Pre prints.org

Article Not peer-reviewed version

Dietary Inflammatory Index and
Cardiovascular Disease Risk in
Australian Adults: A Secondary Analysis
of the OLIVAUS Trial

Jocelynne Young, Elena S. George , Wolfgang_Marx , Hannah L. Mayr , James R. Hebert , Sherry Price,

Colleen J. Thomas, Catherine Itsiopoulos , George Moschonis, Yingting Cao i , Katerina Sarapis i

Posted Date: 2 May 2026
doi: 10.20944/preprints202604.2203.v1

Keywords: cardiovascular risk factors; energy-adjusted dietary inflammatory index; inflammation; diet;
polyphenol; olive oil

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC, OpenAlex.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/5214041
https://sciprofiles.com/profile/398970
https://sciprofiles.com/profile/289314
https://sciprofiles.com/profile/4098734
https://sciprofiles.com/profile/311902
https://sciprofiles.com/profile/3440024
https://sciprofiles.com/profile/1015044
https://sciprofiles.com/profile/2793788
https://sciprofiles.com/profile/425155
https://sciprofiles.com/profile/136746
https://sciprofiles.com/profile/1145801
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 May 2026 d0i:10.20944/preprints202604.2203.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article

Dietary Inflammatory Index and Cardiovascular
Disease Risk in Australian Adults: A Secondary
Analysis of the OLIVAUS Trial

Jocelynne Young !, Elena S. George 2, Wolfgang Marx 3, Hannah L. Mayr 45, James R. Hebert ¢7,
Sherry Price 67, Colleen J. Thomas 8, Catherine Itsiopoulos °, George Moschonis 110,
Yingting Cao »* and Katerina Sarapis **

1 Department of Food, Nutrition and Dietetics, School of Allied Health, Human Services and Sport, La Trobe
University, Melbourne 3086, Australia

2 Institute for Physical Activity and Nutrition (IPAN), School of Exercise and Nutrition Sciences, Deakin
University, Geelong 3220, Australia

3 Impact (the Institute for Mental and Physical Health and Clinical Translation), Food & Mood Centre, Deakin
University, Geelong 3220, Australia

4 Department of Nutrition and Dietetics, Princess Alexandra Hospital, Woolloongabba, QLD, 4102, Australia

5 PA-Southside Clinical Unit, Faculty of Health, Medicine and Behavioural Sciences, the University of
Queensland, St Lucia, QLD, 4072, Australia

¢ Department of Epidemiology and Biostatistics and Cancer Prevention and Control Program, Arnold School
of Public Health, University of South Carolina, Columbia, SC 29206 USA

7 Department of Nutrition, Connecting Health Innovations LLC (CHI), Columbia, SC 29201 USA

8 Department of Microbiology, Anatomy, Physiology and Pharmacology, School of Agriculture, Biomedicine
and Environment, La Trobe University, Bundoora, 3086, VIC. Australia

° College of Science Technology Engineering Mathematics (STEM), RMIT University,
Melbourne 3000, Australia

10 Department of Nutrition & Dietetics, Harokopio University, Athens 17671, Greece

* Correspondence: tina.cao@latrobe.edu.au (Y.C.); k.sarapis@latrobe.edu.au (K.S.)

Abstract

Background: The Dietary Inflammatory Index (DII®) is a commonly used tool to assess diet-related
inflammation. Higher DII scores are associated with increased cardiovascular disease risk in large
observational cohorts yet, controlled-trial evidence evaluating cardiovascular outcomes across DII
levels is scarce. This secondary analysis examined cross-sectional differences and longitudinal
associations between dietary inflammatory potential and cardiovascular outcomes in healthy
Australian adults. Methods: In a double-blind randomised crossover trial, 50 participants consumed
60 mL/day of either high-phenolic (320 mg/kg) or low-phenolic (86 mg/kg) olive oil for two 3-week
intervention periods, separated by a 2-week washout. Anthropometry (weight, height, waist
circumference, BMI) and cardiovascular outcomes (i.e., blood pressure, lipids, oxidised LDL, and
HDL-cholesterol efflux capacity) were measured at four timepoints. DII and energy-adjusted DII (E-
DII™) scores were calculated from 3-day food diaries at baseline and follow-up of each 3-week
intervention phase. Linear mixed-effects models compared cardiovascular outcomes across DII
tertiles (low, medium, high) adjusting for intervention, period, sequence, age, sex, and waist
circumference. Results: Forty-three participants completed the study. At baseline, BMI, waist
circumference, systolic blood pressure, total cholesterol, and LDL differed significantly across DII
tertiles (p<0.05). Across the study period, cardiovascular outcomes did not differ between medium
or high versus low DII tertiles, and no significant time-by-tertile interactions were observed (all
p>0.05). DII values remained stable across timepoints, while E-DII decreased modestly within
individuals in both intervention periods. Conclusions: In this healthy cohort, DII was not associated
with adverse short-term changes in cardiovascular outcomes. Longer-duration studies with greater
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contrast in dietary inflammatory potential are warranted to clarify the relationship between DII and
cardiovascular health.

Keywords: cardiovascular risk factors; energy-adjusted dietary inflammatory index; inflammation;
diet; polyphenol; olive oil

1. Introduction

Cardiovascular disease (CVD) remains one of the leading causes of morbidity and mortality
worldwide and in Australia [1,2]. In 2022, over 4.5 million Australians self-reported living with CVD,
and it accounted for approximately 24% of all deaths, with more than 1500 hospitalisations each day
[2,3]. This burden underscores the need to identify modifiable determinants of early CVD risk and to
implement effective prevention strategies across the life course.

Chronic, low-grade systemic inflammation is widely recognised as a key pathophysiological
contributor to the initiation and progression of CVD. Persistent inflammatory signalling can disrupt
vascular homeostasis by promoting endothelial dysfunction and reducing nitric oxide bioavailability,
while accelerating oxidative modification of lipoproteins and facilitating atherogenesis and plaque
instability [4]. Over time, these processes can impair lipid metabolism, blood pressure regulation,
glucose homeostasis, and oxidative balance, collectively contributing to cardiovascular risk [5].

Multiple factors contribute to systemic inflammation, including genetic, environmental, and
lifestyle factors. Among these, long-term adherence to specific dietary patterns has shown to either
exacerbate or attenuate systemic inflammation, thereby influencing cardiovascular risk [6,7]. Diets
high in saturated fats, refined grains, added sugars, and ultra-processed foods have been associated
with metabolic dysfunction and higher concentrations of pro-inflammatory biomarkers, including C-
reactive protein (CRP), interleukin-6 (IL-6), and tumour necrosis factor-a (TNF-cat) [8-10]. In contrast,
diets rich in vegetables, fruits, whole grains, legumes, nuts, and unsaturated fats are generally
associated with lower inflammation and improved vascular health [9,11]. The Mediterranean dietary
pattern is the most extensively studied example, with reported benefits for blood pressure (BP), lipid
profile, oxidative stress and other cardiovascular outcomes across diverse populations. A meta-
analysis of 18 randomised controlled trials found that anti-inflammatory dietary patterns, including
the Mediterranean diet (MedDiet), significantly reduced systolic BP, low density lipoprotein (LDL)
cholesterol, total cholesterol, and high-sensitivity CRP (hsCRP) compared with omnivorous diets
[11]. An umbrella review further reported consistent associations between MedDiet adherence and
lower circulating hs-CRP and IL-6, alongside higher adiponectin concentrations [12]. These
favourable inflammatory profiles may, in part, reflect the diet’s richness in bioactive compounds —
particularly polyphenols—found in fruits, vegetables, nuts, wine, and olive oil, which exhibit well-
established antioxidant and anti-inflammatory properties [13]. Overall, this growing body of
evidence suggests that diet quality plays an important role in modulating inflammation and may
influence CVD risk.

The Dietary Inflammatory Index (DII®) was developed to quantify the inflammatory potential
of an individual’s diet. It is as a literature-derived score that incorporates up to 45 food and nutrient
parameters identified as having pro- or anti- inflammatory associations with circulating
inflammatory biomarkers [9]. The DII was initially validated against hs-CRP, demonstrating its
ability to predict elevated (>3 mg/L) concentrations [14]. It has since been associated with other
inflammatory markers including IL-6 and TNF-a. Higher DII scores reflect more pro-inflammatory
dietary patterns, typically characterised by higher saturated fat and refined carbohydrate intake and
lower consumption of fruits, vegetables, and nutrient-dense foods [9]. In observational studies, diet
patterns with more pro-inflammatory DII profiles have been associated with adverse cardiometabolic
outcomes, including higher CVD incidence and mortality. For example, in the SUN cohort—a
longitudinal study of Spanish university graduates- individuals in the highest DII quartile had
approximately twice the risk of developing CVD compared with the lowest quartile, and higher DII

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202604.2203.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 May 2026 d0i:10.20944/preprints202604.2203.v1

3 of 17

categories have also been associated with increased all-cause mortality [15,16]. Conversely, lower
(more anti-inflammatory) DII scores are commonly observed in those following healthier dietary
patterns such as low-fat diets and Mediterranean style eating patterns [17,18].

Despite these associations, important gaps remain in the literature with regards to DIl and CVD
outcomes. Most evidence comes from observational studies, limiting causal inference and the ability
to assess temporality, particularly cannot adequately capture within-individual changes in dietary
inflammatory potential alongside corresponding changes in cardiovascular markers over time
[18,19]. Furthermore, many studies examining dietary influences on inflammation and
cardiovascular risk have been conducted in populations with established cardiovascular or metabolic
disease, with fewer investigations in healthy adults. Collectively, these observations underscore the
need for high-quality intervention studies that combine repeated dietary and biomarker assessments
using comprehensive biomarker panels to better clarify how dietary inflammatory potential relates
to early CVD risk [20]. Compared with observational studies, repeated measurements within an
intervention allow clearer temporal ordering and enable assessment of changes in dietary
inflammatory potential alongside corresponding changes in cardiometabolic markers across defined
timepoints. Such designs may partially mitigate residual confounding and between-person
variability inherent to purely observational research [20]. The present study addresses these gaps by
examining DII scores in healthy Australian adults within a controlled dietary intervention. Using
data from a randomised, cross-over trial (the OLIVAUS study), originally designed to investigate the
effects of dietary olive oil polyphenols on CVD markers, this secondary analysis aims to examine
longitudinal associations between dietary inflammatory potential and cardiovascular outcomes
(including BP, systemic inflammation, oxidative stress, lipid metabolism) in healthy adults.

2. Materials and Methods

The present study is a secondary analysis of data collected in a 10-week double-blind,
randomised, controlled crossover trial (OLIVAUS) designed to explore the effects of high-phenolic
olive oil (HPOO) versus low-phenolic olive oil (LPOO) on cardiovascular risk markers in healthy
Australian adults[21,22]. The study was conducted in accordance with Good Clinical Practice
guidelines, the Declaration of Helsinki, and CONSORT reporting standards. All procedures were
approved by the La Trobe University Human Research Ethics Committee (HEC17-067). The trial was
prospectively registered with the Australia New Zealand Clinical Trials Registry
(ACTRN12618000706279), and written informed consent was obtained from all participants.

2.1. Study Participants

Volunteers were recruited in Melbourne, Australia, via social media, La Trobe University email
databases, word of mouth, and campus posters. Eligibility was determined using a standardised
screening procedure. Participants were required to be aged 18-75 years with a body mass index (BMI)
between 18.5 and 40 kg/m2. Exclusion criteria included non-English-speaking individuals, pregnant
or lactating women, smokers, those following medically prescribed special diets (e.g., gluten-free for
coeliac disease), and individuals with high habitual olive oil intake (>1 tablespoon/day). Participants
were also excluded if they regularly consumed vitamin or antioxidant supplements and were unable
to cease them for the study duration (except iron, calcium, and vitamin D), or if they were taking
prescribed medications such as antihypertensive agents, lipid-lowering drugs, or non-steroidal anti-
inflammatory drugs. Additional exclusions included diagnosed chronic disease (e.g., diabetes,
hyperlipidaemia, hypertension, inflammatory conditions), gastrointestinal disease, or any other
condition likely to impair adherence to the protocol.

2.2. Study Design and Procedure

Participants were randomly assigned to one of two intervention sequences (HPOO vs. LPOO).
The intervention comprised two 3-week periods (Period 1 and Period 2). During the first intervention
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period (Period 1, timepoints T1 to T3), participants were asked to consume 60 mL/day of either HPOO
(320 mg/kg phenolics) or LPOO (86 mg/kg phenolics), incorporated raw into their usual diet.
Following a 2-week washout period, participants crossed over to consume the alternate oil for further
3 weeks (Period 2; timepoints T4 and T6). The test oils were stored in identical sealed containers with
concealed codes to maintain blinding of participants and investigators. Codes were revealed only
after completion of statistical analyses.

Full protocol details, including randomisation procedures, sample size, dietary and physical
activity procedures, anthropometry, compliance, blinding, and adverse event reporting are reported
elsewhere [21-23].

2.3. Sample Characteristics

At screening and baseline, socio-demographic information was collected, including age, sex,
languages spoken at home, education level, ethnicity, and parental country of birth. Anthropometric
and lifestyle data (e.g., weight, height, waist circumference, smoking status), as well as medical
history, medication use, and dietary supplement use, were also recorded. Waist circumference was
included as a covariate as a marker of adiposity; however, as it may lie on the causal pathway
between diet and cardiometabolic outcomes, results should be interpreted with consideration of
potential over-adjustment.

2.4. Measurements

2.4.1. Dietary Intake Assessment

Dietary intake was assessed using a 3-day food diary collected at baseline (T1 and T4) and at the
end of each intervention period (T3 and T6), as described in the trial protocol [22]. Participants
recorded all foods and beverages consumed over two weekdays and one weekend day (preferably
non-consecutive), including portion sizes, brands, preparation methods, and cooking techniques.
Guidance on diary completion and incorporation of the trial oils in raw, uncooked form was provided
at the pre-baseline visit. Diaries were reviewed at assessment visits for completeness and accuracy.

Nutrient analyses (energy, macro- and micronutrients) were performed using FoodWorks® 9
(Xyris Software Pty Ltd., Queensland, Australia) and relevant databases: Australia—AusFoods 2017,
Aus Brands 2017, AUSNUT 2011-2013). To characterise intake of phenolic-rich foods during the
intervention, data for relevant phenolic classes (including flavonoids, lignans, total polyphenols,
other polyphenols, and stilbenes) were extracted from dietary records. The Phenol-Explorer database
was used to estimate polyphenol composition of foods [24]. Average phenolic concentrations from
the database were applied to calculate phenolic content of specified food groups for inclusion in
analyses.

2.4.2. Dietary Inflammatory Index (DII®) and Energy-Adjusted DII (E-DII™)

In the present study, the inflammatory potential of the diet was calculated based on the Dietary
Inflammatory Index (DII®), which was developed to quantify the inflammatory potential of
individuals’ diets on a scale from maximally anti-inflammatory (most negative score) to maximally
pro-inflammatory (most positive score). The development of the DII has been described in detail
elsewhere [25]. Briefly, the DII scoring algorithm was based on a careful review of the literature
through which 1943 articles identified 45 food parameters (i.e.,: macronutrients including specific
categories of fatty acids, carbohydrate, and proteins; macronutrients including vitamins and
minerals; flavonoids; and whole food items including herbs and spices) as having sufficiently robust
literature in relation to six inflammatory biomarkers—i.e., interleukins (IL)-1b, -4, -6, -10, TNFa, and
CRP [26,27].

In this study, self-report values for 29 of these food parameters were available from the 3-day
food diaries. These were translated into z-scores using a global comparative database consisting of
data from 11 countries by subtracting from the individual’s self-report value the mean of the global
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database then dividing by the standard deviation. These scores were then converted to proportions
(i-e., with values ranging from 0 to 1) and centered on zero by doubling each and subtracting 1 (xx-
1). These centered proportions were then multiplied by their respective coefficients (overall food
parameter-specific inflammatory effect scores) to obtain DII scores for each food parameter. These
were summed to obtain the overall DII score at T1, T3, T4, and T6.

Energy-adjusted DII (E-DII™) scores were calculated using the density approach by calculating
DII per 1000 kcal consumption. This employed the same procedure for scoring but relies on an
energy-adjusted global comparison database [28-31]. These DII and E-DII scores have a potential
range from approximately -9 to +8; i.e., from minimally to maximally pro-inflammatory, respectively.
The DII and E-DII are scored similarly and scaled identically; so, the scores are comparable across
studies [28]. The DII/E-DII has been construct-validated in many (>60) studies, including one meta-
analysis on CRP [32].

For this study, the following 29 of the 45 food parameters were used to calculate an individual’s
overall DII score: energy, protein, total fat, saturated fat, trans fat, monounsaturated fatty acids
(MUFA), polyunsaturated fatty acids (PUFA), cholesterol, carbohydrate, alcohol, fibre, thiamine,
riboflavin, niacin, vitamin C, vitamin E, vitamin B6, vitamin B12, vitamin A, folic acid, beta-carotene,
magnesium, iron, zinc, selenium, omega-6, omega-3, caffeine, and mercury. For the E-DII, energy was
in the denominator; so, xx-1 parameters were used for computation. The decision to use the DII or E-
DII was based on model goodness of fit or overall model explanatory ability.

In the present analysis, the DII was selected as the primary exposure to reflect absolute dietary
inflammatory potential. However, given that total energy intake may vary within individuals over
time, E-DII was also examined in secondary analyses. Both metrics are presented to provide a
comprehensive assessment of dietary inflammatory potential.

2.4.3. Biochemical Analyses

Fasting venous blood samples were collected in the early morning at baseline (T1, T4) and at the
end of each intervention period (T3, T6) following a 10 h fast. Blood was centrifuged (Hettich Rotina
420R, Massachusetts, USA) at 2350 rpm for 10 min at 4 °C. Serum and/or plasma were aliquoted into
500 uL volumes and stored at —80 °C until analysis[23].

Total cholesterol and triglycerides were measured using Alinity c Cholesterol Assay and Alinity
¢ Triglyceride Assay, respectively (Abbott GmbH & Co., Wiesbaden, Germany). LDL cholesterol was
measured using a direct quantitative method (Alinity ¢ Direct LDL Assay; Sekisui Diagnostics,
Charlottetown, Canada) and HDL cholesterol using a homogeneous method (Ultra HDL Assay;
Abbott GmbH & Co., Wiesbaden, Germany). Oxidised LDL was measured using a solid-phase, two-
site enzyme-linked immunosorbent assay (ELISA; Mercodia, Uppsala, Sweden). HDL-C efflux was
measured using Cholesterol Efflux Fluorometric Assay Kit (BioVision). Finally, the Alinity ¢ CRP
Vario assay (SENTINEL CH, Milano, Italy) was used for the quantitative immunoturbidimetric
determination of hs-CRP in human serum.

The methodology and primary results for these biochemical markers have been reported
previously [21,33]. In the present secondary analysis, these biomarker data were re-analysed after
stratifying participants according to tertiles of DII score to examine whether cardiometabolic
outcomes differed across levels of dietary inflammatory potential.

2.4.4. Blood Pressure Measurements

Blood pressure (BP) was measured using applanation tonometry with a SphygmoCor XCEL
system (AtCor Medical, Australia) at baseline (T1, T4) and at the end of each intervention period (T3,
T6) [22]. After a minimum 5 min rest in the supine position, peripheral/ brachial systolic and diastolic
BP were measured using an appropriately sized cuff placed on the upper left arm. Three consecutive
recordings were obtained, and the average of the final two measurements was used for analysis.
Central (aortic) SBP, DBP, and pulse pressure (PP) were derived from the brachial BP cuff [22].
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Participants were classified using the American College of Cardiology (ACC) and American Heart
Association (AHA) BP categories (normal, elevated, stage I hypertension, stage II hypertension).

2.4.5. Statistical Analysis

DII and E-DII were analysed as continuous variables across four timepoints (T1, T3, T4, T6) and
were also categorised into tertiles for baseline comparisons and linear mixed-effects models.
Descriptive statistics are presented as mean + standard deviation (SD) for continuous variables and
as counts and percentages for categorical variables. Baseline differences (T1) across DII tertiles were
explored using one-way ANOVA for continuous variables and x? tests for categorical variables.

Within-person changes during each intervention period were initially explored using paired t-
tests comparing pre- and post-period values (Period 1: T1 to T3; Period 2: T4 to T6). Period-specific
change scores were calculated as A = end — baseline for each period. Between-sequence differences in
period-specific and overall change scores were assessed using independent t-tests. These t-tests and
change-from-baseline analyses were exploratory. Assumptions of normality and homogeneity of
variance were assessed, and non-parametric tests were used in sensitivity analyses where
appropriate. Analyses were repeated for E-DIL

The primary analyses used linear mixed-effects models fitted to long-format data to examine
longitudinal associations while accounting for the crossover design and repeated measurements.
Separate models were constructed for each cardiometabolic outcome (average systolic and diastolic
BP, total cholesterol, triglycerides, HDL-cholesterol, LDL-cholesterol, oxidised LDL, and HDL-
cholesterol efflux capacity). DII scores were categorised into tertiles (low, medium, high) using data-
driven cut-points that divided participants into approximately equal-sized groups. In mixed-effects
models, DII tertile, timepoint, period, intervention and sequence were specified as fixed effects and
participant as a random effect to account for within-person correlation. Timepoint was treated as
categorical. Models estimated differences in outcomes between DII tertiles averaged across the study
period, with 3 coefficients and 95% confidence intervals reported. Timepoint x tertile interactions
were examined to assess whether associations differed across measurement occasions. Models were
estimated using restricted maximum likelihood (REML). Unadjusted models were fitted initially,
followed by adjustment for age, sex, and waist circumference. All analyses were conducted using
Jamovi version 2.7.9 [34]. As a supplementary analysis, linear mixed-effects models were used to
examine the association between DII tertiles and CRP across repeated measures, using the same
model structure as the primary analyses to account for within-subject correlation and the crossover
design.

3. Results

Of the 105 volunteers who expressed interest, 50 eligible individuals (aged 38.5+13.9 years, 66%
females) were recruited and randomly allocated to either the LPOO (n = 25) or HPOO (n = 25)
sequence. At the end of the 10-week intervention, 43 participants completed the study (LPOO
sequence, n = 23; HPOO sequence, n = 20). Participant flow diagram (Figure 1) and the primary trial
outcomes have been reported previously [22].

Baseline characteristics by DII tertile are presented in Table 1. Across tertiles, age, height, and
weight did not differ significantly (all p > 0.05). BMI and waist circumference values were
significantly higher in the medium DII tertile compared with the low DII tertile (BMI 26.4 (3.31) vs
22.9 (2.67) kg/m?, p = 0.008; waist circumference 91.2 (9.60) vs 80.6 (6.85) cm, p = 0.003). Peripheral
SBP differed significantly across tertiles (p = 0.043), with the medium tertile highest (127 (14.7)
mmHg) compared with the low tertile (115 (11.1) mmHg). Total cholesterol and LDL-cholesterol were
significantly higher in the medium and high DII tertiles compared with the low tertile (total
cholesterol p = 0.043; LDL-cholesterol p = 0.035) (Table 1). Central DBP, peripheral DBP, HDL-
cholesterol, oxidised LDL, and HDL-cholesterol efflux capacity were similar across tertiles, while
triglycerides and central SBP showed non-significant trends toward higher values in the medium
tertile (p = 0.060 and p = 0.080, respectively).
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\

/
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Allocated to Group 1 Intervention
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l

!

Completed the study (n =43)

Figure 1. OLIVAUS study participant flow diagram.

Table 1. Baseline (T1) characteristics and cardiovascular parameters of OLIVAUS participants by DII tertiles.

. Tertile 2: Tertile 3:
Tertile 1: Medium DII High DI
Low DI -1.68 < DII <-0.315 DII>-0.315
DII<-1.68 p-Value
(n=17) (n=16) (n=17)
Age (years) 33.1 (12.2) 414 (14.2) 412 (14.4) 0.127
Height (m) 1.72 (0.0968) 1.70 (0.108) 1.65 (0.0715) 0.057
Weight (kg) 67.9 (11.1) 76.5 (13.9) 67.9 (12.1) 0.125
BMI (kg/m?) 22.9 (2.67) 26.4 (3.31) 24.9 (3.56) 0.008*
Waist circumference (cm) 80.6 (6.85) 91.2 (9.60) 88.6 (13.9) 0.003*
Gender (%)
Females 58.8% 56.3% 82.4%
Males 41.2% 43.8% 17.6%
Education (years) 16.1 (1.96) 17.6 (3.18) 18.1 (4.71) 0.144
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Educational level (%)
Secondary 0.0% 6.3% 5.9%
Tertiary 88.2% 81.3% 88.2%
Trade 5.9% 6.3% 0.0%
Other 5.9% 6.3% 5.9%
English first language
(%)
Yes 76.5% 75.0% 76.5%
No 23.5% 25.0% 23.5%
Country of Birth (%)
Australia, NZ, Pacific 82.4% 75.0% 52.9%
Islanders
Europe 0.0% 0.0% 29.4%
South America 0.0% 25.0% 0.0%
Middle East and Asia 17.6% 0.0% 17.6%
Ethnicity (%)
Asian 23.5% 6.3% 23.5%
Caucasian Australian 70.6% 68.8% 41.2%
Caucasian European 0.0% 6.3% 35.3%
Islander 5.9% 0.0% 0.0%
Latin American 0.0% 18.8% 0.0%
Lifestyles and medical
conditions
Medications (%)
Yes 0.0% 0.0% 0.0%
No 100.0% 100.0% 100.0%
Medical condition (%)
Yes 0.0% 0.0% 0.0%
No 100.0% 100.0% 100.0%
Haemodynamic Indices
Peripheral SBP (mmHg) 115.0 (11.1) 127.2 (14.7) 118.3 (11.9) 0.043*
Peripheral DBP (mmHg) 68.5 (7.17) 72.3 (9.79) 70.2 (8.04) 0.457
Central SBP (mmHg) 102.0 (9.92) 112.8 (15.6) 106.4 (12.6) 0.080
Central DBP (mmHg) 67.8 (7.58) 73.6 (10.2) 70.8 (7.85) 0.189
Pathology
Triglycerides (mmol/L) 0.81 (0.32) 1.30 (0.84) 1.01 (0.33) 0.060
Total cholesterol .
(mmol/L) 4.59 (1.12) 5.21 (0.96) 5.45 (0.74) 0.043
HDL-cholesterol
(mmol/L) 1.55 (0.31) 1.49 (0.31) 1.64 (0.38) 0.471
LDL-cholesterol "
(mmol/L) 2.63 (0.86) 3.19 (0.87) 3.37 (0.71) 0.035
Oxidised LDL (mU/mL) 73.0 (25.4) 76.7 (19.4) 81.8 (23.1) 0.575
HDL- Cholesterol efflux 5, 5 ) 53.6 (4.5) 53.8 (4.8) 0.407
capacity (%)
hsCRP (mg/L) 1.00 (1.85) 1.86 (2.77) 2.59 (3.56) 0.239

! Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL, high
density lipoprotein; LDL, low density lipoprotein; DII, dietary inflammatory index; hsCRP, high-sensitivity C-

reactive protein; 2 Values are presented as mean + SD for continuous variables and n (%) for categorical variables;

3 Difference across DII tertiles at baseline, Independent Student t test, Mann—-Whitney U test or Chi-square test

of independence; 4 Negative numbers reflect anti-inflammatory scores, while positive numbers reflect pro-

inflammatory scores; >*Indicates statistically significant inter-tertile differences, p < 0.05.
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3.1. Association Between DII Tertiles and Cardiovascular Profiles

The mixed-effects analyses included 183 repeated-measures observations across four timepoints
(T1, T3, T4, and T6). Participant contributions at each timepoint were: T1, n = 50; T3, n =47; T4, n =
43; T6, n = 43, reflecting discontinuation by seven participants.

Repeated measures DII values were grouped into low (more anti-inflammatory), medium, high
(more anti-inflammatory) tertiles to reflect the relative dietary inflammatory potential of each
observation across all timepoints. Tertiles were defined by dividing observations into three equal-
sized groups (n = 61 per tertile). DII cut-offs were: tertile 1, DII < -1.62; tertile 2, -1.62 < DII < -0.180;
and tertile 3, DII > —0.180.

Across the four timepoints of the study period, there were no significant differences in mean
cardiovascular outcomes between medium versus low DII or high versus low DII (all p > 0.05) (Table
2). Relative to the low DII tertile, neither the medium nor high DII tertile was associated with
statistically significant differences in peripheral or central BP, triglycerides, total cholesterol, HDL-
cholesterol, LDL-cholesterol, oxidised LDL, or HDL-cholesterol efflux capacity (Table 2). In linear
mixed-effects models, DII tertiles were not significantly associated with CRP across repeated
measures. There was no consistent evidence of a DII-by-time interaction, although a significant
difference was observed at one time point for the high versus low DII group (p = 0.047), which was
not consistent across other time points.

Table 2. Differences in cardiovascular outcomes comparing DII tertiles across the study period .

. Medium DII vs Low High DII vs Low DII
Cardiovascular outcomes DII p-Value B (95% CI) p-Value
B (95% CI)
Peripheral SBP (mmHg) 0.36 (-2.19, 2.91) 0.778 1.14 (-1.78, 4.06) 0.442
Peripheral DBP (mmHg) 0.00 (-1.97, 1.96) 0.996 1.49 (-0.74, 3.72) 0.190
Central SBP (mmHg) 0.60 (-1.76, 2.95) 0.619 1.19 (-1.43, 3.81) 0.372
Central DBP (mmHg) 0.07 (-1.86, 2.00) 0.943 1.04(-1.10, 3.185) 0.338
Triglycerides (mmol/L) 0.02 (-0.13, 0.18) 0.758 -0.02 (-0.20, 0.16) 0.826
Total cholesterol (mmol/L) 0.08 (-0.10, 0.26) 0.372 -0.08 (-0.29, 0.16) 0.440
HDL-cholesterol (mmol/L) 0.05 (-0.01, 0.12) 0.101 0.03 (-0.05, 0.10) 0.460
LDL-cholesterol (mmol/L) 0.05 (-0.09, 0.19) 0.518 -0.07 (-0.24, 0.09) 0.368
Oxidised LDL (mU/mL) -4.03 (-12.01, 3.95) 0.320 3.58 (-4.96, 12.12) 0.408
HDL-Cholesterol efflux (%) -0.20 (-1.15, 0.75) 0.679 —0.33 (-1.43,0.77) 0.559
hsCRP (mg/L) 0.08 (-0.56, 0.72) 0.805 0.42 (-0.27, 1.11) 0.235

! Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL, high density lipoprotein; LDL,
low density lipoprotein; DII, dietary inflammatory index; hsCRP, high-sensitivity C-reactive protein; 2 3 =
adjusted mean difference for medium vs low DII [34] and high vs low DII; ® Models adjusted for age, gender,

and waist circumference; **Indicates statistically significant inter-tertile differences, p <0.05.

Overall, average cardiovascular levels were similar across DII tertiles (Table 3). Estimated
peripheral SBP remained unchanged across tertiles (119 mmHg in the low and medium tertiles and
121 mmHg in the high tertile). Peripheral DBP was also comparable, with only a small difference in
the high tertile (70.3 mmHg) compared with the low and medium tertiles (68.8mmHg). Central SBP
was unchanged across tertiles (106 mmHg in the low tertile and 107 mmHg in the medium and high
tertiles). Central DBP was also stable, with a small increase in the high tertile (70.7 mmHg) compared
with the low and medium tertiles (both 69.7 mmHg). Triglyceride levels also remained stable across
all tertiles (low DII, 0.93 mmol/L; medium DII, 0.96 mmol/L; high DII, 0.91mmol/L). Total cholesterol
and LDL-cholesterol showed small variation between groups. HDL-cholesterol was likewise similar
(low DII, 1.55 mmol/L; medium DII, 1.60 mmol/L; high DII, 1.57mmol/L). Oxidised LDL and HDL-
cholesterol efflux capacity did not differ meaningfully by DII tertile, Confidence intervals were
overlapping, suggesting no clear changes in these outcomes across DII tertiles (Table 3). Additionally,
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time and DII tertile interactions showed no evidence of different cardiometabolic trajectories across
low, medium, and high DII tertiles (all p > 0.05). Model-estimated marginal means of cardiovascular
outcomes across tertiles of E-DII are presented in Supplementary Table S1.

Table 3. Model-estimated marginal means of cardiovascular outcomes by DII tertile.

Cardiovascular outcomes

Tertile 1
(low DII)

Tertile 2
(medium DII)

Tertile 3
(high DII)

Peripheral SBP (mmHg)
Peripheral D BP (mmHg)
Central SBP (mmHg)
Central DBP (mmHg)
Triglycerides (mmol/L)
Total cholesterol (mmol/L)
HDL-cholesterol (mmol/L)
LDL-cholesterol (mmol/L)
Oxidised LDL (mU/mL)
HDL-cholesterol efflux (%)
hsCRP (mg/L)

119 (116-123)
68.8 (66.5-71.2)
106 (103-109)
69.7 (67.4-72.0)

0.93 (0.753-1.11)

4.97 (4.67-5.26)
1.55 (1.44-1.64)
3.01 (2.77-3.26)
72.1 (65.4-78.9)
52.9 (51.5-54.4)
0.97 (0.38-1.56)

120 (117-123)
68.8 (66.5-71.2)
107 (104-109)
69.7(67.5-72.0)

0.96 (0.781-1.13)

5.05 (4.75-5.34)
1.60 (1.50-1.69)
3.06 (2.81-3.31)
68.1 (61.5-74.7)
52.7 (51.3-54.2)
1.05 (0.48-1.62)

121 (117-124)
70.3 (68.0-72.7)
107 (104-110)
70.7 (68.4-73.0)
0.91 (0.731-1.09)
4.88 (4.75-5.34)
1.57 (1.47-1.67)
2.94 (2.69-3.19)
75.7 (69.0-82.4)
52.6 (51.1-54.1)
1.39 (0.80-1.98)

! Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL, high density lipoprotein; LDL,
low density lipoprotein; DII, dietary inflammatory index; hsCRP, high-sensitivity C-reactive protein; 2 Values
are estimated marginal means (95% confidence intervals) from linear mixed-effects models adjusted for

intervention, period, sequence, age, sex, and waist circumference, averaged across the study period.

Paired analyses were used to describe within-person changes in DII across each intervention
period. Unadjusted DII scores did not change within individuals in either period (Period 1, p=0.484;
Period 2, p=0.576). In contrast, E- DII decreased within individuals in both periods (mean reduction
of 0.886 units in Period 1, p<0.001) and 0.596 units in Period 2, p=0.021), indicating a modest shift
toward a less inflammatory dietary profile when adjusted for energy intake (Supplementary Table
S2). This change may reflect alterations in total energy intake and/or broader dietary behaviours
during the intervention rather than substantial changes in the inflammatory composition of the diet.
Corresponding changes in energy intake should be considered when interpreting these findings.

There was no evidence that treatment order influenced DII. Participants allocated to receive
HPOO first versus LPOO first did not differ in DII scores at baseline or at any subsequent time point
(all p>0.05). In addition, the magnitude of within-person DII change during Period 1 and Period 2 did
not differ between sequences (p=0.646 and p=0.730, respectively). The average DII score change across
both periods was also similar between intervention sequences (receiving HPOO vs. LPOO or
receiving LPOO vs. HPOO) (p=0.438) (Supplementary Table S3).

4. Discussion

This secondary analysis investigated the relationship between the Dietary Inflammatory Index
(DII) and CVD markers in healthy Australian adults participating in the OLIVAUS study [22]. We
examined both cross-sectional differences in CVD markers by DII tertile and the change of
cardiovascular outcomes across four time points by DII tertiles. Our primary hypothesis, that higher
DII scores would be associated with less favourable CVD markers and changes in CVD risk over
time, was not supported by this secondary analysis. Because E-DII is standardised per unit of energy
intake, reductions in E-DII may partly reflect changes in total energy consumption rather than true
shifts in dietary inflammatory composition.

In this study, baseline anthropometric and cardiovascular measures varied across tertiles of the
DII. For instance, participants in the middle DII tertile exhibited markedly higher BMI and waist
circumference compared with those in the low DII tertile. Although our baseline comparisons are
descriptive and unadjusted as the focus of this study was designed to evaluate longitudinal changes
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over time using mixed-effects models rather than to test cross-sectional differences between tertiles
at baseline. Therefore, the directional pattern is consistent with findings from the PREDIMED study,
where higher (more pro-inflammatory) DII scores were independently associated with greater BMI
and waist circumference after adjustment for confounders, including MedDiet adherence [35]. While
the analytical approaches differ, the similar trend provides a meaningful point of comparison and
suggests that more pro-inflammatory dietary patterns may cluster with higher adiposity, which is an
established contributor to chronic inflammation and metabolic risk.

Similarly, SBP also differed peaking in the middle tertile in our baseline descriptive
comparisons. A previous meta-analysis reported that being in the highest DII category was associated
with a 1.2 mmHg significant increase in SBP and having higher odds of hypertension (OR 1.13) [36].
Cross-sectional and case-control studies also support this relationship; one analysis found a 1.6-fold
higher risk of hypertension in individuals with elevated DII, particularly in men [37]. These findings
may provide context for the observed SBP differences, highlighting diet-induced inflammation as a
potential contributor to elevated SBP.

Lipid profiles differed across tertiles with total cholesterol and LDL-cholesterol been higher in
the middle and high DII groups compared with the low group. In this context, a meta-analysis
investigating the relationship between DII scores and serum lipid profiles in adult populations found
that individuals with the highest DII scores had elevated total cholesterol (+5.16 mg/dL) and LDL-
cholesterol (+3.99 mg/dL) compared to those in the lowest DII category. This supports the role of
dietary inflammation in promoting an atherogenic lipid profile, aligning with our results in a distinct
cohort [38]. However, it is important to acknowledge that our observations are based on baseline
cross-sectional, unadjusted comparisons and are therefore hypothesis-generating only.

Although we observed some baseline differences across tertiles, the longitudinal mixed-effects
models did not show consistent differences in changes over time. Consequently, our findings do not
provide evidence for a clear longitudinal association between DII score and the assessed CVD risk
outcomes [39]. Additional longitudinal and interventional studies are required to assess the temporal
relationship between changes in DII and cardiovascular outcomes, and to identify the inflammatory
biomarkers and mechanistic pathways that mediate these associations.

In this study, no significant differences in cardiovascular profiles were observed across DII
tertiles over the study period (all p > 0.05). These findings are broadly consistent with the main
OLIVAUS paper, which also reported no significant differences between HPOO and LPOO
treatments in the total sample [22]. However, whereas the main OLIVAUS analysis demonstrated
favourable within-arm changes following HPOO consumption, particularly among participants with
higher cardiometabolic risk, the present secondary analysis indicates that stratification by DII tertiles
did not identify differential cardiovascular responses over the study period. Neither medium nor
high DII tertiles were associated with changes in BP, lipid parameters, oxidised LDL, or HDL-
cholesterol efflux. These findings suggest that, despite baseline differences, dietary inflammatory
potential did not translate into measurable cardiovascular effects during the intervention. Although
the DII is designed to reflect the inflammatory potential of the diet, we did not observe a significant
association with CRP in this cohort. This may reflect the limited exposure contrast and short-term
nature of the intervention, suggesting that any effects of dietary inflammatory potential on
cardiometabolic outcomes may not be mediated through detectable changes in circulating CRP
within this timeframe in the current study sample. A plausible explanation for the observed non-
significant findings of cardiovascular outcomes across DII tertiles lies in the study design.
Participants consumed olive oil throughout the study, with one group receiving olive oil rich in
polyphenols (320 mg/kg) and the other consuming olive oil with a lower polyphenol concentration
(86 mg/kg). Both oils contained polyphenols, which are known for their anti-inflammatory and
antioxidant properties [33]. These compounds can improve endothelial function, reduce oxidative
stress, and modulate lipid metabolism [33,40] Their presence may have contributed to attenuating
potential differences across DII tertiles, although this cannot be directly inferred from the present
analysis. Previous research has demonstrated that polyphenol-rich olive oil can lower markers of
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oxidative stress and inflammation, even in individuals with less favourable dietary patterns,
supporting this interpretation [33,41].

These findings highlight the complexity of diet-inflammation interactions and the potential for
specific bioactive components to override the effects of overall dietary inflammatory potential. While
DII captures the inflammatory potential of the diet as a whole, the inclusion of potent anti-
inflammatory foods such as polyphenol-rich olive o0il may diminish its predictive value in
intervention settings. Future studies should examine whether similar attenuation occurs with other
anti-inflammatory dietary components and assess the long-term impact of polyphenol-rich
interventions on cardiometabolic health.[9,14,42]. Additionally, to our knowledge, intervention
evidence directly linking DII to cardiovascular outcomes remains limited, with most intervention
studies focusing on short-term changes in inflammatory biomarkers rather than downstream
cardiometabolic endpoints. For instance, the AUSMED Heart study examined dietary-induced
changes in DII scores in Australians with coronary heart disease and assessed inflammatory markers
including hs-CRP and IL-6 but no clinical endpoints [20]. The study reported associations between
improvements in DII scores and IL-6 concentrations, but limited effects on other cardiometabolic
biomarkers, including hs-CRP, adiponectin, body composition). While IL-6 responds relatively
rapidly to metabolic and oxidative stimuli, hs-CRP —a downstream acute-phase protein synthesised
by the liver in response to IL-6 signaling —may be less sensitive to modest, short-term dietary changes
[20]. An Umbrella review of systematic reviews and meta-analyses of dietary patterns and
inflammation also show strong effects on inflammatory biomarkers (i.e., CRP, IL-6), but note
insufficient evidence for downstream cardiometabolic outcomes due to the paucity of intervention
studies [12].

In contrast, evidence linking DII to CVD outcomes largely comes from prospective observational
studies with longer follow-up, where cumulative dietary inflammatory exposure can be captured.
Several cohort studies have reported associations between higher DII scores and increased risk of
CVD or mortality over multi-year follow-up periods [15,16,43,44]. These findings support the notion
that dietary inflammatory potential may influence cardiovascular risk through longer-term,
cumulative processes rather than short-term changes. In the OLIVAUS trial, each intervention period
lasted only three weeks, which may not have been sufficient for differences in dietary inflammatory
potential to translate into detectable changes in downstream cardiovascular outcomes such as lipid
metabolism, vascular function, or HDL functionality. These outcomes are regulated by multiple
physiological systems, including vascular tone and stiffness, renal sodium handling, autonomic
regulation, and hepatic lipid metabolism, and are, therefore, less likely to respond to short-term
dietary modulation [45-47].

The interpretation of these findings should consider both the strengths and limitations of the
study. A key strength is a rigorously conducted randomised, double-blind crossover design with
repeated assessments. This design reduces confounding by controlling individual-level variability
and improves efficiency in small samples [22]. Dietary intake was assessed at four timepoints (pre-
and post-intervention) using detailed 3-day food diaries, which were reviewed for completeness,
hence providing a stronger estimate of dietary exposure than single time-point assessments. The
study also included a range of cardiometabolic outcomes which assessed overall impact on
cardiovascular markers beyond inflammation alone.

However, several limitations should be acknowledged. The small sample size (n=50) limits
statistical power to detect subtle between-tertile differences after adjustments for key covariates.
Larger sample sizes have shown to provide greater ability to detect associations [14,15,19,20,48].
Additionally, the relatively short intervention periods may have been insufficient for changes in
dietary inflammatory potential to translate into detectable changes in cardiovascular markers.
Furthermore, while 3-day food diaries are commonly used and repeated measures may strengthen
exposure assessment, three days may be insufficient to capture full week-to-week variation and self-
reported intake is subject to reporting bias. Importantly, OLIVAUS was an olive oil intervention
rather than a whole-diet intervention. In contrast to AUSMED and PREDIMED, which examined
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broader Mediterranean dietary patterns, and with PREDIMED also supplementing extra virgin olive
oil, all participants in the present study consumed olive oils containing polyphenols. Given the anti-
inflammatory properties of polyphenols, which are also widely distributed across many foods, this
may have reduced the contrast in dietary inflammatory exposure between groups. Therefore,
changing olive oil alone may not have been sufficient to elicit detectable differences in cardiovascular
markers across DII tertiles. Finally, as the study population consisted of healthy adults, the relatively
low baseline CVD risk may have limited the ability to detect meaningful changes in these outcomes.
Most participants fell within the anti-inflammatory end of the spectrum, leading to relatively low
tertile cut-offs and minimal contrast between exposure groups. This narrow distribution of DII values
reduces the ability to detect meaningful differences in dietary inflammatory potential and may partly
account for the lack of observed associations. Future research including populations with a broader
range of dietary inflammatory profiles would help clarify whether stronger contrasts in DII are
associated with the outcomes of interest.

5. Conclusions

Overall, cardiovascular outcomes were similar across DII tertiles during the intervention. These
findings suggest that short-term variation in dietary inflammatory potential may not translate into
measurable changes in these markers within a healthy cohort. However, the limited sample size,
short duration, and restricted range of DII values should be considered. Larger and longer-term
studies with greater dietary contrast are needed to better characterise the relationship between
dietary inflammatory potential and cardiovascular health.
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paper posted on Preprints.org.

Author Contributions: Conceptualization/study design, C.I, E.S.G., G.K,, A.P. and W.M.; investigation, K.S. and
J.H.; data curation, K.S. and G.M.; statistical analysis, J.Y and Y.C; writing—original draft preparation, J.Y.;
review and editing, all authors; supervision, K.S., and Y.C.; project administration, K.S., Y.C., and ].Y. All authors

have read and agreed to the published version of the manuscript.

Funding: This secondary analysis did not receive specific funding. The original OLIVAUS trial was supported
by a seeding grant from the La Trobe University Understanding Disease Research Focus Area. Cobram Estate

Pty. Ltd. provided partial financial support and supplied the extra virgin olive oil used in the intervention.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration of Helsinki
and approved by the Human Research Ethics Committee of La Trobe University (HEC25265, approval date
22/08/2025).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the OLIVAUS study.

Acknowledgments: The authors would like to thank Professor Manohar Garg for conducting the ox-LDL assays
and Professor Anna E. Lohning, Dr Katie L. Powell and Dr Oladayo S. Folasire for performing the HDL-
cholesterol efflux analysis. Further thanks are extended to Professor Andrew Pipingas (A.P) and Dr Gregory
Kennedy (G.K) for their input into components related to hemodynamic indices. The authors also acknowledge
Professor Luke Prendergast for contributing to the original sample size calculation. We would also like to
acknowledge the work of Ms Johanna Hoskin (Honours student) who was involved in the data collection phase

of the original study. Finally, the authors express their gratitude to all participants for their time and cooperation.

Conflicts of Interest: The authors declare no conflict of interest. However, Dr. James R. Hébert wishes to disclose
that he owns controlling interest in Connecting Health Innovations LLC (CHI), a company that has licensed the
right to his invention of the dietary inflammatory index (DII®) from the University of South Carolina in order to
develop computer and smart phone applications for patient counseling and dietary intervention in clinical
settings. CHI owns exclusive right to the E-DII™. Sherry Price is an employee of CHI. The subject matter of this

paper will not have any direct bearing on that work, nor has that activity exerted any influence on this project.

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202604.2203.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 May 2026 d0i:10.20944/preprints202604.2203.v1

14 of 17

References

1.  World Health Organization. Cardiovascular diseases (CVDs); Publisher: World Health Organization, 2025.
Available  online:  https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)
(accessed on 11 January 2026).

2.  Heart Foundation. Key  Statistics:  Cardiovascular ~ Disease; ~ 2025.  Available  online:
https://www heartfoundation.org.au/your-heart/evidence-and-statistics/key-stats-cardiovascular-disease
(accessed on 11 January 2026).

3.  Australian Institute of Health and Welfare. Heart, Stroke and Vascular Disease: Australian Facts; AIHW:
Canberra, Australia, 2025. Available online: https://www.aihw.gov.au/reports/heart-stroke-vascular-
diseases/hsvd-facts/contents/about (accessed on 11 January 2026).

4. Gusev, E.,; Sarapultsev, A. Atherosclerosis and Inflammation: Insights from the Theory of General
Pathological Processes. Int | Mol Sci 2023, 24, 7910, doi:10.3390/ijms24097910.

5. Mlynarska, E.; Bojdo, K.; Frankenstein, H.; Krawiranda, K.; Kustosik, N.; Lisinska, W.; Rysz, ].; Franczyk,
B. Endothelial Dysfunction as the Common Pathway Linking Obesity, Hypertension and Atherosclerosis.
Int ] Mol Sci 2025, 26, 10096, d0i:10.3390/ijms262010096.

6.  Wang, W,; Liu, Y; Li, Y,; Luo, B; Lin, Z; Chen, K,; Liu, Y. Dietary patterns and cardiometabolic health:
Clinical evidence and mechanism. MedComm (2020) 2023, 4, €212, d0i:10.1002/mco02.212.

7. Furman, D.; Campisi, J.; Verdin, E.; Carrera-Bastos, P.; Targ, S.; Franceschi, C.; Ferrucci, L.; Gilroy, D.W.;
Fasano, A.; Miller, G.W., et al. Chronic inflammation in the etiology of disease across the life span. Nat Med
2019, 25, 1822-1832, doi:10.1038/s41591-019-0675-0.

8. Babalola, O.0O.; Akinnusi, E.; Ottu, P.O.; Bridget, K.; Oyubu, G.; Ajiboye, S.A.; Waheed, S.A ; Collette, A.C,;
Adebimpe, H.O.; Nwokafor, C.V., et al. The impact of ultra-processed foods on cardiovascular diseases
and cancer: Epidemiological and mechanistic insights. Aspects of Molecular Medicine 2025, 5, 100072,
doi:10.1016/j.amolm.2025.100072.

9.  Cavicchia, P.P.; Steck, S.E.; Hurley, T.G.; Hussey, J.R.; Ma, Y.; Ockene, 1.S.; Hebert, ] R. A new dietary
inflammatory index predicts interval changes in serum high-sensitivity C-reactive protein. ] Nutr 2009, 139,
2365-2372, doi:10.3945/jn.109.114025.

10. Siripuram, C.; Gunde, A.K,; Hegde, S.V.; Ghetia, K.S.; Kandimalla, R. Exploring Cardiovascular Health:
The Role of Dyslipidemia and Inflammation. Cureus 2025, 17, 78818, doi:10.7759/cureus.78818.

11. Jiang, R; Wang, T.; Han, K,; Peng, P.; Zhang, G.; Wang, H.; Zhao, L.; Liang, H.; Lv, X; Du, Y. Impact of
anti-inflammatory diets on cardiovascular disease risk factors: a systematic review and meta-analysis. Front
Nutr 2025, 12, 1549831, doi:10.3389/fnut.2025.1549831.

12. Reyneke, G.L.; Lambert, K,; Beck, E.J. Dietary Patterns Associated With Anti-inflammatory Effects: An
Umbrella Review of Systematic Reviews and Meta-analyses. Nufr Rev 2025, 10.1093/nutrit/nuaf104,
doi:10.1093/nutrit/nuaf104.

13. Shivappa, N.; Godos, ].; Hebert, ].R.; Wirth, M.D.; Piuri, G.; Speciani, A.F.; Grosso, G. Dietary Inflammatory
Index and Cardiovascular Risk and Mortality-A Meta-Analysis. Nutrients 2018, 10, 200,
d0i:10.3390/nu10020200.

14. Shivappa, N.; Steck, S.E.; Hurley, T.G.; Hussey, J.R.; Ma, Y.; Ockene, LS.; Tabung, F.; Hebert, JR. A
population-based dietary inflammatory index predicts levels of C-reactive protein in the Seasonal Variation
of Blood Cholesterol Study (SEASONS). Public Health Nutr 2014, 17, 1825-1833,
doi:10.1017/51368980013002565.

15. Ramallal, R.; Toledo, E.; Martinez-Gonzalez, M.A.; Hernandez-Hernandez, A.; Garcia-Arellano, A.;
Shivappa, N.; Hebert, J.R.; Ruiz-Canela, M. Dietary Inflammatory Index and Incidence of Cardiovascular
Disease in the SUN Cohort. PLoS One 2015, 10, e0135221, doi:10.1371/journal.pone.0135221.

16. Garcia-Arellano, A.; Martinez-Gonzalez, M.A.; Ramallal, R.; Salas-Salvado, J.; Hebert, J.R.; Corella, D.;
Shivappa, N.; Forga, L.; Schroder, H.; Munoz-Bravo, C., et al. Dietary inflammatory index and all-cause
mortality in large cohorts: The SUN and PREDIMED studies. Clin Nutr 2019, 38, 1221-1231,
do0i:10.1016/j.cInu.2018.05.003.

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202604.2203.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 May 2026 d0i:10.20944/preprints202604.2203.v1

15 of 17

17.  Wirth, M.D.; Hebert, ].R.; Shivappa, N.; Hand, G.A.; Hurley, T.G.; Drenowatz, C.; McMahon, D.; Shook,
R.P.; Blair, S.N. Anti-inflammatory Dietary Inflammatory Index scores are associated with healthier scores
on other dietary indices. Nutr Res 2016, 36, 214-219, d0i:10.1016/j.nutres.2015.11.009.

18. Phillips, C.M.; Chen, L.W.; Heude, B.; Bernard, J.Y.; Harvey, N.C,; Duijts, L.; Mensink-Bout, S.M.; Polanska,
K.; Mancano, G.; Suderman, M., et al. Dietary Inflammatory Index and Non-Communicable Disease Risk:
A Narrative Review. Nutrients 2019, 11, d0i:10.3390/nu11081873.

19. Alkerwi, A.; Shivappa, N.; Crichton, G.; Hebert, ].R. No significant independent relationships with
cardiometabolic biomarkers were detected in the Observation of Cardiovascular Risk Factors in
Luxembourg study population. Nutr Res 2014, 34, 1058-1065, d0i:10.1016/j.nutres.2014.07.017.

20. Mayr, H.L,; Itsiopoulos, C.; Tierney, A.C.; Ruiz-Canela, M.; Hebert, J.R.;; Shivappa, N.; Thomas, C.J.
Improvement in dietary inflammatory index score after 6-month dietary intervention is associated with
reduction in interleukin-6 in patients with coronary heart disease: The AUSMED heart trial. Nutr Res 2018,
55,108-121, doi:10.1016/j.nutres.2018.04.007.

21. Marx, W.; George, E.S.; Mayr, H.L.; Thomas, C.J.; Sarapis, K.; Moschonis, G.; Kennedy, G.; Pipingas, A,;
Willcox, J.C.; Prendergast, L.A., et al. Effect of high polyphenol extra virgin olive oil on markers of
cardiovascular disease risk in healthy Australian adults (OLIVAUS): A protocol for a double-blind
randomised, controlled, cross-over study. Nutr Diet. 2019; 10.1111/1747-0080.12531.

22. Sarapis, K.; Thomas, C.J.; Hoskin, J.; George, E.S.; Marx, W.; Mayr, H.L.; Kennedy, G.; Pipingas, A.; Willcox,
J.C,; Prendergast, L.A,, et al. The Effect of High Polyphenol Extra Virgin Olive Oil on Blood Pressure and
Arterial Stiffness in Healthy Australian Adults: A Randomized, Controlled, Cross-Over Study. Nutrients
2020, 12, 2272, d0i:10.3390/nu12082272.

23. Sarapis, K.A.-O.; George, E.A.-O.; Marx, W.; Mayr, H.L.; Willcox, J.; Powell, K.L.; Folasire, O.S.; Lohning,
A.E.; Prendergast, L.A.; Itsiopoulos, C., et al. Extra virgin olive oil improves HDL lipid fraction but not
HDL-mediated cholesterol efflux capacity: a double-blind, randomised, controlled, cross-over study
(OLIVAUS).

24. Rothwell, J.A.; Perez-Jimenez, J.; Neveu, V.; Medina-Remon, A.; M'Hiri, N.; Garcia-Lobato, P.; Manach, C,;
Knox, C.; Eisner, R.; Wishart, D.S., et al. Phenol-Explorer 3.0: a major update of the Phenol-Explorer
database to incorporate data on the effects of food processing on polyphenol content. Database (Oxford)
2013, 2013, bat070, doi:10.1093/database/bat070.

25. Shivappa, N.; Steck, S.E.; Hurley, T.G.; Hussey, J.R.; Hebert, ].R. Designing and developing a literature-
derived population-based dietary inflammatory index. Public Health Nutr. 2014, 17, 1689-1696,
doi:10.1017/s1368980013002115

26. Azarmanesh, D.; Pearlman, J.; Carbone, E.T.; DiNatale, J.C.; Bertone-Johnson, E.R. Construct Validation of
the Dietary Inflammatory Index (DII) among Young College-Aged Women. Nutrients 2023, 15,
d0i:10.3390/nu15214553.

27. Wallace, M.K,; Shivappa, N.; Wirth, M.D.; Hebert, ].R.; Huston-Gordesky, L.; Alvarado, F.; Mouzon, S.H;
Catalano, P.M. Longitudinal Assessment of Relationships Between Health Behaviors and IL-6 in
Overweight and Obese Pregnancy. Biol Res Nurs 2021, 23, 481-487, d0i:10.1177/1099800420985615.

28. Hebert, J.R.; Shivappa, N.; Wirth, M.D.; Hussey, ].R.; Hurley, T.G. Perspective: The Dietary Inflammatory
Index (DII®): Lessons Learned, Improvements Made and Future Directions. Adv Nutr 2019, 10, 185-195,
doi:10.1093/advances/nmy071.

29. Harmon, B.E.; Wirth, M.D.; Boushey, C.J.; Wilkens, L.R.; Draluck, E.; Shivappa, N.; Steck, S.E.; Hofseth, L.;
Haiman, C.A.; Le Marchand, L., et al. The Dietary Inflammatory Index Is Associated with Colorectal Cancer
Risk in the Multiethnic Cohort. |. Nutr. 2017, 147, 430-438, doi:10.3945/jn.116.242529.

30. Hebert, ].R.; Shivappa, N.; Wirth, M.D.; Hussey, ].R.; Hurley, T.G. Perspective: The Dietary Inflammatory
Index (DII)-Lessons Learned, Improvements Made, and Future Directions. Adv Nutr 2019, 10, 185-195,
doi:10.1093/advances/nmy071.

31. Harmon, B.E.; Wirth, M.D.; Boushey, C.J.; Wilkens, L.R.; Draluck, E.; Shivappa, N.; Steck, S.E.; Hofseth, L.;
Haiman, C.A.; Le Marchand, L, et al. The Dietary Inflammatory Index Is Associated with Colorectal Cancer
Risk in the Multiethnic Cohort. | Nutr 2017, 147, 430-438, doi:10.3945/jn.116.242529.

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202604.2203.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 May 2026 d0i:10.20944/preprints202604.2203.v1

16 of 17

32. Hua, R; Liang, G.; Yang, F. Meta-analysis of the association between dietary inflammation index and C-
reactive protein level. Medicine (Baltimore) 2024, 103, €38196, doi:10.1097/MD.0000000000038196.

33. Sarapis, K.; George, E.S.; Marx, W.; Mayr, H.L.; Willcox, J.; Esmaili, T.; Powell, K.L.; Folasire, O.S.; Lohning,
A.E.; Garg, M., et al. Extra virgin olive oil high in polyphenols improves antioxidant status in adults: a
double-blind, randomized, controlled, cross-over study (OLIVAUS). Eur | Nutr 2022, 61, 1073-1086,
doi:10.1007/s00394-021-02712-y.

34. Thejamovi project. jamovi, version 2.6; The jamovi project: Sydney, Australia, 2025.

35. Martinez-Gonzalez, M.A.; Toledo, E.; Aros, F.; Fiol, M.; Corella, D.; Salas-Salvado, J.; Ros, E.; Covas, M.L;
Fernandez-Crehuet, J.; Lapetra, J., et al. Response to Letter Regarding Article, “Extravirgin Olive Oil
Consumption Reduces Risk of Atrial Fibrillation: The PREDIMED (Prevencion con Dieta Mediterranea)
Trial”. Circulation 2015, 132, e140-142, doi:10.1161/CIRCULATIONAHA.114.013272.

36. Farhangi, M.A,; Nikniaz, L.; Nikniaz, Z.; Dehghan, P. Dietary inflammatory index potentially increases
blood pressure and markers of glucose homeostasis among adults: findings from an updated systematic
review and meta-analysis. Public Health Nutr 2020, 23, 1362-1380, doi:10.1017/51368980019003070.

37. Zhou, N; Xie, Z.P,; Liu, Q.; Xu, Y.; Dai, 5.C.; Ly, J.; Weng, ].Y.; Wu, L.D. The dietary inflammatory index
and its association with the prevalence of hypertension: A cross-sectional study. Front Immunol 2022, 13,
1097228, doi:10.3389/fimmu.2022.1097228.

38. Vajdi, M.; Farhangi, M.A.; Mahmoudi-Nezhad, M. Dietary inflammatory index significantly affects lipids
profile among adults: An updated systematic review and meta-analysis. Int | Vitam Nutr Res 2022, 92, 431-
447, d0i:10.1024/0300-9831/a000688.

39. Yu, X;; Pu, H; Voss, M. Overview of anti-inflammatory diets and their promising effects on non-
communicable diseases. Br ] Nutr 2024, 132, 898-918, doi:10.1017/S0007114524001405.

40. Moreno-Luna, R.; Munoz-Hernandez, R.; Miranda, M.L.; Costa, A.F.; Jimenez-Jimenez, L.; Vallejo-Vaz, A.].;
Muriana, F.J.; Villar, J.; Stiefel, P. Olive oil polyphenols decrease blood pressure and improve endothelial
function in young women with mild hypertension. Am | Hypertens 2012, 25, 1299-1304,
doi:10.1038/ajh.2012.128.

41. Vidal Damasceno, J.; Garcez, A.; Anelo Alves, A.; da Mata, L.R.; Morelo Dal Bosco, S.; Garavaglia, J. Effects
of daily extra virgin olive oil consumption on biomarkers of inflammation and oxidative stress: a systematic
review and meta-analysis. Crit Rev Food Sci Nutr 2026, 66, 392-408, doi:10.1080/10408398.2025.2525446.

42. Shivappa, N.; Steck, S.E.; Hurley, T.G.; Hussey, J.R.; Hebert, ]J.R. Designing and developing a literature-
derived, population-based dietary inflammatory index. Public Health Nutr 2014, 17, 1689-1696,
doi:10.1017/51368980013002115.

43. Liang, Z,; Feng, Y.; Shivappa, N.; Hebert, ].R.; Xu, X. Dietary Inflammatory Index and Mortality from All
Causes, Cardiovascular Disease, and Cancer: A Prospective Study. Cancers (Basel) 2022, 14, 4609,
doi:10.3390/cancers14194609.

44. Vissers, L.E.; Waller, M.A,; van der Schouw, Y.T.; Hebert, J.R.; Shivappa, N.; Schoenaker, D.A.; Mishra,
G.D. The relationship between the dietary inflammatory index and risk of total cardiovascular disease,
ischemic heart disease and cerebrovascular disease: Findings from an Australian population-based
prospective cohort study of women. Atherosclerosis 2016, 253, 164-170,
doi:10.1016/j.atherosclerosis.2016.07.929.

45. Cowell, O.R; Mistry, N.; Deighton, K.; Matu, J.; Griffiths, A.; Minihane, A.M.; Mathers, ].C.; Shannon, O.M.;
Siervo, M. Effects of a Mediterranean diet on blood pressure: a systematic review and meta-analysis of
randomized controlled trials and observational studies. | Hypertens 2021, 39, 729-739,
doi:10.1097/HJH.0000000000002667.

46. Oh, E.S.; Nowak, K.L. The Dietary Inflammatory Index: A New Predictor of CKD Progression? Kidney360
2025, 6, 1256-1258, d0i:10.34067/KID.0000000818.

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202604.2203.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 May 2026 d0i:10.20944/preprints202604.2203.v1

17 of 17

47. Zou, P; Wang, L. Dietary pattern and hepatic lipid metabolism. Liver Res 2023, 7, 275-284,
doi:10.1016/j.livres.2023.11.006.

48. Szypowska, A.; Zatonska, K., Szuba, A.; Regulska-Tlow, B. Dietary Inflammatory Index (DII)® and
Metabolic Syndrome in the Selected Population of Polish Adults: Results of the PURE Poland Sub-Study.
International Journal of Environmental Research and Public Health 2023, 20, 1056.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or
products referred to in the content.

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.



https://doi.org/10.20944/preprints202604.2203.v1
http://creativecommons.org/licenses/by/4.0/

