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Background: Diabetic foot ulcers (DFUs) are a major complication of type 2 diabetes mellitus (T2DM). This study examined the association between the Energy-adjusted Dietary Inflammatory Index (E-DII) and odds of DFUs.

Methods: In a case–control study, 100 patients with DFUs and 150 T2DM controls were recruited. Dietary intake was assessed using a validated FFQ, and E-DII scores were calculated. Logistic regression estimated odds of DFUs across E-DII tertiles.

Results: DFU patients had higher E-DII scores than controls (2.1 vs. 1.5, p < 0.001). E-DII scores were positively correlated with both ulcer duration (ρ = 0.32, p = 0.002) and PEDIS score (ρ = 0.45, p < 0.001). Multivariable logistic regression showed that higher E-DII scores were significantly associated with increased DFU risk (OR for highest tertile: 1.94 [1.02–3.67]).

Conclusion: Our findings suggest that a pro-inflammatory diet, as measured by the E-DII, is associated with an increased odds and severity of DFUs in individuals with T2DM.
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Introduction

Diabetic foot ulcers (DFUs) are among the most debilitating complications of diabetes mellitus, contributing significantly to morbidity, healthcare costs, and diminished quality of life. These ulcers result from a complex interplay of peripheral neuropathy, peripheral arterial disease, and impaired wound healing, often exacerbated by chronic systemic inflammation (1). Emerging evidence underscores the pivotal role of inflammation in the pathogenesis and progression of DFUs, highlighting the need to explore modifiable factors that influence inflammatory status in diabetic individuals (2).

Dietary patterns have long been recognized as modulators of systemic inflammation. The Dietary Inflammatory Index (DII) is a validated tool that quantifies the inflammatory potential of a diet, with higher scores indicating a more pro-inflammatory dietary intake (3). Several studies have established associations between elevated DII scores and increased risk of chronic conditions such as cardiovascular diseases (4), certain cancers (5), and type 2 diabetes mellitus (T2DM) (6). For instance, a study utilizing data from the National Health and Nutrition Examination Survey found that each one-point increase in DII score was associated with a 13% higher odds of having diabetes, and among individuals with diabetes, higher DII scores correlated with greater disease severity, as indicated by elevated HbA1c levels (7).

Despite the established links between diet, systemic inflammation, and diabetes, there is a paucity of research specifically examining the relationship between dietary inflammatory potential and the occurrence of DFUs. While studies have explored the association between DII scores and some diabetic complications (7, 8), direct investigations into DII and DFUs remain limited. Therefore, the present case–control study aims to investigate the association between the Energy-adjusted Dietary Inflammatory Index (E-DII) scores and the risk of DFUs.



Methods


Study design and setting

This case–control study was conducted from January 1 to October 31, 2024 at Najran General Hospital, in Saudi Arabia. The study aimed to investigate the association between the E-DII and the odds of DFUs among individuals with T2DM. Ethical approval was obtained from the Institutional Review Board (IRB No. 2024-25E), and all participants provided written informed consent prior to enrollment. The study was conducted in accordance with the Declaration of Helsinki. Confidentiality and anonymity of participant data were maintained throughout the study.



Participants

A total of 250 participants were recruited, comprising 100 cases and 150 controls. Cases were individuals aged 18 years or older with a confirmed diagnosis of T2DM and a current DFU, as diagnosed by a specialist based on clinical examination and relevant investigations. Controls were individuals aged 18 years or older with a confirmed diagnosis of T2DM but without any history or current presentation of DFUs. Inclusion criteria were confirmed diagnosis of T2DM for at least 1 year, presence of a DFU classified as Grade 1 or higher according to the Perfusion, Extent, Depth, Infection, and Sensation (PEDIS) classification system (9) and no history of DFUs for controls. Patients with the presence of other chronic inflammatory conditions (e.g., rheumatoid arthritis, inflammatory bowel disease), current use of anti-inflammatory medications or corticosteroids, and pregnancy or lactation were excluded.



Data collection

Baseline data were collected through structured interviews. Dietary intake was assessed using a validated semi-quantitative Food Frequency Questionnaire (FFQ) comprising 147 food items, designed to capture habitual dietary intake over the past year. Participants reported the frequency and portion size of various foods and beverages consumed. DII was calculated based on the method developed by Shivappa et al., which involves scoring dietary components according to their inflammatory potential (3). Nutrient intake data were standardized and linked to a global reference database to compute individual DII scores, with higher scores indicating a more pro-inflammatory diet. In addition to the DII, the E-DII was also calculated to account for total energy intake. The E-DII provides a measure of the inflammatory potential of the diet independent of caloric intake, allowing for more accurate comparisons across individuals with varying energy consumption. The DII and E-DII calculations included the following food parameters: energy, protein, carbohydrate, total fat, saturated fatty acids, cholesterol, vitamin B12, and iron as the pro-inflammatory components; and thiamin, riboflavin, niacin, vitamin B6, folic acid, vitamin A, vitamin C, vitamin D, vitamin E, beta-carotene, magnesium, zinc, selenium, fiber, monounsaturated fatty acids, polyunsaturated fatty acids, n-3 fatty acids, n-6 fatty acids, garlic, onion, black tea, and caffeine as anti-inflammatory components (10). Intake of these components was standardized to global intake means and standard deviations derived from an international database. The standardized scores (Z-scores) were converted into centered proportions, which were then multiplied by the corresponding inflammatory effect scores for each food parameter (11). The products were summed to create an overall DII and E-DII score for each individual, reflecting the dietary inflammatory potential.



Statistical analysis

All statistical analyses were conducted using SPSS software (version 25.0, IBM Corp., Armonk, NY). Continuous variables were expressed as means and standard deviations (SD), while categorical variables were presented as frequencies and percentages. The normality of continuous variables was evaluated using the Shapiro–Wilk test. To compare demographic, clinical, and dietary characteristics between participants with and without DFU, independent sample t-tests were used for continuous variables, and Chi-square tests were applied for categorical variables. Spearman’s rank correlation analysis was performed to assess the relationship between E-DII scores and ulcer characteristics (ulcer duration and PEDIS score) among individuals with DFU, given the non-parametric distribution of these variables. Participants were categorized into tertiles based on their E-DII scores to explore the association between dietary inflammatory potential and odds of DFU. Logistic regression analyses were used to calculate odds ratios (ORs) and 95% confidence intervals (CIs) for DFU occurrence across E-DII tertiles. Three regression models were developed: a crude model without adjustment; Model 1, adjusted for age and sex; and Model 2, adjusted for age, sex, education level, occupational status, hypertension status, smoking status, and BMI. A test for trend across tertiles was performed by including the median value of each tertile as a continuous variable in the regression models. A p-value less than 0.05 were considered statistically significant in all analyses.




Results


Baseline characteristics

The study included 250 individuals diagnosed with T2DM, with a mean age of 59 years. Of these, 100 were in the DFU group and 150 were in the non-DFU group. The DFU group had a higher mean age of 61.5 ± 7.38 years compared to 57.4 ± 8.69 years in the non-DFU group (p < 0.001). There was also a significant difference in education levels between the two groups (p = 0.03), with more participants in the DFU group having an education level below high school (Table 1).


TABLE 1 Sociodemographic characteristics of participants with and without diabetic foot ulcer.


	Variable
	DFU Group (n = 100)
	Non-DFU Group (n = 150)
	p-value

 

 	Age (years) 	61.5 (7.38) 	57.4 (8.69) 	<0.001


 	Sex


 	Female 	42 (42) 	88 (58.7) 	


 	Male 	58 (58) 	42 (41.3) 	0.007


 	Education level


 	High school> 	55 (55) 	60 (40) 	


 	High school 	28 (28) 	50 (33.3) 	0.03


 	Diploma 	10 (10) 	25 (16.7) 	


 	College 	7 (7) 	15 (10) 	


 	Occupational status


 	Yes 	35 (35) 	70 (46.7) 	


 	No 	65 (65) 	80 (53.3) 	0.069


 	Smoking status


 	Never smoker 	48 (48) 	80 (53.3) 	


 	Current smoker 	38 (38) 	54 (36) 	


 	Former smoker 	14 (14) 	16 (10.7) 	0.62





Data were expressed as mean (SD) and percent (%) for continuous and categorical variables, respectively. p-values were calculated based on independent sample t-test or Chi-square test. DFU, Diabetic foot ulcer.
 

The DFU group had a longer duration of diabetes (11.12 ± 6 years vs. 7.73 ± 5.43 years, p < 0.001) and higher levels of fasting blood sugar (174.76 ± 37.22 mg/dL vs. 154.92 ± 34.5 mg/dL, p < 0.001) and HbA1c (8.73 ± 1.06% vs. 7.58 ± 0.98%, p < 0.001). However, they had lower creatinine levels (70.87 ± 17.61 mg/dL vs. 78.76 ± 18.65 mg/dL, p = 0.001) and a higher prevalence of hypertension (64% vs. 50%, p = 0.037). Additionally, the DFU group showed significantly higher E-DII scores (2.1 ± 0.99) compared to the non-DFU group (1.51 ± 1.05, p < 0.001) (Table 2).


TABLE 2 Clinical and laboratory characteristics of participants.


	Variable
	DFU Group (n = 100)
	Non-DFU Group (n = 150)
	p-value

 

 	Diabetes duration, (years) 	11.12 (6) 	7.73 (5.43) 	<0.001


 	FBS, (mg/dl) 	174.76 (37.22) 	154.92 (34.5) 	<0.001


 	HbA1c (%) 	8.73 (1.06) 	7.58 (0.98) 	<0.001


 	BMI (kg/m2) 	28.07 (3.27) 	28.23 (3.05) 	0.68


 	cholesterol, (mg/dL) 	196.07 (42.45) 	192.05 (29.21) 	0.37


 	creatinine, (mg/dL) 	70.87 (17.61) 	78.76 (18.65) 	0.001


 	Hypertension 	64 (64) 	75 (50) 	0.037


 	E-DII score 	2.1 (0.99) 	1.51 (1.05) 	<0.001





Data were expressed as mean (SD) and percent (%) for continuous and categorical variables, respectively. p-values were calculated based on independent sample t-test or Chi-square test. DFU, Diabetic foot ulcer; FBS, fasting blood sugar; HbA1c, Hemoglobin A1c; BMI, Body mass index; E-DII, Energy-adjusted Dietary Inflammatory Index.
 

Characteristics of DFU in subjects based on size, duration, location, presence of deformity, Ankle-Brachial Index, and severity of DFU using the PEDIS assessment are presented in Table 3. Among those with DFU, the mean ulcer area was 4.16 ± 1.84 cm2, with average ulcer duration of 8.31 ± 3.36 weeks. Most ulcers were located on the forefoot (60%), followed by the midfoot (25%) and heel (15%). The mean PEDIS score was 3.48 ± 0.8, and neuropathy was present in 81% of participants. The mean ankle-brachial index was 0.84 ± 0.15, and foot deformities were noted in 41% of patients.


TABLE 3 Diabetic foot ulcer characteristics in DFU group only.


	Variable
	DFU Group (n = 100)

 

 	Ulcer area (cm2) 	4.16 (1.84)


 	Ulcer duration (weeks) 	8.31 (3.36)


 	Ulcer location 	Forefoot: 60 (60%), Midfoot: 25 (25%), Heel: 15 (15%)


 	PEDIS score 	3.48 (0.8)


 	Neuropathy present 	81 (81)


 	Ankle-Brachial Index 	0.84 (0.15)


 	Deformity present 	41 (41)





Data were expressed as mean (SD) and percent (%) for continuous and categorical variables, respectively. DFU, Diabetic foot ulcer; PEDIS score, perfusion, extend, depth, infection, sensation score.
 



Association between E-DII and DFU

E-DII scores were significantly and positively correlated with both ulcer duration (ρ = 0.32, p = 0.002) and PEDIS score (ρ = 0.45, p < 0.001), indicating that more pro-inflammatory diets were associated with more severe and prolonged ulcers (Table 4).


TABLE 4 Correlation between E-DII and ulcer characteristics among DFU patients.


	Ulcer characteristic
	Spearman’s ρ
	p-value

 

 	Ulcer duration (weeks) 	0.32 	0.002


 	PEDIS score 	0.45 	<0.001




 

In multivariable logistic regression models, higher E-DII scores were positively associated with DFU. Compared to the lowest tertile (T1), participants in the highest tertile (T3) had significantly higher odds of DFU in the crude model (OR = 2.05, 95% CI: 1.12–3.76), in Model 1 adjusted for age and sex (OR = 2.09, 95% CI: 1.12–3.91), and in Model 2 further adjusted for education level, hypertension status, smoking, and BMI (OR = 1.94, 95% CI: 1.02–3.67), whereas the middle tertile (T2) did not show a significant association. When E-DII was modeled as a continuous variable, each one-unit increase in E-DII score was associated with a modest increase in odds of DFU in the crude model (OR = 1.16, 95% CI: 1.01–1.32) and similar results were observed in Model 1 (OR = 1.16, 95% CI: 1.00–1.33) (Table 5).


TABLE 5 Crude and adjusted associations between E-DII Score and DFU among the study population.


	Characteristic
	DFU/Control
	Crude
 OR (95% CI)
	Model 1
 OR (95% CI)
	Model 2
 OR (95% CI)

 

 	E-DII (continuous) 	- 	1.16 (1.01–1.32) 	1.16 (1–1.33) 	1.15 (0.99–1.33)


 	E-DII categorical


 	T1 	32/60 	1 (ref) 	1 (ref) 	1 (ref)


 	T2 	49/23 	1.13 (0.59–2.18) 	1 (0.5–1.98) 	1.03 (0.51–2.1)


 	T3 	41/45 	2.05 (1.12–3.76) 	2.09 (1.12–3.91) 	1.94 (1.02–3.67)


 	p-trend 	- 	0.019 	0.021 	0.044





Model 1 was adjusted for age and sex and Model 2 was adjusted for: age, sex, education status, Occupational status, Hypertension status, smoking status, and body mass index. DFU, Diabetic foot ulcer; EDII, Energy adjusted dietary inflammatory index, OR, Odds Ratio, CI, Confidence Interval.
 




Discussion

This study investigated the association between the E-DII and the odds and severity of DFUs in individuals with T2DM. The findings revealed that patients with DFUs had significantly higher E-DII scores compared to those without DFUs, indicating a more pro-inflammatory diet. Furthermore, higher E-DII scores were positively correlated with longer ulcer duration and higher PEDIS scores, suggesting that a pro-inflammatory diet may contribute to both the development and severity of DFUs. Multivariable logistic regression analyses demonstrated that individuals in the highest E-DII tertile had nearly double the odds of developing DFUs compared to those in the lowest tertile, even after adjusting for potential confounders such as age, sex, education level, hypertension status, smoking, and BMI. These results underscore the potential role of dietary inflammation in the pathogenesis of DFUs and highlight the importance of dietary interventions in the management of patients with T2DM.

These results align with previous research highlighting the role of dietary inflammation in diabetes-related complications. For instance, a meta-analysis encompassing 48 studies with over 1.6 million participants found that higher DII scores were associated with an increased risk of T2DM, particularly in high-quality studies (12). Similarly, another meta-analysis reported a 32% higher risk of diabetes mellitus among individuals consuming pro-inflammatory diets (6). Furthermore, a case–control study observed that individuals with higher DII scores had increased odds of developing diabetic sensorimotor polyneuropathy, emphasizing the impact of pro-inflammatory diets on diabetes complications (8). Another study examined the relationship between DII and diabetic kidney disease (DKD). The findings indicated that elevated DII levels were significantly associated with an increased risk of DKD, with a notable non-linear correlation observed between DII scores and DKD risk (13). To our knowledge, this is the first study to examine the association between dietary inflammatory potential and diabetic foot ulcers. While prior work has shown that inflammatory diets worsen neuropathy and nephropathy in diabetes (8, 13). Unlike prior work that focused on metabolic control or microvascular complications, our findings extend the role of the E-DII to a complication characterized by impaired wound healing and high clinical burden. By showing that higher E-DII scores are not only associated with the presence of DFUs but also with ulcer severity and duration, this study highlights diet as a potentially modifiable factor in both the prevention and management of DFUs. In addition to the association between DII and the odds of diabetes and its related complications mentioned above, the DII has also been associated with prediabetes and insulin resistance. A study investigating American adults found that higher DII scores correlated with increased fasting plasma glucose, fasting serum insulin, and homeostatic model assessment of insulin resistance (HOMA-IR) scores, indicating a greater odds of prediabetes and insulin resistance (14). These findings suggest that pro-inflammatory diets may contribute to the early stages of glucose metabolism disorders.

The observed association between higher E-DII scores and increased DFU risk may be explained by several molecular mechanisms. Pro-inflammatory diets are known to elevate systemic levels of inflammatory cytokines such as interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-α) (15), which can impair endothelial function and reduce blood flow to peripheral tissues, exacerbating the risk of ulceration (16). Additionally, chronic inflammation can lead to increased oxidative stress, further damaging vascular structures and impairing wound healing processes (17). Elevated levels of C-reactive protein (CRP), a marker of systemic inflammation, have also been associated with delayed wound healing in diabetic patients (18). Moreover, anti-inflammatory diets may influence the expression of matrix metalloproteinases (MMPs), enzymes that degrade extracellular matrix components and are involved in tissue remodeling during wound healing (19). An imbalance in MMP activity can disrupt the normal healing process, leading to chronic, non-healing ulcers (20).

Our study has several strengths, including a well-characterized cohort of individuals with T2DM and the use of the E-DII, a validated measure of dietary inflammation. The comprehensive assessment of DFU characteristics, including ulcer size, duration, location, and PEDIS scores, allowed for a detailed analysis of the relationship between dietary inflammation and ulcer severity. However, several limitations should be considered. First, dietary intake relied on self-reported data from a semi-quantitative FFQ, which may be subject to recall bias and could affect the accuracy of E-DII estimation. Although we used a validated FFQ and trained interviewers to reduce this bias, inaccuracies remain possible, particularly in patients with diabetes who may underreport unhealthy food consumption. Such non-differential misclassification could attenuate the observed associations between the E-DII and diabetic foot ulcers. Future research should consider combining FFQs with more objective measures, such as multiple 24-h dietary recalls or nutritional biomarkers, to provide a more accurate assessment of dietary inflammatory potential. Second, potential measurement errors in dietary assessment were not formally assessed through sensitivity analyses, such as using alternative scoring methods or repeated dietary measurements, which may influence the observed associations. Third, the relatively small sample size, particularly after grouping participants into E-DII tertiles, may have limited the statistical power to detect smaller effect sizes. Additionally, the cross-sectional design precludes conclusions about causality, the study population was drawn from a single center, and residual confounding by unmeasured factors, such as physical activity levels or socioeconomic status, cannot be ruled out.

Despite these limitations, our study provides valuable insights into the potential role of dietary inflammation in DFU pathogenesis. Future research should focus on longitudinal studies to establish temporal relationships between dietary inflammation and DFU development. Interventional studies assessing the impact of anti-inflammatory dietary patterns on DFU incidence and healing outcomes would be particularly informative. Mechanistic studies exploring the molecular pathways linking dietary components to inflammation and wound healing processes in diabetic patients are warranted. Expanding the study population to include diverse demographic and geographic groups would enhance the generalizability of the findings. Ultimately, integrating dietary assessments and interventions into standard care for patients with T2DM may offer a promising avenue for reducing the burden of DFUs.



Conclusion

Our findings show that higher E-DII scores were not only more prevalent among patients with DFUs but also correlated with prolonged ulcer duration and greater PEDIS scores, suggesting more severe clinical manifestations. These results underscore the critical role that diet-induced inflammation may play in the pathophysiology and progression of diabetic complications, particularly those related to impaired wound healing and vascular function in the lower extremities.



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 Najran Health Ethics Committee. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

SAla: Writing – original draft, Methodology. OA: Writing – original draft, Conceptualization. SAlm: Supervision, Formal analysis, Writing – review & editing. KA: Writing – review & editing, Formal analysis. MA: Methodology, Software, Writing – original draft. DM: Investigation, Writing – original draft. SAlg: Validation, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



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.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



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.



References
	 1. Akkus,G
, and Sert,M
. Diabetic foot ulcers: a devastating complication of diabetes mellitus continues non-stop in spite of new medical treatment modalities. World J Diabetes. (2022) 13:1106–21. doi: 10.4239/wjd.v13.i12.1106 
	 2. Deng,H
, Li,B
, Shen,Q
, Zhang,C
, Kuang,L
, Chen,R , et al. Mechanisms of diabetic foot ulceration: a review. J Diabetes. (2023) 15:299–312. doi: 10.1111/1753-0407.13372 
	 3. Shivappa,N
, Steck,SE
, Hurley,TG
, Hussey,JR
, and Hébert,JR
. Designing and developing a literature-derived, population-based dietary inflammatory index. Public Health Nutr. (2014) 17:1689–96. doi: 10.1017/S1368980013002115 
	 4. Shivappa,N
, Godos,J
, Hébert,JR
, Wirth,MD
, Piuri,G
, Speciani,AF , et al. Dietary inflammatory index and cardiovascular risk and mortality-a Meta-analysis. Nutrients. (2018) 10:200. doi: 10.3390/nu10020200 
	 5. Han,E
, Lee,E
, Sukhu,B
, Garcia,J
, and López Castillo,H
. The relationship between dietary inflammatory potential and cancer outcomes among cancer survivors: a systematic review and meta-analysis of cohort studies. Transl Oncol. (2023) 38:101798. doi: 10.1016/j.tranon.2023.101798 
	 6. Tan,QQ
, Du,XY
, Gao,CL
, and Xu,Y
. Higher dietary inflammatory index scores increase the risk of diabetes mellitus: a Meta-analysis and systematic review. Front Endocrinol. (2021) 12:693144. doi: 10.3389/fendo.2021.693144 
	 7. King,DE
, and Xiang,J
. The dietary inflammatory index is associated with diabetes severity. J Am Board Fam Med. (2019) 32:801–6. doi: 10.3122/jabfm.2019.06.190092 
	 8. Asadi,S
, Aminianfar,A
, Shiva,F
, Asadi,S
, Yarizadeh,H
, Qorbani,M , et al. Association between dietary inflammatory index scores and diabetes sensorimotor polyneuropathy in patients with type 2 diabetes mellitus: a case-control study. Evid Based Complement Alternat Med. (2022) 2022:1–8. doi: 10.1155/2022/2661649 
	 9. Chuan,F
, Tang,K
, Jiang,P
, Zhou,B
, and He,X
. Reliability and validity of the perfusion, extent, depth, infection and sensation (PEDIS) classification system and score in patients with diabetic foot ulcer. PLoS One. (2015) 10:e0124739. doi: 10.1371/journal.pone.0124739 
	 10. Haghshenas,N
, Baharanchi,FH
, Melekoglu,E
, Sohouli,MH
, and Shidfar,F
. Comparison of predictive effect of the dietary inflammatory index and empirically derived food-based dietary inflammatory index on the menopause-specific quality of life and its complications. BMC Womens Health. (2023) 23:349. doi: 10.1186/s12905-023-02485-y 
	 11. Fu,W
, zhao,J
, Cheng,G
, Xu,L-B
, Lyu,L
, and Ding,Y
. Dietary inflammatory index and its association with fatty liver disease: a study in obese and non-obese populations. BMC Gastroenterol. (2025) 25:102. doi: 10.1186/s12876-024-03585-1 
	 12. Motamedi,A
, Askari,M
, Mozaffari,H
, Homayounfrar,R
, Nikparast,A
, Ghazi,ML , et al. Dietary inflammatory index in relation to type 2 diabetes: a Meta-analysis. Int J Clin Pract. (2022) 2022:9953115. doi: 10.1155/2022/9953115 
	 13. Rui,Y
, Zhang,X
, Xie,H
, Qi,H
, Liu,R
, and Zeng,N
. Association of the dietary inflammatory index with complicated diabetic kidney disease in people with diabetes mellitus: evidence from NHANES 2009-2018. Acta Diabetol. (2024) 61:1375–84. doi: 10.1007/s00592-024-02288-z 
	 14. Shu,Y
, Wu,X
, Wang,J
, Ma,X
, Li,H
, and Xiang,Y
. Associations of dietary inflammatory index with prediabetes and insulin resistance. Front Endocrinol. (2022) 13:820932. doi: 10.3389/fendo.2022.820932 
	 15. Giugliano,D
, Ceriello,A
, and Esposito,K
. The effects of diet on inflammation. JACC. (2006) 48:677–85. doi: 10.1016/j.jacc.2006.03.052 
	 16. Zhang,C
. The role of inflammatory cytokines in endothelial dysfunction. Basic Res Cardiol. (2008) 103:398–406. doi: 10.1007/s00395-008-0733-0 
	 17. Kim,YW
, West,XZ
, and Byzova,TV
. Inflammation and oxidative stress in angiogenesis and vascular disease. J Mol Med. (2013) 91:323–8. doi: 10.1007/s00109-013-1007-3 
	 18. Mohamed,AA
, Hussein,MAE
, Hanna,IN
, Nashwan,AJJ
, Saleh,M
, Wahed,WYA , et al. The potential impact and diagnostic value of inflammatory markers on diabetic foot progression in type II diabetes mellitus: a case–control study. Med Clin. (2024) 162:e33–9. doi: 10.1016/j.medcli.2024.01.009

	 19. Suzuki,T
, Ohishi,T
, Tanabe,H
, Miyoshi,N
, and Nakamura,Y
. Anti-inflammatory effects of dietary polyphenols through inhibitory activity against metalloproteinases. Molecules. (2023) 28:426. doi: 10.3390/molecules28145426 
	 20. Muller,M
, Trocme,C
, Lardy,B
, Morel,F
, Halimi,S
, and Benhamou,PY
. Matrix metalloproteinases and diabetic foot ulcers: the ratio of MMP-1 to TIMP-1 is a predictor of wound healing. Diabet Med. (2008) 25:419–26. doi: 10.1111/j.1464-5491.2008.02414.x 


Copyright
 © 2025 Alanazi, Alabonassir, Almasabi, Alhazmi, Alotni, Mirdad and Alghamdi. 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/xhtml/Nav.xhtml




Contents





		Cover



		The association between dietary inflammatory index and diabetic foot ulcers in type 2 diabetes: a case-control study



		Introduction



		Methods



		Study design and setting



		Participants



		Data collection



		Statistical analysis









		Results



		Baseline characteristics



		Association between E-DII and DFU









		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher’s note



		References



















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

The association between dietary
inafl mmatory index and diabetic
foot ulcers in type 2 diabetes: a
case-control study












OPS/images/crossmark.jpg
©

2

i

|






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






