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Abstract

Numerous studies suggest that the Dietary Inflammatory Index (DII) is
inversely associated with the onset of various diseases; however,
the relationship between DIl and the Lipid Accumulation Product (LAP)
remains unclear. This research intends to explore the association between
DIl and LAP across different people to inform dietary practices and manage
body lipid levels effectively. Data were gathered from the National Health
and Nutrition Examination Survey (NHANES) between 1999 and 2018,
examining a cohort of 17,790 participants. Linear regression analysis, along
with sensitivity analysis, was used to investigate the association between the
Dietary Inflammatory Index (DIl) and the Lipid Accumulation Product (LAP).
Additionally, subgroup analysis was performed to ascertain if the correlation
between DIl consumption with LAP varied depending on the population or
situations. After accounting for possible confounding variables, a significant
positive association between DIl with LAP was observed [in model 1 (3=2.01,
95% Cl = 1.40, 2.63, P < 0.001), in model 2 (B = 1.47, 95% CI = 0.83, 2.10,
P <0.001), and model 3 (8 = 0.86, 95% Cl = 0.25, 1.47, P =0.006)]. Subgroup
analyses indicated that this association between DIl and LAP persisted
across various age groups, among males, and in populations without cancer,
cardiovascular diseases, chronic kidney issues, diabetes, hypertension, and
non-smokers, among others. The results from the sensitivity analysis imply
that the findings made in this research are reliable and consistent. Following
an analysis of the data, the results indicated a positive relationship between
DIl and LAP. This research establishes a basis for additional investigations
into the connection between inflammatory diets and circumstances such as
diabetes, metabolic syndrome, and nonalcoholic fatty liver disease.
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Introduction

With the change in people's living habits and diet,
the number of obese people is increasing year by
year." Obese people with large amounts of visceral
adipose tissue are more likely to suffer from chronic
diseases such as cardiovascular disease (CVD).?®
Abdominal obesity, especially general obesity,
presents a risk to both cardiovascular and cerebro-
vascular health.#® There are multiple approaches
available for assessing obesity. Among these, the
body mass index (BMI) is generally acknowledged
to be the main and simple measure used in clinical
environments. Nevertheless, BMI is impossible
to differentiate between muscle mass and total
body fat, and it does not effectively represent
abdominal fat levels.®® Consequently, various
metrics for evaluating central obesity, including
the lipid accumulation product (LAP), have been
extensively utilized in clinical studies. The LAP is
considered a trustworthy measure of visceral fat
accumulation.®'° LAP, which serves as a measure for
the overaccumulation of abdominal fat derived from
triglycerides (TG) and waist circumference (WC),
is regarded as the most reliable predictor of metabolic
equivalence in individuals who are middle-aged
and older."

Nutrition, being a significant potential contributor of
chemicals that are either pro- or anti-inflammatory,
serves as a crucial regulator of inflammation.?
After a thorough analysis of the body of research,
the Dietary Inflammation Index (DII) can be used to
assess the inflammatory effects of diet.” To control
the levels of six different inflammatory biomarkers—
tumor necrosis factor-a(TNF-a), interleukin-4 (IL-4),
C-reactive protein (CRP), interleukin 10 (IL-10),
interleukin-13 (IL-1B), and interleukin-6 (IL-6)—a
score was given to each of the 45 dietary factors14.
DIl value was negatively correlated with the anti-
inflammatory ability of diet.’™ DIl combines the
effects of all components on inflammation rather
than depending on individual dietary assessments
or recommended intake.'®'” Diet is closely linked
to disease and is easy to control and regulate,
so choosing an anti-inflammatory diet may be an
approach with high potential for beneficial effects.
Investigation into the DIl is quite comprehensive.
For instance, research examining the links between
DIl and various chronic illnesses indicates that
the possibility of food inflammation may increase
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the risk of chronic illnesses like diabetes, heart
disease, depression, and cancer.'® Because chronic
inflammation is significantly regulated by diet, a
nutritious diet could help reduce the inflammatory
response.'® Dietary interventions can serve to
diminish both the prevalence and progression of
inflammatory conditions, offering a cost-effective
and accessible solution.

DIl is an important tool for assessing the relationship
between diet and health.?’ Previous studies have
provided preliminary evidence that there is a
relationship between inflammation and LAP. The
maintenance of lipid balance is intricately linked
to the inflammatory immune response, with their
cellular and molecular pathways interacting
reciprocally.?! Inflammation can induce podocyte
lipid accumulation through dysregulation of the
low-density lipoprotein receptor (LDLR) pathway.?
Lipid peroxidation, insulin resistance, and systemic
inflammation are significantly correlated with LAP
in people with type 2 diabetes.? Given the limited
previous research, a more complete understanding
of the link between dietary inflammation and LAP
is important for efficient prevention and treatment
of central obesity. Surprisingly, there had been no
previous reports of this particular relationship. To fill
this gap, our study aims to explore the association
between DIl and LAP to provide important insights
into how diet affects the pathophysiology of diseases
such as central obesity, and ultimately to provide
more theoretical support for the treatment and
prevention of LAP-related diseases.

Materials and Methods

Data Sources

The National Health and Nutrition Examination
Survey (NHANES) project conducts research on
populations in different communities around the U.S.
A sophisticated sampling design is used to randomly
select people who are two months of age or older.
The available data comprises structured question-
naires, physical examinations, laboratory results,
and additional information. Data collection was
reliably conducted and released every two years.
The research acquired information from an ongoing
cycle that extended from 1999 to 2018.

The research utilized published studies and
collaborations that offer aggregate statistics that are
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accessible to the public. The studies were approved
by an ethics review committee and individuals
involved. Furthermore, this study did not employ
individual-level data; hence, it is unnecessary to
seek approval from a new ethics review committee.

Study Population

In the beginning, our analyses incorporated a total
of 96,811 noninstitutionalized individuals. However,
participants with absent LAP data (n=72,388) were
removed from the study, along with those missing data

NHANES 1999-2018
(N=96,811)

Eligible participants
(N=17,790)

Participants with missing data
for covariates (marry=919;
education=24; alcohol=2,420;
smoke=13; hypertension=4;

DM-=576 21;
COPD=1; CVD=I; cance
PIR=1,529)

Linear regression
Subgroup analysis
Sensitivity analysis
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for the DIl (n=1,011). Furthermore, individuals who
lacked other pertinent covariates were also excluded;
this encompassed participants with absent data for
variables, including marital status (n=919), education
level (n=24), alcohol consumption (n=2,420),
smoking status (n=13), hypertension (n=4), diabetes
mellitus (n=576), chronic kidney disease (n=121),
chronic obstructive pulmonary disease (n=1),
cardiovascular disease (n=1), cancer (n=14), and
poverty-to-income ratio (n=1,529). Ultimately, 17,790
participants participated (Figure 1).

Without data from LAP
o (N=72,388)

)

t

Fig. 1: Flowchart of the study design and participants.

DIl Calculation

All participants in the NHANES ftrial were eligible
to engage in two interviews centered on 24-hour
dietary recalls. Interviews are conducted via mobile
screening facilities and telephone. The dietary data
used was based on the average compiled from both
interviews.

DIl was established by Shivappa via an exhaustive
assessment of the available literature and was
utilized.”™ The DIl measures diet inflammatory
potential by analyzing its association with six
biomarkers and evaluates dietary intake for 45
nutrients. The global standard average method was
used to calculate the Z-score for each participant.
The z-scores were translated into proportions from
0 to 1, then centered by multiplying by two and
subtracting one. The participants' DIl scores were
calculated by taking into account the values of all

Without data from DII
(N=1,011)

dietary parameters. The dietary parameters include
zinc, selenium, MUFA, protein, PUFA, and more.

LAP Index Calculation
The LAP index formula: [WC (cm) - 65] x [TG
(mmol/l)] for males and [WC (cm) - 58] x [TG
(mmol/l)] for females.?+2¢

Covariate Assessment

From the demographic survey, we collected
information about participants' demographics,
which encompassed characteristics including age,
gender, race, and educational attainment. The ethnic
categories were listed in alphabetical order, comprising
groups like Asian Americans, Native Americans,
Latinos, and others. Options for marital status included
living alone, marriage, or cohabitation. Participants
were divided based on their poverty-to-income
ratio (PIR), characterized as either below 2.5 or
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equal to or above 2.5, and categorized based on
their educational attainment as individuals with less
than a high school diploma, high school graduates,
or holders of college degrees. The use of alcohol
was categorized into five groups: former users,
heavy users, mild users, moderate users, and non-
users. Smoking behaviors were categorized as
former smokers, non-smokers, or current smokers.
Occurrences of diabetes mellitus (DM), as well as
impaired fasting glucose (IFG) and impaired glucose
tolerance (IGT), were documented.

Statistical Analysis

Data analysis was executed utilizing R software
(version 4.2.3, R Foundation, http:// www.R-
project.org). The NHANES criteria were followed
for weighing and evaluating the data. Constant
variables are denoted as mean * standard deviation
(SD), whereas categorical data are conveyed
in frequencies or percentages. This research
employed linear regression to evaluate the impact
of DIl components on LAP. To reduce the impact
of confounding variables on LAP and to discern
the independent effect of DII, we conducted
multiple regression analyses utilizing three distinct
models. Model 1 was adjusted for ethnicity, age,
and gender. Model 2 incorporated adjustments
for PIR, educational attainment, marital status,
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alcohol intake, and tobacco use. Model 3 included
all variables.?-32 Furthermore, subgroup analyses
classified participants based on age, gender,
ethnicity, marital status, poverty income ratio, cancer
history, chronic obstructive pulmonary disease,
educational attainment, chronic kidney disease,
cardiovascular conditions, diabetes mellitus,
hypertension, smoking behaviors, and alcohol intake.
This methodology sought to investigate whether the
association between the DIl with the LAP is stable
across diverse subgroups and evaluate interactions
among the relevant components. In accordance
with the data distribution, the DIl was classified as
a binary variable to eliminate extreme values over
500 for the purpose of sensitivity analysis.

Results

Basic Characteristics

Information concerning the LAP and DIl scores was
obtained from 17,790 NHANES participants aged
over 20 years. Table 1 summarizes the essential
demographic characteristics and supplementary
factors of individuals involved in the population
of NHANES from 1999 to 2018, classified by DIl
score quartiles. The average age of participants in
this specimen was 50.0 £ 17.8 years, with males
comprising 50.9% of the total.

Table 1: The NHANES participants' clinical and biochemical traits according to DIl quartiles

Variables Total Q1 (n= Q2 (n= Q3 (n= Q4 (n= P value
(n=17790)  4443) 4447) 4447) 4448)

Age (years, 50.0+17.8 496+17.2 50.3+17.6 49.8+18.0 50.3+184 0.147

mean+ SD.)

Sex, n (%) < 0.001

Female 8743 (49.1) 1609 (36.2) 1986 (44.7) 2383 (53.6) 2765 (62.2)

Male 9047 (50.9) 2839 (63.8) 2461 (55.3) 2064 (46.4) 1683 (37.8)

Race, n (%) < 0.001

Mexican American 3069 (17.3) 824 (18.5) 803 (18.1) 757 (17) 685 (15.4)

Non-Hispanic Black 3421 (19.2) 639 (14.4) 776 (17.4) 952 (21.4) 1054 (23.7)

Non-Hispanic White ~ 8497 (47.8) 2239 (50.3) 2143 (48.2) 2075 (46.7) 2040 (45.9)

Other Race 2803 (15.8) 746 (16.8) 725(16.3) 663 (14.9) 669 (15)

Marry, n (%) < 0.001

Living alone 6856 (38.5) 1494 (33.6) 1580 (35.5) 1820 (40.9) 1962 (44.1)

Married or living 10934 (61.5) 2954 (66.4) 2867 (64.5) 2627 (59.1) 2486 (55.9)

with a partner

PIR, n (%) < 0.001

<25 9622 (54.1) 2000 (45) 2264 (50.9) 2494 (56.1) 2864 (64.4)

22.5 8168 (45.9) 2448 (55) 2183 (49.1) 1953 (43.9) 1584 (35.6)
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Cancer, n (%)

No 16147 (90.8) 4007 (90.1)
Yes 1643 (9.2) 441 (9.9)
CVD, n (%)
No 15822 (88.9) 4051 (91.1)
Yes 1968 (11.1) 397 (8.9)
CKD, n (%)
No 14588 (82.0) 3808 (85.6)
Yes 3202 (18.0) 640 (14.4)
COPD, n (%)
No 17020 (95.7) 4295 (96.6)
Yes 770 (4.3) 153 (3.4)
Education, n (%)
College 9151 (51.4) 2709 (60.9)
High School or GED 4132 (23.2) 881 (19.8)
Less than high school 4507 (25.3) 858 (19.3)
DM, n (%)
DM 3377 (19.0) 716 (16.1)
IFG 1658 (9.3) 430 (9.7)
IGT 1090 (6.1) 274 (6.2)
No 11665 (65.6) 3028 (68.1)
Hypertension, n (%)
No 10194 (57.3) 2672 (60.1)
Yes 7596 (42.7) 1776 (39.9)
Smoke, n (%)
Former 4631 (26.0) 1293 (29.1)
Never 9406 (52.9) 2414 (54.3)
Now 3753 (21.1) 741 (16.7)
Alcohol user, n (%)
Former 3148 (17.7) 628 (14.1)
Heavy 3537 (19.9) 900 (20.2)
Mild 6119 (34.4) 1805 (40.6)
Moderate 2640 (14.8) 645 (14.5)
Never 2346 (13.2) 470 (10.6)
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0.021
4042 (90.9) 4083 (91.8) 4015 (90.3)
405(9.1) 364 (8.2)  433(9.7)

<0.001
3979 (89.5) 3951 (88.8) 3841 (86.4)
468 (10.5) 496 (11.2) 607 (13.6)

<0.001
3681 (82.8) 3605 (81.1) 3494 (78.6)
766 (17.2) 842 (18.9) 954 (21.4)

<0.001
4278 (96.2) 4254 (95.7) 4193 (94.3)
169 (3.8) 193 (4.3)  255(5.7)

<0.001
2425 (54.5) 2168 (48.8) 1849 (41.6)
969 (21.8) 1078 (24.2) 1204 (27.1)
1053 (23.7) 1201 (27) 1395 (31.4)

<0.001
825(18.6) 886 (19.9) 950 (21.4)
439 (9.9)  368(8.3)  421(9.5)
253 (5.7) 264 (5.9) 299 (6.7)
2930 (65.9) 2929 (65.9) 2778 (62.5)

<0.001
2580 (58) 2546 (57.3) 2396 (53.9)
1867 (42) 1901 (42.7) 2052 (46.1)

<0.001
1233 (27.7) 1104 (24.8) 1001 (22.5)
2389 (53.7) 2335 (52.5) 2268 (51)
825(18.6) 1008 (22.7) 1179 (26.5)

<0.001
702 (15.8) 844 (19) 974 (21.9)
901(20.3) 884 (19.9) 852 (19.2)
1628 (36.6) 1427 (32.1) 1259 (28.3)
659 (14.8) 701 (15.8) 635 (14.3)
557 (12.5) 591 (13.3) 728 (16.4)

Mean * SD for continuous variables, % for categorical variables; PIR, Poverty-to-income ratio; DM, Diabetes
mellitus; IFG, impaired fasting glucose; IGT, impaired glucose tolerance; CKD, Chronic kidney disease; LAP,
Lipid Accumulation Products; COPD, Chronic obstructive pulmonary disease; CVD, Cardiovascular disease;

Association between DIl with LAP

The relationship between DIl with LAP is analyzed by
linearregression method. Figure 2 presents asummary
of the crude model alongside the adjusted models.
Models 1 (8 =2.01, 95% Cl =1.40, 2.63, P <0.001),
2 (B =1.47, 95% CI = 0.83, 2.10, P < 0.001),
and 3 (B = 0.86, 95% CI = 0.25, 1.47, P = 0.006)
demonstrated a positive association between DlII
with LAP. Individuals involved were classified into
quartiles according to their DIl scores revealed that

the third quartile exhibited a significantly higher LAP
than the lowest quartile of DII. This was evident in
model 1 (8 =8.28,95% Cl=4.88, 11.67, P <0.001),
model 2 (8 =6.70, 95% Cl = 3.43, 9.98, P < 0.001),
and model 3 (3=5.60,95% Cl=2.41,8.79,P <0.001),
as shown in Figure 2. The results showed that DII
was positively correlated with LAP. Additionally, all
P-values related to the trend test were significant in
both the crude model and adjusted models 1 and 2.
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Crude model Modell Model2 Model3

bl P (95% Cl) P value B (95%CI) P value B(95%CI) P value B (95% Cl) P value
bl 2] 1.12(0.51,1.74) <0001 [aa} 201 (1.40,2,63) <0001 : 1.47(0.83,2.10) <0.001 laal 0.86(025, 1.47) 0006
DI Quintiles

1 Reference: Reference Reference Reference

2 ——————  4358(LI1,804) 001 —_— 585(238,032)  0.001 ————  5.12(1.65,860) 0.0M ———  401(072,731) 0017

3 ————— 546 (2.04 ,8.88) 0.002 ———— 828 (488,11.67) <0.001 ———+——16.70(3.43,9.98) =0.001 ———e—— 5.60(241,879) <0.001

4 3.57(042,673) 0027 ——— 760(449,1088) <0001 | F——+—  495(1.56,835) 0005 ——+— 2.1 (-121,543) 0211
Trend test 005 <0.001 oo _ ¢ 0.081

2 4 6 8 Z 4 6 B 10 2 4 6 8 Z 4 6 38

Fig. 2: Multiple linear regression analysis on the association between DIl and LAP in NHANES
1999-2018.

Ref, reference; Crude model adjusted for: none. Model 1 adjusted age, gender, race. Model 2 adjusted
marital status, PIR, education, alcohol user, smoke. Model 3 adjusted age, sex, race, marry, PIR,
education, alcohol user, smoke, hypertension, DM, CKD, COPD, CVD, cancer. Cl, confidence interval;
Q1, 1%t quartile; Q2, 2" quartile; Q3, 3 quartile; Q4, 4" quartile.

Lavel F(95% Ch Pwvalue P lor interaction
Age : 0.788
<60 L —-— 104 (033, 1L76)  0.005
260 e 114 (007 ,221)  0.040
Sex H 0,692
Female [ 0.54(-020,129) 0150
Male C—a—y 141 (050, 2.31)  (.003
Race . 0.051
Mexican American — 003(-133,138) 0970
Non-Hispanic Black [ 0.83 (004, 1.70) 0,060
Non-Hispanic White —— 077 (003, 1.58)  0.060
Oiher Race H — 255(1.06,404) <0001
Marry : 0.482
Living alone b 059 (029, 1.48)  0.190
Married or lving with a partner —— 1.14 (0.38 , 1.90} 0.003
PIR : 0,852
<25 b 0.48(-0.40,136)  0.280
=25 L 1.15(0.28,2.03) 0010
Cancer 0117
No L 085 (0.25, 1.45) 0010
Yes ———————— L62(-087.424)  0.190
cvD : 0958
No L 102 (041, 1.63)  0.001
Yes — 0.40 (-2.12,293) 0750
CKD : 0.070
No L 120 (0.55, 1.85)  <0.001
Yes — 040 (-236, 1.56)  0.680
COPD - 0395
No Cheme 093 (032, 1.55)  0.003
Yes ————s——————  098(-219,415) 0540
Education . 0916
College i 1.03 (0,18, 1.88)  0.020
High school or GED [F—— 095(-021,212) 0110
Less than high school —t—— 022 (-1.11,155 0740
DM H 0,262
DM — 073(-274,128) 0470
IFG —_— 0.68 (-1.44,280) 0530
IGT —— 080 (-3.11,1.52) 0490
No [ 149 (0.67 ,2.11)  <0.001
Hypertension . 0078
No L 1.54 (.83, 2.24)  =0.001
Yes —a— 015 (-1.25,096) 0790
Smoke: . 0,745
Former [ — 0.60 (-061 , 1.80)  0.330
Never | p—— 114 (0,38, 1,90} 0.003
Now ——— 0.77(-0.74,228) 0310
Alcohol user H 0188
Former L — 0.67(-122,255 0490
Heavy —— 114 (006 ,234) 0060
Mild ' —— 1.26 (035, 2.17)  0.010
Moderate S — 133(025,291) 0100
Never —— 107 (<270, 0.56)  0.200
2 o 2 4

Fig. 3: Subgroup analysis in NHANES 1999-2018. DM, Diabetes mellitus; CKD Chronic kidney
disease; COPD Chronic obstructive pulmonary disease; Cl, confidence interval.
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Subgroup Analyses

Figure 3 illustrates the results derived from the
subgroup analyses. Obvious, significant positive
relationship was found amongst DIl with LAP among
male participants (3=1.41; 95% ClI, 0.50, 2.31), those
identified as Other Race (=2.55; 95% Cl, 1.06, 4.04),
married individuals or those cohabiting with a
partner (B=1.14; 95% CI, 0.38, 1.90), individuals
with a PIR of 2.5 or higher (=1.15; 95% CI, 0.28,
2.03), participants with No Cancer (3=0.85; 95% ClI,
0.25, 1.45), those without CVD (B=1.02; 95% CI,
0.41, 1.63), individuals with No CKD ($=1.20; 95%
Cl, 0.55, 1.85), participants presenting No COPD
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(B=0.93; 95% ClI, 0.32, 1.55), those who attended
College ($=1.03; 95% Cl, 0.18, 1.88), individuals with
No DM (B=1.49; 95% Cl, 0.87, 2.11), those exhibiting
No Hypertension (f=1.54; 95% CI, 0.83, 2.24),
never smokers ($=1.14; 95% CI, 0.38, 1.90), mild
alcohol consumers (f=1.26; 95% CI, 0.35, 2.17),
individuals involved under 60 years of age (B=1.04;
95% Cl, 0.33, 1.76), and those who were 60 years or
older (B=1.14;95% Cl, 0.07, 2.21). No other factors
showed any association. Furthermore, the subgroup
analysis indicated that DII did not interact with any
of the subgroups.

Crude model
B(95%Ch __ Pvaluc

Modell

DI B (95%C)

ModclZ
8 (95% CI)

Modcl3

P value P valuc B(95%Cl)  Pvalic

DI Hasl L02 (045, 1.60) <Q.001 | e 1.85(1.29,241)
DI Quintiles :
1 4 Reference + Reference
2 E F————— 379 (0.88,670) 0011 i —— 4.96 (2,08, 7.85)
3 §o————————1404(129,680) 0004 | e 667 4.00,033)
4 P ——————— 331(037,625) 0028 ! ——t—— 7.14 (4.22, 10.06)

0025 |

Trendtest  }
T T 711
0 2 4 6 8 10

s
012345356

<0.001 E - 1.40(0.84, 195) <0001 E =] 084(031,1.36) 0002
4 Reference + Reference

<0.001 E ——— 433(1.46,729) 0.004 i ——+——  332(061,603) 0017

<0001 ! <0.001 ; ———— 431 (188,675 <0.001

<0.001 ; 0001 H—————ro 215(-0.71,501) 0.13¢%

<0.001 <0001 0.062

——————15.30 (282, 706)
——————— 4.87(1.95, 780)

0 H 4 [ L] 2 4 6

Fig. 4: Multiple linear regression on the association between DIl and
LAP in the sensitivity analysis in NHANES 1999-2018.
Ref, reference;Crude model adjusted for: none. Model 1 adjusted age, gender, race. Model 2 adjusted

marital status, PIR, education, alcohol user, smoke.

Model 3 adjusted for: all. Cl, confidence interval; Q1,

1stquartile; Q2, 2™ quartile; Q3, 3 quartile; Q4, 4™ quartile.

Sensitivity Analyses

We performed a sensitivity analysis that omitted
participants with a DIl greater than 500 anomalies,
and the results of this evaluation were consistent with
the initial analysis. In the sensitivity assessments,
DIl exhibited a positive correlation with LAP,
irrespective of its classification as a continuous or
categorical variable. The DI, when evaluated as an
ongoing variable, correlated positively with LAP in a
fully adjusted linear regression model (3: 1.02; 95%
Cl: 0.45, 1.60; P < 0.001). The third quartile of the
DIl (B: 4.04; 95% CI: 1.29-6.80; P =0.004) revealed
a more robust association (Figure 4).

Discussion

Research has indicated that dietary habits can
impact LAP and serve as a significant influencing
factor for it.>*** Important insights were uncovered
by this study that examined the eating patterns of
adults in the US. Inflammation plays an important
part in the connection between DIl with LAP, which
was uncovered by the research.

This study employs a cross-sectional design,
we conducted an analysis of a sample of 17,790

participants. The relationship between DIl with
LAP in the original and adjusted models is proved
by multivariate logistic regression data analysis.
This indicates that DIl and LAP are substantial
correlations. This study establishes a solid foundation
through the use of a thorough dataset and rigorous
control measures, which makes the results more
reliable and consistent.

Dyslipidemia is strongly associated with DIl, and a
pro-inflammatory diet may contribute to dyslipidemia
and cardiovascular disease.*® Studies have shown
that plasma trans fatty acids can be used as a dietary
inflammatory marker to predict heart disease.** LAP is
recognized as a novel biomarker linked to central lipid
accumulation, which has the potential to predict the
risk of diabetes and vascular abnormalities disease.
Furthermore, it has demonstrated potential in
forecasting NAFLD and metabolic syndrome.
Research indicates that individuals with diabetes
exhibit increased central lipid accumulation, which
correlates with heightened insulin resistance,
oxidative stress, and systemic inflammation.%2337.38
The relationship between lipid homeostasis and
inflammatory immune responses is intricate, with
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their cellular and molecular pathways influencing
each other.?" Circulating levels of proinflammatory
cytokines are elevated in individuals with obesity.
Anincrease in the mRNA expression and secretion
of proinflammatory cytokines in the adipose tissue
of obese individuals has been observed when
examined in vitro.*®

The majority of research endeavors have concen-
trated on elucidating the role of LAP in predicting
various diseases. Investigations delving into the
gender- and ethnicity-specific impacts of LAP have
revealed its superior predictive capacity for insulin
resistance risk among Asian males with normal
blood glucose levels.*® Our findings, which mirror
significant results in the focused demographic
groups, may be attributed to the higher prevalence
of visceral fat in men.*" The pertinent molecular
biological mechanisms underlying these observations
warrant further exploration. Regarding age-specific
analyses, a previous study has indicated LAP
as a potent predictor of metabolic syndrome in
adolescents.*? Our results also underscore more
pronounced associations in age groups below 60
years. Intriguingly, our study hints at significant
outcomes associated with higher levels of education,
CVD, CKD, COPD, DM, hypertension, and non-
smoking status. One plausible explanation could
be that individuals with advanced educational
backgrounds are more inclined to possess superior
health education and adopt favorable lifestyle
habits. Additionally, diabetes and hypertension
are recognized as factors contributing to lipid
accumulation.****5 Therefore, our findings may imply
that inflammation linked to the DIl might play a role
in the development of LAP, although this hypothesis
necessitates further validation through more
extensive and comprehensive prospective studies.

This study's advantage lies in the inclusion of the
DIl within the LAP study. DII, as a broad measure of
diet-related inflammation in participants, facilitates
a detailed analysis of the relationship between
inflammatory dietary components and LAP. This
integration enhances our understanding of how
diet affects LAP, going beyond the usual focus on
individual nutrients or categorized foods. In addition,
an important feature of our study was to consider
multiple variables to comprehensively assess the
link between DIl and LAP. Different dietary patterns
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play different roles in inflammation, and our study
analyzed the effects of dietary factors on LAP
outcomes through subtle differences.

There are some limitations to the tools used in the
methodological aspects of this study. DIl provides a
comprehensive assessment of dietary inflammation,
but many dietary components can affect DII.*®
Explaining the complexity involved in linking
specific nutrient elements to the DIl requires careful
consideration. In addition, the 24-hour food recall
method is a classic method, but it also has problems.
Amajor concern is that it may not adequately capture
typical dietary patterns due to changes in daily food
intake. In addition, the accuracy of this method
relies heavily on participants' memory and recording
of food consumption, which can lead to cases of
underreporting or overreporting.*’#® In response
to these limitations, future research programs can
provide a more comprehensive understanding
through various food frequency questionnaires.
Despite these challenges, the comprehensive data
set in this study, the innovative introduction of DII,
as well as scientific diet-related data collection
methods substantially enrich this research. Our
findings establish a basis for further research and
potential nutritional treatments designed to manage
or alleviate the dangers linked to LAP.

Conclusion

A positive correlation exists between DIl with LAP,
maintaining a lower inflammatory dietary pattern can
help reduce the risk of adult obesity. Clear effects
were observed in individuals who did not have
CKD, DM, and hypertension. These breakthroughs
have enabled effective screening and diagnosis
of LAP. This research establishes the groundwork
for future prospective investigations into the
association between inflammation-inducing diets
and NAFLD, metabolic syndrome, and diabetes.
Dietary adjustment and its potential mechanism
of action in inflammation and the formulation of dietary
guidelines forthe prevention ofabnormal LAP in various
populations are worthy of further study.
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