<0.001





Mean ± SD for continuous variables, except DFI (gm), which is presented as Median (IQR); percentages (%) for categorical variables.
 



3.2 The correlation between DFI and PSD among women

The results of the multivariable logistic regression analysis for DFI and risk of PSD among women are presented in Table 2. The odds ratio (OR) of Model 1 was determined to be 0.93 (95% CI: 0.90–0.97, p < 0.001). This outcome suggested a negative association between the DFI, considered as a continuous value, and PSD. Upon accounting for all covariates within Model 3, the OR was calculated to be 0.92 (95% CI: 0.88–0.96, p < 0.001). Model fit was validated by the Hosmer–Lemeshow test (χ2 = 6.887, df = 8, p = 0.549), indicating good consistency between the predicted and observed values. This indicated that each 1 g/day increment in DFI was associated with 8% lower odds of PSD. Subsequently, the DFI was categorized into quartiles to investigate the relationship between the DFI and PSD. After making adjustments for potential confounding factors, when compared to individuals with low DFI values in the Q1 group, the adjusted ORs for the association between the DFI and PSD in the Q2, Q3, and Q4 groups were 0.50 (95% CI, 0.29–0.84, p = 0.009), 0.45 (95% CI, 0.25–0.80, p = 0.006), and 0.30 (95% CI, 0.14–0.61, p < 0.001), respectively. Compared with Q1, participants in Q2, Q3, and Q4 exhibited 50, 55, and 70% lower odds of PSD, respectively (adjusted OR: 0.50, 0.45, 0.30; all p < 0.001). Moreover, the p-value for trend was significant (p < 0.001).


TABLE 2 Logistic regression analysis of the correlation between DFI and the risk of developing PSD.


	Exposure
	Model 1
	Model 2
	Model 3



	OR (95% CI) P
	OR (95% CI) P
	OR (95% CI) P

 

 	DFI 	0.93 (0.90–0.97) 	0.94 (0.91–0.97) 	0.92 (0.88–0.96)


 	p-value 	<0.001 	<0.001 	<0.001


 	Categories


 	Q1(DFI ≤ 10.65) 	1 (Ref) 	1 (Ref) 	1 (Ref)


 	Q2(DFI 10.66–14.45) 	0.51 (0.31–0.85) 	0.52 (0.31–0.86) 	0.5 (0.29–0.84)


 	0.01 	0.011 	0.009


 	Q3(DFI 14.46–19.70) 	0.47 (0.28–0.80) 	0.49 (0.29–0.83) 	0.45 (0.25–0.80)


 	0.005 	0.009 	0.006


 	Q4(DFI ≥ 19.71) 	0.32 (0.17–0.59) 	0.36 (0.19–0.67) 	0.3 (0.14–0.61)


 	<0.001 	0.001 	0.001


 	p for trend 	<0.001 	<0.001 	<0.001





OR, odds ratio; CI, confidence interval. Q1 serves as the reference group. Model 1 unadjusted. Model 2 adjusted for age, race, marital status and education level. Model 3 adjusted for all covariates including age, race, marital status, education level, BMI, PIR, energy intake, hypertension, diabetes and hyperlipidemia. The overall sample size is n = 13,143, and the exact sample sizes for each DFI quartile are shown in Table 1.
 



3.3 Non-linear associations and ROC curve

The relationship between DFI and the risk of PSD determined using RCS is shown in Figure 2. After adjusting for factors such as age, race, marital status, education level, BMI, PIR, energy intake, hypertension, diabetes, and hyperlipidemia, it was noted that a non-linear correlation exists, with DFI and the risk of PSD as the relevant variables (p for non-linearity = 0.026). The RCS analysis showed a trend of decreasing first and then leveling off. When DFI was less than around 20, as DFI increased, the OR of PSD decreased significantly. However, when DFI was greater than around 20, the rate of decrease in the OR lessened and tended to stabilize.

[image: Graph showing the relationship between DFI and OR with a 95% confidence interval. The X-axis represents DFI from 0 to 100, and the Y-axis represents OR (95% CI) from 0 to 10. A curve indicates a non-linear trend with a shaded confidence interval, and a p-value of 0.026 suggests significant non-linearity.]

FIGURE 2
 RCS plot of the association between DFI and the risk of PSD. A non-linear negative correlation was found between DFI and PSD. Solid and dashed lines represent the OR and its corresponding 95% confidence interval, respectively.


The ROC curves were employed to assess the predictive efficacy of DFI (a continuous variable) for PSD after adjusting all covariates, as depicted in Figure 3. The area under the ROC curve (AUC) is proportional to the predictive value of the index; a larger AUC indicates higher predictive accuracy, while a smaller one suggests lower predictive capability. By plotting the ROC curve, the DFI index demonstrated an AUC of 0.813 (95% CI: 0.775–0.852, p < 0.001), highlighting the significant predictive utility of DFI in relation to PSD. This finding indicates that when all covariates are adjusted for, DFI serves as a meaningful predictor for PSD, enhancing the comprehensiveness of PSD risk assessment.

[image: ROC curve for PSD showing the true positive rate (sensitivity) against the false positive rate (1-specificity). The curve demonstrates a performance with an AUC of 0.813, and a 95% confidence interval of 0.775 to 0.852.]

FIGURE 3
 ROC curve for evaluating the predictive power of DFI in PSD. After adjusting all covariates, sensitivity was plotted against 1-specificity. The area under the curve (AUC) was 0.813 (95% CI: 0.775–0.852, p < 0.001), reflecting strong discriminative ability for predicting PSD.




3.4 Subgroup analysis and interactions among women

To determine whether the relationship between DFI and the risk of PSD was consistent across subgroups, we conducted subgroup and interaction analyses, and presented the results in a forest plot, as shown in Figure 4. The subgroups were classified by age, education level, marital status, PIR, BMI, and hyperlipidemia. The results of the subgroup analysis indicated that there was a negative correlation between DFI and the risk of PSD in subgroups of female individuals who were aged under 60 years, had an educational level below or above high-school, were married or living with a partner, had a PIR ≤ 3.5, had a BMI ≥ 25 kg/m2, and had a history of hyperlipidemia (p < 0.05). The interaction analysis showed that there were interactions between DFI and age, as well as between DFI and BMI (interaction p = 0.006, p = 0.016), while there was no interaction with the other variables (p for interaction > 0.05).

[image: Forest plot showing odds ratios (OR) with 95% confidence intervals (CI) for various subgroups: age, education level, marital status, PIR, BMI, and hyperlipidemia. Significant values are highlighted: age under sixty, education level less than high school, married marital status, PIR less than three point five, BMI twenty-five to thirty and over thirty, and presence of hyperlipidemia. Interaction p-values are also listed for each subgroup.]

FIGURE 4
 Subgroup analysis between DFI and the risk of PSD. The adjusted covariates were age, race, marital status, education level, BMI, PIR, energy intake, hypertension, diabetes, and hyperlipidemia. The figure shows that education level, marital status, PIR, and hyperlipidemia do not affect the negative correlation between DFI and the risk of PSD.





4 Discussion

In this study, we uncovered a negative relationship between DFI and PSD among women. This association held up and remained steadfast after controlling for possible confounding factors. Significantly, female participants with the highest DFI quartile had a 70% decreased probability of experiencing PSD as opposed to those with the lowest DFI quartile.

As far as we know, this was the first use of the NHANES database to analyze the connection between DFI and PSD in women. This study aimed to bridge the research gap by comprehensively evaluating the impacts of DFI on the incidence of PSD. After accounting for all confounding variables, RCS analysis indicated the presence of a non-linear relationship between DFI and the risk of PSD (p for non-linearity = 0.026). As illustrated in Figure 2, the OR of PSD decreased as the DFI increased. Additionally, a saturation effect was noted, with the indication being that the probability of PSD development is relatively low when DFI is at elevated levels. During the subgroup assessment, the inverse relationship between DFI and PSD in women appeared to be stronger among individuals under 60 years old. These individuals had an educational level either below or above high school, were married or living with a partner, had a PIR of 3.5 or less, a BMI equal to or greater than 25 kg/m2, and a history of hyperlipidemia. Interaction analysis revealed that this negative correlation was not modified by educational level, marital status, PIR, or hyperlipidemia (p for interaction > 0.05). This indicates that the association between DFI and PSD may remain unaltered by these elements. Subgroup analysis showed significant interactions for DFI with age (p = 0.006) and BMI (p = 0.016). For age, in those aged < 60 years, DFI’s protective effect was stronger (OR = 0.87, 0.82–0.93, p < 0.001). Biologically, younger individuals have better gut function (e.g., more short-chain fatty acid-producing bacteria), maximizing DFI’s mental health benefits (27). Chronic inflammation in older adults may weaken DFI’s protective effects (28, 29). Sociodemographically, younger individuals more readily maintain optimal DFI, whereas older adults often exhibit suboptimal DFI due to physiological declines such as masticatory dysfunction (30). Concurrently, they face stressors including loneliness and social isolation, which may interact with DFI (31). For BMI, in ≥25 kg/m2 groups (25–30: OR = 0.89, p = 0.017; > 30: OR = 0.93, p = 0.007), DFI’s effect was more evident. Biologically, higher BMI often brings metabolic issues (e.g., insulin resistance) and inflammation, disrupting gut-brain axis regulation (32). Sociodemographically, higher BMI may link to lower socioeconomic status, causing lower DFI intake and more stressors, affecting PSD risk (33). Nevertheless, the outcomes of the subgroup analysis merely represent an initial probe. Thus, a greater number of relevant studies are required to conduct further validation.

Previous studies have demonstrated that the gut microbiota has a substantial impact on decreasing the risk of depression in women (34–36). The gut and brain communicate through neural, endocrine, and immune pathways (37), with the gut microbiota acting as a key regulator in this process. Dietary fiber intake is linked to gut microbiota balance, which has been associated with lower depression risk through potential inflammatory and neurotransmitter-regulating pathways. The potential mechanisms through which dietary fiber alleviates depression in women can be summarized as follows. First, dietary fiber promotes the production of short-chain fatty acids. By providing energy for the gut microbiota, dietary fiber encourages the growth of beneficial bacteria (38, 39). These beneficial bacteria produce short-chain fatty acids as their main metabolites. Short-chain fatty acids have anti-inflammatory and antioxidant effects, which can positively affect the gut, protect the integrity of the intestinal barrier (10), and enhance intestinal permeability, collectively contributing to a reduced risk of depression or alleviation of depressive symptoms. Second, dietary fiber helps suppress inflammation. Research has shown a negative correlation between DFI and inflammation, and reducing inflammation is known to alleviate depression in women (40). A strong link between inflammation and depression has been well-established (41–43), with inflammation being a key risk factor for major depressive disorder (44). Dysregulation of the gut microbiota can lead to chronic inflammation and compromise the intestinal barrier (45). However, increased DFI has been shown to lower inflammatory markers, optimize gut microbiota composition, and improve the intestinal microenvironment (46). Additionally, dietary fiber can modulate intestinal pH and permeability, further reducing inflammation and thereby improving depressive symptoms (47). Third, dietary fiber might influence depression by regulating neurotransmitters. Although this mechanism is not yet fully understood, neurotransmitters are critical chemical messengers in the brain, playing a vital role in mood regulation (48). Dysregulation of neurotransmitters, such as serotonin and dopamine, is closely associated with depression. For example, serotonin is essential to regulate mood and sleep (49), and lower levels of its precursor, tryptophan, have been linked to higher depression scores (50). An animal study has shown that a high-fiber diet can enhance intestinal motility and increase serotonin expression in mice, alleviating depressive symptoms (51). Similarly, dopamine, a key regulator of mood, endocrine function, and memory (52), is often dysregulated in depression (53). Studies have consistently found lower dopamine levels in depressed individuals compared with those in healthy controls (54, 55). An animal study further demonstrated that dietary fiber supplementation could reduce neuroinflammation and elevate dopamine levels in depressed mice, improving depressive-like behaviors (56).

Beyond these mechanisms, dietary fiber might also impact female depression through other pathways. For instance, a meta-analysis suggested that fluctuations in estrogen levels significantly increase the risk of depression in women (57). In a study of 3,054 American women higher DFI was associated with fewer depressive symptoms in premenopausal women, suggesting that dietary fiber might help to regulate estrogen levels and thereby improve mood (58).

Although NHANES data do not differentiate between dietary fiber subtypes (e.g., soluble vs. insoluble), our findings of a non-linear negative association (Figure 2) and a 70% reduced risk of PSD in the highest DFI quartile (≥19.71 g/day, OR = 0.30, Table 2) suggest that increased total fiber intake is associated with mental health benefits. Future studies incorporating detailed dietary data to stratify fiber subtypes could further clarify their differential roles in PSD prevention.

These mechanisms collectively explain the observed negative correlation between DFI and PSD in women. It is important to note that the beneficial effects of dietary fiber on PSD are likely caused by the interplay of multiple factors rather than a single mechanism. However, further research is needed to fully elucidate these complex interactions.

While conclusive evidence supporting the use of DFI in treating PSD in women is still lacking, the observed association suggests that higher DFI could be a potential marker for PSD risk stratification in clinical settings, pending confirmation by longitudinal studies. For women with PSD, a higher DFI might have a positive impact on their condition. Therefore, regular monitoring of DFI could aid in the early detection of depressive symptoms, providing a foundation for early intervention and improved patient outcomes. In addition to the benefits of DFI, it is essential to actively screen stroke survivors for physical and mental health issues and address them promptly. Integrating DFI into the assessment and management of PSD in women could further enhance treatment efficacy.

Our findings highlight a negative correlation between DFI and PSD in women, suggesting that higher DFI could be a modifiable factor associated with lower PSD prevalence. This research underscores the importance of promoting higher DFI as a potential strategy to lower the risk of PSD in women. It is crucial to recognize that excluding individuals with missing data during the data curation process might introduce selection bias. If the missing data were systematically related to both DFI and PSD–for instance, individuals with severe PSD might be less likely to complete the survey–the observed association between DFI and PSD could be compromised. For example, if participants with higher DFI and better mental state (owing to milder PSD symptoms) were over-represented in the dataset, our results might overestimate the protective role of DFI. On the contrary, if individuals with low DFI and severe PSD were under-represented because of missing data, the actual association might be underestimated. Moreover, although our multivariate model adjusted for several variables, residual confounding from unmeasured factors remains a concern. For instance, medication use, such as antidepressants or other psychotropic drugs, which are not recorded in NHANES, could influence both DFI and PSD risk. NHANES only records whether a stroke occurred but lacks detailed measures of stroke severity, which might affect both dietary patterns (potentially lowering DFI in more severe cases) and PSD risk. While NHANES does contain data on dietary supplement use, we did not systematically incorporate it into our analysis, and such use could impact DFI and depression risk. These unmeasured confounders highlight the need for future studies to more comprehensively assess these factors to better clarify the association between DFI and PSD. Firstly, due to the cross-sectional design of NHANES, it was infeasible for us to determine a cause-and-effect link between DFI and PSD. Future research should include longitudinal studies to clarify this relationship. Secondly, PSD was assessed through self-reports in NHANES, which might have introduced biases because of individual differences. The use of PHQ-9 for depression assessment also differs from clinical diagnostic methods. Additionally, self-reported dietary data might be subject to recall bias, potentially affecting the accuracy of DFI estimates. Another limitation is the lack of stroke subtype classification in NHANES. The dataset records self-reported stroke history without distinguishing between ischemic and hemorrhagic types, which may have distinct pathological mechanisms affecting PSD. This precludes subtype-specific analyses and potentially masks heterogeneous associations between dietary fiber and depression risk across different stroke etiologies. Future studies with validated clinical or imaging-based subtype data are needed to clarify these differences. Finally, the study was restricted to US women. As a result, whether the results can be generalized to other populations is yet to be validated.



5 Conclusion

We discovered a non-linear negative association between DFI and the prevalence of PSD in US women. These results provide new insights into the role of a high-fiber diet in PSD risk assessment. To further validate our results, more randomized controlled trials or cohort studies are required.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by National Center for Health Statistics (NCHS) Research Ethics Review Board. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required from the participants or the participants’ legal guardians/next of kin because the data for this study was sourced from the publicly-available National Health and Nutrition Examination Survey (NHANES) database. All data was anonymized when obtained, and there was no direct recruitment of study participants. Therefore, written informed consent was not required.



Author contributions

XJ: Conceptualization, Data curation, Formal analysis, Methodology, Writing – original draft, Writing – review & editing. SJ: Conceptualization, Formal analysis, Methodology, Validation, Writing – review & editing. ZZ: Data curation, Formal analysis, Methodology, Validation, Writing – original draft. YY: Data curation, Formal analysis, Methodology, Writing – original draft. XT: Conceptualization, Funding acquisition, Project administration, Supervision, Writing – original draft. RH: Conceptualization, Funding acquisition, Project administration, Supervision, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This research was supported by the Sanming Project of Medicine in Shenzhen (grant number SZZYSM202206014). The funding body played no role in the study design, data collection, analysis, interpretation of data, or writing of the manuscript.



Acknowledgments

All authors gratefully acknowledge the National Health and Nutrition Examination Survey (NHANES) for providing open-access data, which facilitated this research.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Abbreviations


BMI, body mass index; CI, confidence interval; DFI, dietary fiber intake; NCHS, National Center for Health Statistics; NHANES, National Health and Nutrition Examination Survey; OR, odds ratio; PHQ-9, Public Health Questionnaire-9; PIR, poverty-income ratio; PSD, post-stroke depression; RCS, restricted cubic spline.




References
	 1. GBD 2019 Stroke Collaborators. Global, regional, and national burden of stroke and its risk factors, 1990-2019: a systematic analysis for the global burden of disease study 2019. Lancet Neurol. (2021) 20:795–820. doi: 10.1016/s1474-4422(21)00252-0 
	 2. De Luca, R, Sciarrone, F, Manuli, A, Torrisi, M, Porcari, B, Casella, C , et al. Can emerging technologies be effective in improving alexithymia due to brain lesion?: lessons from a case report. Medicine. (2020) 99:e22313. doi: 10.1097/md.0000000000022313 
	 3. Mou, H, Wong, MS, and Chien, WTP. Effectiveness of dyadic psychoeducational intervention for stroke survivors and family caregivers on functional and psychosocial health: a systematic review and meta-analysis. Int J Nurs Stud. (2021) 120:103969. doi: 10.1016/j.ijnurstu.2021.103969 
	 4. Guo, J, Wang, J, Sun, W, and Liu, X. The advances of post-stroke depression: 2021 update. J Neurol. (2022) 269:1236–49. doi: 10.1007/s00415-021-10597-4 
	 5. Morris, PL, Robinson, RG, Andrzejewski, P, Samuels, J, and Price, TR. Association of depression with 10-year poststroke mortality. Am J Psychiatry. (1993) 150:124–9. doi: 10.1176/ajp.150.1.124 
	 6. Blake, JJ, Gracey, F, Whitmore, S, and Broomfield, NM. Comparing the symptomatology of post-stroke depression with depression in the general population: a systematic review. Neuropsychol Rev. (2024) 34:768–90. doi: 10.1007/s11065-023-09611-5 
	 7. Poynter, B, Shuman, M, Diaz-Granados, N, Kapral, M, Grace, SL, and Stewart, DE. Sex differences in the prevalence of post-stroke depression: a systematic review. Psychosomatics. (2009) 50:563–9. doi: 10.1176/appi.psy.50.6.563 
	 8. Lee, EJ, Kim, JS, Chang, DI, Park, JH, Ahn, SH, Cha, JK , et al. Depressive symptoms in stroke patients: are there sex differences? Cerebrovasc Dis. (2020) 49:19–25. doi: 10.1159/000506116 
	 9. Miki, T, Eguchi, M, Kurotani, K, Kochi, T, Kuwahara, K, Ito, R , et al. Dietary fiber intake and depressive symptoms in Japanese employees: the Furukawa nutrition and health study. Nutrition. (2016) 32:584–9. doi: 10.1016/j.nut.2015.11.014 
	 10. Gill, SK, Rossi, M, Bajka, B, and Whelan, K. Dietary fibre in gastrointestinal health and disease. Nat Rev Gastroenterol Hepatol. (2021) 18:101–16. doi: 10.1038/s41575-020-00375-4 
	 11. Fuller, S, Beck, E, Salman, H, and Tapsell, L. New horizons for the study of dietary Fiber and health: a review. Plant Foods Hum Nutr. (2016) 71:1–12. doi: 10.1007/s11130-016-0529-6 
	 12. Makki, K, Deehan, EC, Walter, J, and Bäckhed, F. The impact of dietary Fiber on gut microbiota in host health and disease. Cell Host Microbe. (2018) 23:705–15. doi: 10.1016/j.chom.2018.05.012 
	 13. Liang, S, Wu, X, Hu, X, Wang, T, and Jin, F. Recognizing depression from the microbiota−gut−brain axis. Int J Mol Sci. (2018) 19:1592. doi: 10.3390/ijms19061592 
	 14. Pesarico, AP, Vieira, AT, and Rosa, SG. Editorial: gut-microbiota-brain axis in depression: mechanisms and possible therapies. Front Behav Neurosci. (2023) 17:1221141. doi: 10.3389/fnbeh.2023.1221141 
	 15. Singh, J, Vanlallawmzuali, Singh, A, Biswal, S, Zomuansangi, R, Lalbiaktluangi, C , et al. Microbiota-brain axis: exploring the role of gut microbiota in psychiatric disorders – a comprehensive review. Asian J Psychiatr. (2024) 97:104068. doi: 10.1016/j.ajp.2024.104068
	 16. Liu, Y, Ju, Y, Cui, L, Liu, T, Hou, Y, Wu, Q , et al. Association between dietary fiber intake and incidence of depression and anxiety in patients with essential hypertension. Nutrients. (2021) 13:4159. doi: 10.3390/nu13114159 
	 17. Xu, H, Li, S, Song, X, Li, Z, and Zhang, D. Exploration of the association between dietary fiber intake and depressive symptoms in adults. Nutrition. (2018) 54:48–53. doi: 10.1016/j.nut.2018.03.009 
	 18. Khayyatzadeh, SS, Omranzadeh, A, Miri-Moghaddam, MM, Arekhi, S, Naseri, A, Ziaee, A , et al. Dietary antioxidants and fibre intake and depressive symptoms in Iranian adolescent girls. Public Health Nutr. (2021) 24:5650–6. doi: 10.1017/s1368980020004838 
	 19. Qi, P, Huang, M, and Zhu, H. Association between alcohol drinking frequency and depression among adults in the United States: a cross-sectional study. BMC Psychiatry. (2024) 24:836. doi: 10.1186/s12888-024-06296-9 
	 20. Yang, L, Chen, X, Cheng, H, and Zhang, L. Dietary copper intake and risk of stroke in adults: a case-control study based on National Health and nutrition examination survey 2013-2018. Nutrients. (2022) 14:14. doi: 10.3390/nu14030409 
	 21. Dajpratham, P, Pukrittayakamee, P, Atsariyasing, W, Wannarit, K, Boonhong, J, and Pongpirul, K. The validity and reliability of the PHQ-9 in screening for post-stroke depression. BMC Psychiatry. (2020) 20:291. doi: 10.1186/s12888-020-02699-6 
	 22. Kroenke, K, Spitzer, RL, and Williams, JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med. (2001) 16:606–13. doi: 10.1046/j.1525-1497.2001.016009606.x 
	 23. Zou, J, Lin, R, Miao, Y, Xie, M, Wang, X, Gao, L , et al. Association between life's simple 7 and post-stroke depression symptom from 2005-2016 NHANES survey: a cross-sectional study. J Psychiatr Res. (2024) 177:346–51. doi: 10.1016/j.jpsychires.2024.07.005 
	 24. Li, M, Gong, W, Wang, S, and Li, Z. Trends in body mass index, overweight and obesity among adults in the USA, the NHANES from 2003 to 2018: a repeat cross-sectional survey. BMJ Open. (2022) 12:e065425. doi: 10.1136/bmjopen-2022-065425 
	 25. Shan, Z, Guo, Y, Hu, FB, Liu, L, and Qi, Q. Association of low-Carbohydrate and low-fat Diets with Mortality among US adults. JAMA Intern Med. (2020) 180:513–23. doi: 10.1001/jamainternmed.2019.6980 
	 26. Kong, D, and Zou, W. Association between atherogenic index of plasma and post-stroke depression: a cross-sectional study. Eur J Psychotraumatol. (2024) 15:2429266. doi: 10.1080/20008066.2024.2429266 
	 27. Clements, SJ, and Carding, SR. Diet, the intestinal microbiota, and immune health in aging. Crit Rev Food Sci Nutr. (2018) 58:651–61. doi: 10.1080/10408398.2016.1211086 
	 28. Niero, M, Bartoli, G, De Colle, P, Scarcella, M, and Zanetti, M. Impact of dietary fiber on inflammation and insulin resistance in older patients: a narrative review. Nutrients. (2023) 15:2356. doi: 10.3390/nu15102365 
	 29. Teissier, T, Boulanger, E, and Cox, LS. Interconnections between inflammageing and immunosenescence during ageing. Cells. (2022) 11:359. doi: 10.3390/cells11030359 
	 30. Borges-Yañez, SA, Maupomé, G, Martinez-Gonzalez, M, Cervantez-Turrubiante, L, and Gutiérrez-Robledo, LM. Dietary fiber intake and dental health status in urban-marginal, and rural communities in Central Mexico. J Nutr Health Aging. (2004) 8:333–9.
	 31. Mehranfar, S, Ceolin, G, Madani Civi, R, Keller, H, Murphy, RA, Cohen, TR , et al. Gender, adverse changes in social engagement and risk of unhealthy eating: a prospective cohort study of the Canadian longitudinal study on aging (2011-2021). Nutrients. (2025) 17:1005. doi: 10.3390/nu17061005 
	 32. Zhang, Q, Jin, K, Chen, B, Liu, R, Cheng, S, Zhang, Y , et al. Overnutrition induced cognitive impairment: insulin resistance, gut-brain Axis, and Neuroinflammation. Front Neurosci. (2022) 16:884579. doi: 10.3389/fnins.2022.884579 
	 33. Cano-Ibáñez, N, Gea, A, Ruiz-Canela, M, Corella, D, Salas-Salvadó, J, Schröder, H , et al. Diet quality and nutrient density in subjects with metabolic syndrome: influence of socioeconomic status and lifestyle factors. A cross-sectional assessment in the PREDIMED-plus study. Clin Nutr. (2020) 39:1161–73. doi: 10.1016/j.clnu.2019.04.032 
	 34. Li, D, Sun, T, Tong, Y, Le, J, Yao, Q, Tao, J , et al. Gut-microbiome-expressed 3β-hydroxysteroid dehydrogenase degrades estradiol and is linked to depression in premenopausal females. Cell Metab. (2023) 35:685–94.e5. doi: 10.1016/j.cmet.2023.02.017 
	 35. Maeng, LY, and Beumer, A. Never fear, the gut bacteria are here: estrogen and gut microbiome-brain axis interactions in fear extinction. Int J Psychophysiol. (2023) 189:66–75. doi: 10.1016/j.ijpsycho.2023.05.350 
	 36. Zhang, S, Lu, B, and Wang, G. The role of gut microbiota in the pathogenesis and treatment of postpartum depression. Ann General Psychiatry. (2023) 22:36. doi: 10.1186/s12991-023-00469-8 
	 37. Cryan, JF, and Dinan, TG. Mind-altering microorganisms: the impact of the gut microbiota on brain and behaviour. Nat Rev Neurosci. (2012) 13:701–12. doi: 10.1038/nrn3346 
	 38. Barber, TM, Kabisch, S, Pfeiffer, AFH, and Weickert, MO. The health benefits of dietary fibre. Nutrients. (2020) 12:3209. doi: 10.3390/nu12103209 
	 39. Sun, Y, Cheng, L, Zeng, X, Zhang, X, Liu, Y, Wu, Z , et al. The intervention of unique plant polysaccharides – dietary fiber on depression from the gut-brain axis. Int J Biol Macromol. (2021) 170:336–42. doi: 10.1016/j.ijbiomac.2020.12.164 
	 40. Awika, JM, Rose, DJ, and Simsek, S. Complementary effects of cereal and pulse polyphenols and dietary fiber on chronic inflammation and gut health. Food Funct. (2018) 9:1389–409. doi: 10.1039/c7fo02011b 
	 41. Miller, AH, Maletic, V, and Raison, CL. Inflammation and its discontents: the role of cytokines in the pathophysiology of major depression. Biol Psychiatry. (2009) 65:732–41. doi: 10.1016/j.biopsych.2008.11.029 
	 42. Swann, OG, Kilpatrick, M, Breslin, M, and Oddy, WH. Dietary fiber and its associations with depression and inflammation. Nutr Rev. (2020) 78:394–411. doi: 10.1093/nutrit/nuz072 
	 43. Wu, SX, Li, J, Zhou, DD, Xiong, RG, Huang, SY, Saimaiti, A , et al. Possible effects and mechanisms of dietary natural products and nutrients on depression and anxiety: a narrative review. Antioxidants. (2022) 11:2132. doi: 10.3390/antiox11112132 
	 44. Beurel, E, Toups, M, and Nemeroff, CB. The bidirectional relationship of depression and inflammation: double trouble. Neuron. (2020) 107:234–56. doi: 10.1016/j.neuron.2020.06.002 
	 45. Tsai, YL, Lin, TL, Chang, CJ, Wu, TR, Lai, WF, Lu, CC , et al. Probiotics, prebiotics and amelioration of diseases. J Biomed Sci. (2019) 26:3. doi: 10.1186/s12929-018-0493-6 
	 46. Ma, W, Nguyen, LH, Song, M, Wang, DD, Franzosa, EA, Cao, Y , et al. Dietary fiber intake, the gut microbiome, and chronic systemic inflammation in a cohort of adult men. Genome Med. (2021) 13:102. doi: 10.1186/s13073-021-00921-y 
	 47. Sonali, S, Ray, B, Ahmed Tousif, H, Rathipriya, AG, Sunanda, T, Mahalakshmi, AM , et al. Mechanistic insights into the link between gut dysbiosis and major depression: an extensive review. Cells. (2022) 11:1362. doi: 10.3390/cells11081362 
	 48. Du, Y, Gao, XR, Peng, L, and Ge, JF. Crosstalk between the microbiota-gut-brain axis and depression. Heliyon. (2020) 6:e04097. doi: 10.1016/j.heliyon.2020.e04097 
	 49. Bakshi, A, and Tadi, P. Biochemistry, serotonin. StatPearls. Treasure Island (FL): StatPearls Publishing LLC (2025).
	 50. Pu, J, Liu, Y, Zhang, H, Tian, L, Gui, S, Yu, Y , et al. An integrated meta-analysis of peripheral blood metabolites and biological functions in major depressive disorder. Mol Psychiatry. (2021) 26:4265–76. doi: 10.1038/s41380-020-0645-4 
	 51. Xie, T, Jin, F, Jia, X, Mao, H, Xu, Y, and Zhang, S. High cellulose diet promotes intestinal motility through regulating intestinal immune homeostasis and serotonin biosynthesis. Biol Chem. (2022) 403:279–92. doi: 10.1515/hsz-2021-0216 
	 52. Moraga-Amaro, R, Gonzalez, H, Pacheco, R, and Stehberg, J. Dopamine receptor D3 deficiency results in chronic depression and anxiety. Behav Brain Res. (2014) 274:186–93. doi: 10.1016/j.bbr.2014.07.055 
	 53. Dunlop, BW, and Nemeroff, CB. The role of dopamine in the pathophysiology of depression. Arch Gen Psychiatry. (2007) 64:327–37. doi: 10.1001/archpsyc.64.3.327 
	 54. Noori, T, Sureda, A, Sobarzo-Sánchez, E, and Shirooie, S. The role of natural products in treatment of depressive disorder. Curr Neuropharmacol. (2022) 20:929–49. doi: 10.2174/1570159x20666220103140834 
	 55. Tao, W, Wang, H, Su, Q, Chen, Y, Xue, W, Xia, B , et al. Paeonol attenuates lipopolysaccharide-induced depressive-like behavior in mice. Psychiatry Res. (2016) 238:116–21. doi: 10.1016/j.psychres.2016.02.033 
	 56. Liu, Z, Li, L, Ma, S, Ye, J, Zhang, H, Li, Y , et al. High-dietary Fiber intake alleviates antenatal obesity-induced postpartum depression: roles of gut microbiota and microbial metabolite short-chain fatty acid involved. J Agric Food Chem. (2020) 68:13697–710. doi: 10.1021/acs.jafc.0c04290 
	 57. Morssinkhof, MWL, van Wylick, DW, Priester-Vink, S, van der Werf, YD, den Heijer, M, van den Heuvel, OA , et al. Associations between sex hormones, sleep problems and depression: a systematic review. Neurosci Biobehav Rev. (2020) 118:669–80. doi: 10.1016/j.neubiorev.2020.08.006 
	 58. Li, D, Tong, Y, and Li, Y. Dietary Fiber is inversely associated with depressive symptoms in premenopausal women. Front Neurosci. (2020) 14:373. doi: 10.3389/fnins.2020.00373 


Copyright
 © 2025 Jian, Jian, Zhang, Ye, Tang and Huang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fnut-12-1586511-g003.jpg
Sensitivity

ROC curve for PSD

AUC = 0.813 (95%Cl 0.775-0.852)

00 02 04 06 08

1-Specificity

10





OPS/images/fnut-12-1586511-g004.jpg
Subgroup

Age

<60

260

Education level
Less than high school
High school or GED
Above high school
Marital status
Widowed/divorced/separated
Married/living with partner
Never married

PIR

<13

1.3-3.5

>35

BMI

<25

2530

>30
Hyperlipidemia
Yes

No

OR (95%Cl)

0.87 (0.82~0.93)
0.97 (0.92~1.02)

0.89 (0.82~0.97)
0.94 (0.87~1.02)
0.94 (0.89~1)

0.96 (0.9~1.02)
0.88 (0.83~0.94)
0.95 (0.85~1.07)

0.94 (0.89~0.99)
0.89 (0.82~0.96)
0.98 (0.86~1.11)

0.94 (0.86~1.03)
0.89 (0.81~0.98)
0.93 (0.88~0.98)

0.92 (0.87~0.96)
0.95 (0.88~1.03)

P

<0.001 —

0212 —
0.007 ——

0.125 —
0.034 ——
0.144 —
<0.001 ——

0384 —_——
0013 ——

0.002 —

0.725 —_—
0.18 ——
0.017 —

0.007 —

<0.001 ——

0.216 —

-1 1 T 1

0.70 0.80 0.90 1.0 1.5
OR(95%Cl)

P.for.interaction

0.006

0.625

0.294

0.315

0.016

0.695





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Association between dietary fiber intake and post-stroke depression among US women: insights from the NHANES 2005–2018 cross-sectional study



		1 Introduction



		2 Materials and methods



		2.1 Data sources



		2.2 DFI



		2.3 PSD



		2.4 Covariates



		2.5 Statistical analysis









		3 Results



		3.1 Baseline characteristics of NHANES female participants (2005–2018)



		3.2 The correlation between DFI and PSD among women



		3.3 Non-linear associations and ROC curve



		3.4 Subgroup analysis and interactions among women









		4 Discussion



		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		Abbreviations



		References



















OPS/images/fnut-12-1586511-g001.jpg
Participants extracted from
NHANES 20052018

70190)

Included p:

(=20

articipants
199)

Excuded:
Participants with age <20
Years(n=30441) and male(n=19250)

Included partcipants
(n=17361)

Excluded
Participants missing data on PHQ-
9(=3100) and stroke data
(n=18)

Excluded:
»|  Participants missing data on DFI
l (n=2352)
Included paricipants
(n=15025)
Excluded:

Participants missing data on any of
the covariates
(n=1886)

Final participants
(n=13143)






OPS/images/fnut-12-1586511-g002.jpg
100 - Ptornon-tnearty: 0025

50

05

02

01

o 2 a ) £ 100





OPS/images/cover.jpg
’ frontiers | Frontiers in Nutrition

Association between dietary bfi er
intake and post-stroke depression
among US women: insights from
the NHANES 2005-2018
cross-sectional study












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Nutrition






