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Abstract: Inflammation is known to be risk factors for metabolic diseases. The purpose of this study 17 

was to develop a Food-based Index of Dietary Inflammatory Potential (FBDI) and conduct its 18 

validation assessment. This study analyzed raw data from Korean Genome and Epidemiology Study 19 

2012-2014 data of 17,771 people. We carried out the correlation analysis between 51 food groups and 20 

hs-CRP. The FBDI was developed by multiple regression method with hs-CRP and selected 17 food 21 

group. For the validation of FBDI, 7,795 people in the 6th Korea National Health and Nutrition 22 

Examination Survey (KNHAES) was used. Binary logistic regression analysis was used for risk 23 

analysis of metabolic syndrome and FBDI. The FBDI model included that 7 were composed of anti-24 

inflammatory food groups and 3 of inflammatory food groups. The FBDI was calculated by 25 

multiplying the intake of food group by β coefficients. KNHAES were included in the validation of 26 

FBDI. The risk of metabolic syndrome was found to be 2.152 times higher in the group with the 27 

highest FBDI than in the group with the lowest one (95% Cl:1.458-3.178, p for trend=0.000). This study 28 

developed FBDI reflecting food intake for Koreans, which showed a significant relationship with the 29 

risk of metabolic syndrome. 30 

 31 

Keywords: metabolic syndrome; inflammation; index; Korea  32 

 33 

1. Introduction 34 

Current trends in metabolic diseases such as obesity, diabetes, hypertension, hyperlipidemia and 35 

cerebrovascular disease, which are highly related to lifestyle, show an overall increase in prevalence. 36 

This leads to an increase in domestic and overseas medical expenses; thus, preventive management 37 

is emphasized. The lack of physical activity, diet-related factors[1-6] and chronic inflammation have 38 

been reported as major factors related to metabolic diseases. Chronic inflammation has been reported 39 

to affect both the expression and progression of metabolic diseases and high sensitivity C-reactive 40 

protein (hs-CRP), nuclear factor kappa B (NF-κB), interleukin-6 (IL-6), and tumor necrosis factor α 41 

(TNF-α) are known as typical inflammatory indexes. The American Heart Association and the 42 

Centers for Disease Control and Prevention (AHA/CDCP) have proposed the use of hs-CRP as a risk 43 

assessment index for patients with cardiovascular disease.[7]  44 

Several studies have reported that chronic inflammation is also highly associated with dietary 45 

factors. The relationship between inflammation and nutrients such as vitamins, complex 46 

carbohydrates, and dietary fiber, has been reported[8-12] and food groups such as vegetables and 47 

fruits,[13] and whole grains[14] have been found to lower inflammation. Dietary patterns, as well as 48 
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single nutrients and foods, have been reported to be associated with chronic inflammation, and the 49 

Mediterranean diet has been reported to be a typical anti-inflammatory diet.[15] On the other hand, 50 

Western dietary patterns that involve the consumption of high-fat red meat, high-fat dairy products, 51 

and refined grains, are reported to cause chronic inflammation.[16]  52 

Thus, Shivappa et al. developed a non-invasive method of estimating inflammation associated 53 

with meal intake using systematic literature review data.[17] The results of studying U.S. and Europe 54 

centered dietary inflammatory index (DII) showed that the increase in DII correlates with the risk of 55 

asthma, depression, various cancers, and the risk of mortality from cancer,[18] and also correlates 56 

with the risk of metabolic syndrome[19] or cerebrovascular disease,[20-22] which are representative 57 

metabolic diseases. The variables used in the formula for DII are the nutrient analysis value and food 58 

intake, requiring analysis and calculation steps after the dietary intake survey. Therefore, it cannot 59 

be used readily in the clinical nutrition field. In addition, Tabung et al. developed the empirical 60 

dietary inflammatory index (EDII) based on food intake,[23] but its application to Koreans with 61 

different eating patterns is limited because it mainly reflects foods consumed in Western diets. The 62 

purpose of this study was to develop the food-based Index of dietary inflammatory potential (FBDI) 63 

model as food units, reflecting dietary pattern for Korean and estimating inflammation through 64 

intake analysis in an actual clinical nutrition field. In order to assess the validity of the FBDI tool, the 65 

relationship between the risk of metabolic syndrome and FBDI was analyzed using data from the 66 

Korea National Health and Nutrition Examination Survey (KNHENES). 67 

 68 

2. Materials and Methods  69 

 70 

2.1 Development of the FBDI assessment tool 71 

 72 

2.1.1 Food groups 73 

For the development of the FBDI, data from the Korean Genome and Epidemiology Study 74 

(KoGES)-Health Examinee (HEXA) were used and classified into 51 food groups. Grain were 75 

classified into nine categoris white rice, other grains, bread and wheat flour, noodles, ramen, pizza 76 

and hamburgers, rice cake, cereal, and sweets. Based on data from International Agency for Research 77 

on Cancer (IARC), fruits were divided into similar colors and classified into four kinds of orange 78 

fruit, citrus, red fruit, and berries[24] Vegetables were divided according to colors or characteristics 79 

and classified into six kinds of green vegetables, cabbage and stem vegetables, lettuce, onion, bulbs, 80 

red vegetables and tomatoes, kimchi, ginger, and ginseng. Kimchi, frequently consumed by Koreans, 81 

was categorized separately. Meat was classified based on the criteria reported in a study conducted 82 

by Linseisen  et al.[25] and was finally divided into eight categories: beef, pork, bacon, poultry, 83 

intestines, other meat, processed meat product, and fried chicken. Beverages were classified into four 84 

kinds, including bean and leaf tea, sikhye and carbonated beverage, mixed coffee and sweetened 85 

drinks, and alcohol; seafood into four kinds such as fish, shellfish, processed seafood, salted seafood 86 

and fish eggs; and fat and oils into animal fats and vegetable oils. In addition, the food groups were 87 

classified into 51 foods: potato and starch, sugars, legumes, nuts and seeds, mushrooms, eggs, 88 

seaweed, dairy products, seasoning, processed foods and others. 89 

 90 

Table 1. Food groups classification  

Food group 
Reclassified 

food 
Reclassified food group 

Cereals 9 
white rice, other grain, Bread·Wheat flour, noodles, ramen, 

pizza·hamburgers·sandwiches, rice cake, cereal, and sweets 

Potato and 

starch 
1 -  

Sugars 1 - 

Legumes 1 - 
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Nuts and seeds 1 - 

Vegetables 9 

green vegetables, cabbage and stem vegetables, lettuce, onion, 

bulbs, red vegetables and tomatoes, kimchi, ginger, and 

ginseng 

Mushrooms 1 - 

Fruit 4 orange fruit, citrus, red fruit, berries 

Meat 8 
beef, pork, bacon, poultry, intestines, the other meat, processed 

meat product, and fried chicken  

Eggs 1 - 

Seafood  4 fish, shellfish, processed seafood, salted seafood, and fish eggs 

Seaweed 1 - 

Dairy products  1 - 

Fat and oils  2 animal fat, vegetable oils 

Beverages and 

Alcohol 
4 

bean and leaf tea, sikhye and carbonated beverage, mixed 

coffee and sweetened drinks, alcohol 

Seasoning 1 - 

Processed 

foods 
1 - 

Etc. 1 - 

18 51  

 91 

 92 

2.1.2. Selection of subjects 93 

The 24-hour recall method data of males and females aged 40-72 years who participated in the 94 

2012-2014 KoGES HEXA was utilized. We excluded subjects with hs-CRP values of more than 10 95 

mg/L. Also, after excluding those diagnosed with hypertension, diabetes, stroke, myocardial 96 

infarction, angina pectoris, chronic gastritis, gastric ulcer, duodenal ulcer, chronic hepatitis, 97 

cholecystitis, bronchitis, arthritis, and cancer, which could potentially affect hs-CRP levels, 17,771 98 

subjects were included in the final analysis. The present study was approved by the Clinical Test 99 

Deliberation Commission of the Institutional Review Board, Wonkwang University (WKIRB-201801-100 

SB-006). 101 

 102 

2.1.3. Statistical analysis 103 

Spearman correlation analysis between log hs-CRP and the 51 food groups was carried out to 104 

select food groups with significant correlation. The selected 17 food groups were analyzed using the 105 

stepwise selection method of multiple regression with hs-CRP and the formula for FBDI was 106 

developed using the regression coefficients derived from the regression equation. All statistical 107 

analyses were performed with SPSS version 23.0 (IBM Corp., Armonk, NY, USA).  108 

  109 

2.2. Validation of the FBDI 110 

 111 

2.2.1. Selection of subjects 112 

The validity of the FBDI was analyzed for 13,525 adults aged 20-64 in the 6th KNHANES (2013-113 

2015). A total of 7,795 people were selected for the study, after excluding those with missing data 114 

(n=2,277), no 24-hour recall data (n=4,751), and who did dietary therapy (n=3,947). Metabolic 115 

syndrome was diagnosed according to the definition of the Modified National Cholesterol Education 116 

Program Adult Treatment Panel Ⅲ (NCEP-ATP III) proposed by the American Heart Association 117 

and National Heart, Lung, and Blood Institute (AHA/NHLBI) in 2005. HDL-cholesterol concentration 118 

of ≤40 mg/dL in men and ≤ 50 mg/dL in women, triglycerides ≥150 mg/dL, systolic blood pressure 119 
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≥130 mmHg or diastolic blood ≥85 mmHg, or fasting blood glucose ≥100 mg/dL were diagnosed as 120 

metabolic syndrome. Regarding waist circumference, the Obesity Treatment Guidelines of the 121 

Korean Society for the Study of Obesity were applied. Cut-off values of 90 cm and 85 cm were 122 

considered for men and women, respectively, beyond which the individual was diagnosed with 123 

metabolic syndrome.[26] Demographic variables such as age, gender, household income, and 124 

education level of the subjects were surveyed through questionnaires, and body mass index was 125 

calculated from the values obtained for height and weight. 126 

  127 

2.2.2. Statistical analysis  128 

In order to evaluate the difference in general body measurements, biochemical indicators and 129 

nutrient intake according to FBDI, FBDI values were divided into quartiles and ANOVA and 130 

crossover analyses were performed. In addition, odds ratio (OR) and confidence interval (CI) were 131 

calculated by performing binary logistic regression analysis to analyze the risk of metabolic 132 

syndrome with increasing FBDI. All analyses were performed as composite sample analyses, and 133 

household income, education level, present smoking status (current/past/non-smoker), and moderate 134 

physical activity practice rate (Y/ N) were used as nominal correction variables, and age, energy 135 

intake and body mass index as continuous correction variables. All statistical analyses were 136 

performed using SPSS version 23.0 (IBM Corp., Armonk, NY, USA).  137 

 138 

3. Results 139 

 140 

3.1. Development of FBDI assessment tool model 141 

 142 

The final formula model of FBDI is shown in Figure 1. After repeating the multiple regression 143 

analysis for seventeen food groups identified as being correlated through the nonparametric 144 

correlation analysis between 51 food groups and hs-CRP, we developed the formula using the beta 145 

(β) coefficients of the multiple regression equation for the 10 food groups for which significance was 146 

confirmed. At this time the β coefficients derived from each food group was too small, so there was 147 

some difficulty in the analysis for actual use. Therefore, each β coefficient was multiplied by 100. 148 

 149 

 150 

3.2. Validation of FBDI 151 

 152 

3.2.1. Correlation analysis between FBDI and Health indicators  153 

Table 2 shows the results of the analysis of the characteristics of subject correlation according to 154 

FBDI using the 6th KNHANES data for the validation of FBDI. There was significant difference in 155 

sex, income, education level and energy intake (kcal) with increasing FBDI, but no significant 156 

difference with age, BMI, smoking status and experience of physical activity. 157 

 158 

  159 

Table 2. Characteristics of subjects according to FBDI  

Variable 

Q1  

(m=-12.82,  

M=-10.53 ) 

Q2  

(m=-3.50, 

M=-3.37 ) 

Q3  

(m=0.42, 

M=0.43) 

Q4  

(m=5.83,  

M=4.51) 

p 

Age (yr)† 41.6  (0.34) 41.5  (0.33) 40.7  (0.35) 41.5  (0.35) 0.170 

BMI (kg/m2) †  23.3  (0.09) 23.6  (0.10) 23.5  (0.10) 23.6  (0.10) 0.057 

Energy intake (kcal)† 2275.2 (18.5) 1984.2 (19.8) 1914.0 (19.5) 2117.5 (19.1) 0.000 

Sex‡           0.000 

 Male 659 (20.6)￡ 695 (22.5) 753 (23.9) 1056 (33.0)  

 Female 1289 (27.7) 1253 (27.2) 1196 (25.8) 891 (19.2)  

Income (quartile)‡          0.000 
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 160 

3.2.2. Comparison of metabolic syndrome indicators and blood lipid concentration according to FBDI 161 

Table 3 shows the comparison of metabolic syndrome indicators and blood lipid concentration 162 

according to FBDI. Systolic blood pressure, fasting blood glucose, and triglyceride, which are 163 

components of metabolic syndrome, were found to significantly increase with increasing FBDI, and 164 

HDL-cholesterol was found to significantly decrease with increasing FBDI. 165 

 166 

 1st (lowest)  115 (7.3) 149 (7.0) 200 (9.0) 249 (11.4)  

 2nd  414 (20.5) 487 (24.7) 537 (27.8) 541 (28.4)  

 3rd  615 (33.4) 607 (31.3) 619 (32.6) 632 (32.5)  

 4th (highest) 753 (38.9) 699 (37.1) 587 (30.7) 516 (27.6)  

Education level‡         0.000 

 Elementary school 140 (15.9) 196 (23.4) 246 (27.3) 281 (33.4)  

Middle school  169 (21.6) 161 (23.2) 196 (26.0) 214 (29.2)  

 High school  732 (23.7) 736 (24.4) 723 (25.1) 739 (26.8)  

 College or higher 805 (26.7) 761 (26.2) 681 (24.1) 598 23.0)  

Smoking‡         0.319 

 Never   1559 (24.2) 1538 (24.7) 1568 (25.3) 1494 (25.9)  

Ex-smoking 46 (23.0) 49 (24.5) 58 (27.8) 52 (24.7)  

 Current 302 (23.9) 319 (25.7) 276 (22.0) 364 (28.4)  

Experience of physical activity (moderate) ‡      0.499 

 Yes 35 (22.7) 25 (21.0) 29 (23.6) 45 (32.7)  

 No 600 (23.1) 643 (25.2) 637 (25.6) 613 (26.1)  

FBDI quartile range: Q1: -79.16~-6.10, Q2: -6.10~-1.29, Q3: -1.29~2.20, Q4: 2.20~39.02 (m = mean, M = 

median). †Mean (SD); ‡n (%) 

Table 3. Comparison of metabolic syndrome indicator and blood lipid concentration according to 

FBDI 

Variable 

Q1  

(m=-12.82,  

M=-10.53 ) 

Q2  

(m=-3.50, 

M=-3.37 ) 

Q3  

(m=0.42, 

M=0.43) 

Q4  

(m=5.83,   

M=4.51) 
p 

Exposure of MS, n(%) 334 (19.1) 424 (25.1) 405 (23.6) 548 (32.3) 0.000 

MS component          

WC (cm) 79.3  (0.28) 80.3  (0.28) 80.1  (0.29) 81.4  (0.27) 0.000 

SBP (mmHg) 112.9  (0.37) 113.8  (0.38) 114.0  (0.40) 115.9  (0.41) 0.000 

DBP (mmHg) 74.7  (0.28) 75.2  (0.29) 75.1  (0.30) 76.7  (0.28) 0.000 

Fasting glucose 

(mg/dl) 
96.7  (0.60) 97.0  (0.54) 96.8  (0.61) 98.5  (0.56) 0.066 

TG (mg/dl) 133.0  (4.58) 135.0  (3.08) 135.5  (2.96) 152.4  (3.53) 0.000 

HDL-chol (mg/dl) 52.4  (0.33) 51.8  (0.31) 52.1  (0.34) 50.1  (0.32) 0.000 

Other blood lipid concentrations 

Total cholesterol 

(mg/dl) 
188.9  (0.95) 189.0  (0.95) 188.2  (0.96) 188.6  (0.98) 0.901 

LDL-chol (mg/dl) 113.8  (1.32) 115.0  (1.28) 116.6  (1.29) 114.6  (1.27) 0.439 

WC: Waist Circumference 

SBP: Systolic Blood Pressure 

DBP: Diastolic Blood Pressure 

TG: Triglyceride  
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 167 

 168 

3.2.3. Risk analysis of metabolic syndrome according to FBDI 169 

Table 4 shows the results of the binary logistic regression analysis for the risk analysis of 170 

metabolic syndrome with increasing FBDI. Among all subjects, age, sex, education level, income 171 

level, BMI, caloric intake, smoking, physical activity, were corrected and as a result, the risk of 172 

metabolic syndrome was found to be 2.152 times higher in the group with highest FBDI than in the 173 

group with lowest FBDI (95% Cl: 1.458-3.178) (p=0.002, p for trend=0.000). 174 

 175 

Table 4. Odd ratios of metabolic syndrome according to FBDI  

Variable Q1 
Q2 

OR (95% CI) 

Q3 

OR (95% CI) 

Q4 

OR (95% CI) 
p 

p for 

trend  

Crude 
1 

(ref) 
1.352 (1.126-1.622) 1.250 (1.037-1.506) 1.768 (1.489-2.100) 0.000 0.000 

Adjusted model 1† 1 1.378 (1.126-1.686) 1.285 (1.052-1.570) 1.449 (1.202-1.748) 0.001 0.001 

Adjusted model 2‡ 1 1.374 (1.116-1.692) 1.256 (1.015-1.552) 1.397 (1.147-1.702) 0.004 0.006 

Adjusted model 3§, 1 1.405 (1.110-1.780) 1.340 (1.046-1.716) 1.675 (1.345-2.088) 0.000 0.000 

Adjusted model 4¶, 1 1.379 (0.946-2.010) 1.384 (0.954-2.007) 2.152 (1.458-3.178) 0.002 0.000 

†Adjusted model 1 : adjusted for sex, and age 
‡Adjusted model 2 : adjusted for sex, age, education, and income 
§Adjusted model 3 : adjusted for sex, age, education, income, BMI, and energy 
¶Adjusted model 4 : adjusted for sex, age, education, income, BMI, energy, smoking, and physical activity 

 176 

 177 

4. Discussion 178 

The purpose of this study is to develop an FBDI reflecting the actual inflammatory index and 179 

dietary intake of the Korean people and to conduct a validity analysis.  180 

Among FBDI composition food groups selected through this study, those which showed 181 

negative correlation with inflammation were found to be green vegetables, eggs, citrus, legumes, red 182 

fruits, Bread·Wheat flour, nuts and seeds and the food groups showing positive correlation were 183 

found to be 10 in total, and included mixed coffee, sweetened drinks, white rice and beef. Previous 184 

studies on the relationship between food groups and chronic inflammation showed that there were 185 

many specific foods such as whole grains, fruits, vegetables, brewed coffee and tea, the intake of 186 

which decreases CRP level.[27,28] The relationship between hs-CRP and food group derived from 187 

this study showed that as the intake of nuts, legumes and apples increases, hs-CRP decreases,[28-31] 188 

and the increase in intake of citrus polyphenol, which is abundant in citrus and flavonoid that is 189 

abundant in red fruit decreases the blood levels of hs-CRP.[28,32] However, white rice,[33] mixed 190 

coffee, beef, bread, Bread and Wheat flour, and eggs showed no significant difference in variation of 191 

hs-CRP, or rather the opposite result in this study. The first reason for this result is that the analysis 192 

conducted in this study closely reflects the food intake characteristics of Koreans. For example, it has 193 

been reported that the increase in coffee intake tends to lower hs-CRP,[34] but Koreans consume a 194 

significant amount of mixed coffee.[35] Thus, this study classified and analyzed mixed coffee and 195 

brewed coffee and as a result, they were found to be food groups showing positive correlation with 196 

hs-CRP. Another reason for the selection of food groups is that recent studies on the relationship 197 

between food groups and health indicators were not limited to one food group but analyzed the 198 

relevance of interactions between food groups. For this reason, 10 food groups were selected in this 199 

study using multiple regression analysis, which considers the effect between food groups on the 200 

selection of final food groups. The EDII also includes tomatoes, other vegetables, other fish in the 201 

food group showing positive correlation with inflammation, beer, wine, snack, pizza in the food 202 

group showing negative correlation,[23] indicating that food intake patterns seem to have a 203 

HDL-chol: High-density lipoprotein cholesterol 

LDL-chol:Low-density lipoprotein cholesterol 
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significant impact on inflammation rather than the effects of one food group. The method of selecting 204 

food groups by the interaction between food groups utilized in the analytical method of this study 205 

derived meaningful results by the analytical method. For example, white rice and beef, which are 206 

found to increase inflammation in this study, can be said to be foods with high nutritional values 207 

when considered alone. In the traditional Korean diet, it is possible to eat various nutrients in a 208 

balanced way through rice, soup, and various side dishes. As a result, ordinary Korean people 209 

perceive Korean food that is consumed with rice as healthy diet.[36] However, it has been reported 210 

that Koreans actually consume relatively high amounts of carbohydrates by ingesting rice, soup or 211 

stew, one or two side dishes, which is closely related to the increase in metabolic syndrome, diabetes, 212 

and dyslipidemia.[37,38] As shown above, the relationship between the unbalanced dietary intake of 213 

foods consumed by Koreans and chronic disease can be used as a sufficient basis to explain the food 214 

groups derived in this study. In light of the results of this study, studies on food intake patterns need 215 

to be carried out to reflecting the characteristics by region and age. Therefore, based on the results of 216 

this study, it is necessary to analyze the close relationship between food intake pattern and 217 

inflammation for each analysis subject in the future research. In addition, when suggesting guidelines 218 

and educational materials for metabolic disease patients with contents related to food groups derived 219 

through FBDI, it should be structured to involve the consumption of foods that are derived or 220 

restricted, rather than emphasizing one food.  221 

The FBDI developed in this study has several specificity. The FBDI was developed to reflect the 222 

relationship between inflammation and dietary intake using the analysis results of actual subjects. 223 

Another significance is that it was developed with a focus on utilization in clinical nutrition practice 224 

from the point of designing the index. FBDI has the advantage in that the calculation can be simplified 225 

by applying only the total intake of the 10 food groups extracted from the subjects to the formula. In 226 

addition, the EDII, which was developed as an index reflecting the relevance of dietary intake with 227 

IL-6, CRP, TNFα receptor 2, and adiponectin through data such as Nurses Health Study (NHS), 228 

Nurses Health Study (NHS-Ⅱ) and Health Professionals' Follow-up Study (HPFS), is similar to this 229 

study in terms of utilizing the actual inflammatory index,[23] but it shows differences in the types of 230 

inflammation-related foods by conducting the analysis for Koreans with different eating patterns. 231 

The finally developed FBDI is considered to be an index that can measure the level of inflammation 232 

through meals in countries with rice as a staple food. In addition, FBDI can be calculated only by the 233 

intake of the food group, so it is expected that the inflammation level can be predicted by a simple 234 

meal survey in the clinical nutrition setting. 235 

In a previous study, the researchers developed the inflammatory index that based dietary for 236 

Korean (K-DII) by selecting the final 17 food groups through logistic regression analysis after 237 

propensity score matching with those with hs-CRP values of 3 mg/L or higher in the same group in 238 

the ratio of 1:2.[39] However, the study developed the index for metabolic disease patients by 239 

extracting only subjects whose hs-CRP were matched at values higher than 3 mg/L. Given that hs-240 

CRP is reported as a management and prediction index of cerebrovascular disease, FBDI reflecting 241 

the dietary intake of healthy people can be used by anyone, so it seems to be able to exert a more 242 

effective value than the K-DII developed in the previous study. Currently, hs-CRP is known as an 243 

inflammatory index that can determine the individual's health status and the AHA/CDCP present 244 

the criteria for hs-CRP as an index for treatment and prognostic monitoring of patients with 245 

cardiovascular disease[7,40]. Recently, the usefulness of hs-CRP as a predictor of cardiovascular 246 

disease has been verified through various studies. Considering the incidence of cerebrovascular 247 

disease and its mortality rate among Koreans, and the subjects used in the development of this study, 248 

the FBDI developed by applying hs-CRP is considered to show a sufficient utilization value for 249 

prevention and management of cerebrovascular disease by estimating inflammation through meals. 250 

For the validation of the FBDI, this study analyzed the 6th National Health and Nutrition 251 

Examination Survey data. Lower FBDI scores imply an anti-inflammatory diet and higher scores 252 

reflect inflammatory meals. As a result of the analysis of the relationship between FBDI divided into 253 

quartiles and metabolic syndrome, as FBDI increases, waist circumference, systolic blood pressure, 254 

diastolic blood pressure, triglycerides, and HDL-cholesterol were significantly different among the 255 
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components of metabolic syndrome and the risk of metabolic syndrome was also different. Metabolic 256 

syndrome is a disease that has been reported to correlate with various forms of inflammation, and 257 

many studies have shown the relationship with hs-CRP. A study by showed a positive correlation 258 

between CRP and triglyceride[41], and another study for 229 adults with metabolic syndrome in 259 

Korea showed a positive correlation between hs-CRP and waist circumference.[42] In a study by 260 

Ridker et al. the number of constituents of metabolic syndrome was significantly increased according 261 

to the concentration of CRP[43], and in the study conducted by Santos et al. for adults in the 262 

Portuguese region, all five components of the metabolic syndrome were significantly higher in CRP 263 

when the criteria for metabolic syndrome are met and as the number of constituent indicators 264 

increased, the average concentration of CRP increased.[44] In this study, the risk of metabolic 265 

syndrome was increased in the group with higher FBDI than in the group with lowest FBDI. The 266 

study conducted by Indulekha et al. of Asian-Indians showed that as the log hs-CRP value increases, 267 

the risk of metabolic syndrome increases[45], and Vu et al. reported that increased incidence of 268 

metabolic syndrome, diabetes, past CVD, and CRP are associated with the risk of peripheral vascular 269 

disease.[46] In the study by Danesh et al. that analyzed the Reykjavik study, the risk of coronary 270 

artery disease was found to be 1.92 times higher in patients over CRP 2 mg/L, showing that CRP is 271 

closely related to vascular disease prognosis.[40] The relationship between FBDI and the metabolic 272 

syndrome was confirmed by previous studies such as the pattern of hs-CRP concentration in the 273 

metabolic syndrome, the risk of metabolic syndrome according to hs-CRP concentration, and the risk 274 

of cardiovascular disease. In this study, the validation of FBDI was carried out for one disease, called 275 

metabolic syndrome, but since the metabolic syndrome includes reference indicators such as blood 276 

glucose, triglycerides, blood pressure, and waist circumference, it is necessary to validate various 277 

cardiovascular diseases to utilize FBDI in clinical nutrition field. The limitation of this study is the 278 

analysis of FBDI using the 24-hour recall method during the development and analysis of FBDI, 279 

which may not reflect a usual intake pattern. In addition, FBDI was developed by analyzing the 280 

relevance between actual inflammatory index and food intake, but it was developed using only hs-281 

CRP, a typical inflammatory index. However, this study is significant in that it developed nutritional 282 

assessment tool that can be easily used on the clinical site reflecting the dietary inflammatory 283 

potential of Korean. 284 
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