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Abstract

Background Common chronic inflammatory condition known as allergic rhinitis(AR) has a major negative influence
on people’s health and puts a heavy strain on the world's healthcare systems. Despite the significant incidence of AR.
This study aims to assess the potential link between the Dietary Inflammatory Index (DIl) and the risk of developing
AR.

Methods This study involved the analysis of data from 3,938 adult participants in the National Health and Nutrition
Examination Survey (NHANES) conducted in 2005-2006. The DIl score was used to evaluate the inflammatory
potential of the participants’diets, and Multivariable logistic regression models were used to assess the association
between DIl (in tertiles) and having AR, adjusting for potential confounders. Subgroup analyses stratified by sex and
Body Mass Index (BMI) were conducted to evaluate effect modification.

Results Our study demonstrated a positive correlation between the DIl and the odds of AR prevalence. After
adjusting for potential confounders, compared to individuals in the lowest tertile, those in the highest DIl tertile
had a 34% higher odds of AR prevalence.(OR 1.34, 95% Cl 1.09-1.65). Furthermore, the subgroup analysis revealed a
significant interaction (P < 0.05 for interaction) when stratified by sex and BMI.

Conclusion These results show that a higher DIl score corresponds to the odds of AR prevalence, emphasizing the
possible reduction of AR risk that can be achieved by eating a diet strong in anti-inflammatory nutrients and low in
pro-inflammatory foods. This study emphasizes the role that dietary choices play in managing the risk of developing
AR.
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Introduction

AR is an escalating public health concern globally and
has garnered increasing attention. Epidemiology shows
significant geographical variation in the prevalence of
allergic rhinitis, which affects 20% of adults in the UK [1].
In the United States, population-based studies have doc-
umented a prevalence of 15% [2], while nationally rep-
resentative surveys in China report a lower prevalence
of 8.1% [3]. The symptoms of AR include itching, nasal
obstruction, excessive nasal discharge, and sneezing. This
chronic nasal symptom may further lead to olfactory dys-
function, anxiety and depression, cognitive impairment,
memory loss and other brain-related symptoms, which
impose a great burden on patients’ sleep and quality of
life [4]. The economic burden and loss of productivity
due to work absenteeism caused by the above symptoms
are seriously underestimated [5].

Although the pathophysiology and treatment mecha-
nisms of AR have been widely studied, the associated risk
factors and protective factors are still not fully under-
stood and need to be further investigated. Numerous
studies have demonstrated that various dietary patterns
contribute to the development of AR. From the “dietary
hypothesis’nutrients and food components can signifi-
cantly impact the pathogenesis of allergic diseases. They
might achieve this by directly influencing the immune
system and the pathways related to allergic inflammation,
or diet can influence AR by modulating the composi-
tion of the gut microbiota, which may either promote or
prevent the development of allergic conditions [6]. Lim
et al. found that varying levels of dietary fat intake, from
moderate to high, were linked to the development of AR
[7]. The Mediterranean diet, known for its high content
of vegetables and fruits, preference for seafood, moderate
alcohol consumption, abundant use of olive oil, and low
intake of red meat and butter, is frequently emphasized
for its potential anti-inflammatory properties and has
been shown to lower the incidence of asthma and other
allergic conditions [8]. Another study revealed that high
dairy product consumption was inversely associated with
symptoms of AR [9]. The DII is a tool created to evaluate
the inflammatory potential of a diet by giving each food
item a score between +1 and - 1. Scores on the positive
end indicate a greater chance of promoting inflammation,
Negative scores, on the other hand, suggest that inflam-
mation may be reduced. A higher DII score denotes a
dietary pattern that may make inflammatory conditions
worse right now, whereas a lower score implies a dietary
pattern that might aid in alleviating inflammation [10].

Emerging evidence has linked higher DII scores to an
increased risk of various chronic conditions, such as car-
diovascular disease and cancer. While the relationship
between the Energy-Adjusted DII (E-DII) and AR has
been studied in Asian populations [11]. However, there
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has been no research to date that investigates the link
between the DII and AR in American adults, making it
crucial to investigate this specific relationship. Identify-
ing a dietary pattern associated with AR could offer new
insights into preventive strategies through diet modifica-
tion. Consequently, we analyzed a representative sample
of adults from the database of NHANES.

Materials and methods

Survey description and study subjects

This study employed a cross-sectional design and utilized
data from the NHANES database (https://www.cdc.gov/
nchs/nhanes/index.htm) to obtain a nationally represent
ative sample. Assessing the nutritional status and general
health of people was the primary goal, thereby improving
the external validity of the Study’s finding. NHANES con-
ducts extensive health-related interviews and examina-
tions every two years to provide comprehensive data. The
database includes a diverse range of samples from various
regions, age groups, and ethnic backgrounds nationwide.
The National Center for Health Statistics Institutional
Review Board granted ethical approval for this study, and
each participant provided informed permission.

The analysis focused on data from the 2005-2006
NHANES cycle, which uniquely included complete
allergy-related information, encompassing a total of
10,348 participants. However,1,180 participants were
excluded due to missing dietary data, and another 2,226
were excluded because of the absence of allergen-specific
immunoglobulin E (sIgE) test results in serum samples.
Additionally,2,717 children and 287 participants with
missing covariates were excluded. Ultimately, the study
included 3,938 adults aged 18 and older with available
data on dietary intake and allergy-related outcomes. A
systematic screening process flowchart is provided in
Fig. 1.

Dietary inflammatory index

Utilizing a 24-hour dietary recall questionnaire, nutri-
tional data was gathered in order to assess the individu-
als’ dietary intake. This process typically involved two
stages: The first dietary recall interview was conducted at
a mobile examination center, followed by a second inter-
view over the phone, which took place three to ten days
later. We calculated the DII based on the average of the
two dietary data. The DII was calculated according to
the definition proposed by Shivappa [10], which mainly
calculates the inflammatory score (in favor of inflamma-
tion or anti-inflammatory) of 45 nutrients. The specific
calculation formula is: (daily intake of each dietary com-
ponent - global average daily intake)/standard deviation
(SD) of the global average daily intake of that specific
dietary component the overall inflammatory effect score
of that dietary component. Previous studies have found
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Fig. 1 Flow chart of study participant selection
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that even though the NHANES program only records 26
foods, the DII score based on less than 30 foods still has
reliable predictive ability [12]. In this study, we selected
26 nutrients from the DII calculation, including protein,
carbohydrates, fiber, cholesterol, total fat, alcohol, caf-
feine, beta-carotene, vitamins A, C,E, monounsaturated
fatty acids (MUFA), folic acid, iron, magnesium, zinc,
selenium, niacin, omega-3 and omega-6 fatty acids, poly-
unsaturated fatty acids (PUFA), riboflavin, saturated fats,
thiamine, and B6,B12.

Assessment of AR

The evaluation of AR-related results consists of two
parts. The first step involves collecting blood samples at
the mobile examination station. Serum antigen-specific
IgE levels were measured using the Pharmacia Diagnos-
tics ImmunoCAP 1000 system in Kalamazoo, MI. Aller-
gens included D. farinae, D. pteronyssinus, Alternaria
and Aspergillus, ragweed, ryegrass, Bermuda grass, oak,
birch and thistle, cat, dog, mouse, cockroach, as well as
peanut, egg, milk and shrimp. Serum sIgE was consid-
ered positive if the sIgE result for at least one allergen
was >0.35 kU/L. The second consisted of two question-
naire questions: (1) “Have you had hay fever in the past
12 months? (2) "Have you had problems with sneezing,
a runny or blocked nose in the past 12 months without
having a cold or flu? Participants who tested positive
for serum sIgE and responded “yes” to either of the two
related questions were classified as having AR. Those
who did not meet these criteria were classified as having
non-AR [13].

Covariate assessment

In constructing the model, the researchers selected
covariates based on a preliminary screening of variables
from the NHANES database and a thorough review of
the literature from previous studies: demographic vari-
ables such as age, gender, race, BMI, and income-to-
poverty ratio(PIR); lifestyle variables, comprising one’s
smoking status (defined as having smoked more than
100 cigarettes in one’s lifetime), diabetes, hypertension,
and physical activity. Detailed procedures for measuring
these variables are available on the NHANES website.

Covariate inclusion criteria

Hypertension

If a participant’s diastolic blood pressure was >90 mmHg
or their systolic blood pressure was greater than 140
mmHg, and they self-reported having hypertension, or
they were taking antihypertensive medication they were
considered hypertensive [14].
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Diabetes
Diabetes was identified based on self-reported diabetes,
a HbA1c level of more than 6.5%, a fasting blood glucose
level of >7.0 mmol/L, or the use of antidiabetic medica-
tion [15].

Body mass index

BMI is calculated as follows: kg/m? or weight in kilo-
grams divided by height in meters squared. Participants
were split into three groups according to their BMI:
underweight or normal weight (BMI less than 25 kg/m?),
overweight (25<BMI <30 kg/m?), and obese (BMI more
than 30 kg/m?).

Statistical analysis

In the descriptive analysis, data characterization and sta-
tistical evaluation relied on intricate weighting. To deter-
mine statistical significance between the AR and non-AR
groups, T-tests, Wilcoxon rank sum tests, or Chi-square
tests were conducted as appropriate. Percentages were
used to represent categorical data, while averages with
standard deviations (SD) were used to depict continuous
variables. Through multiple logistic regression analysis,
the link between DII tertiles and AR was evaluated using
odds ratios (OR) and 95% confidence intervals (CI), with
trend Pvalues computed for the various tertiles. Three
regression models were constructed to control potential
confounding variables. Model 1 did not take any con-
founding factors into account, while Model 2 adjusted
for gender, age, and race; and model 3 further adjusted
for PIR, BMI, smoking, hypertension, diabetes, and
physical activity on the basis of model 2. A multivariate
regression model with stratification by gender, age, race,
household income-poverty ratio, BMI, smoking, hyper-
tension, diabetes, and physical activity was used to con-
duct subgroup analysis and interaction testing. To further
explore the nature of this relationship, smoothing curve
fitting was employed to determine if the relationship
between DII and AR was linear. For all statistical studies,
Empowerstats(X&Y Solutions, Inc., Boston, MA, USA)
were utilized [16, 17], and statistical significance was
defined as P<0.05.

Results

Study population description

The study included 3938 eligible participants, who were
divided into an AR group (702) and a non-AR group
(3236). In terms of all individuals(Table 1), the AR
group was younger, had a higher PIR, higher IgE, and a
higher proportion of smokers(P<0.05). It is notewor-
thy that the DII score was lower in AR patients than
in non-AR patients (P<0.05). Although the mean DII
score was lower in the AR group in unadjusted analy-
ses, after adjusting for potential confounders, higher DII
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Table 1 Characteristics of eligible adults

Characteristics AR(n=702) Without AR(n=3236) Pvalue
AGE(years) 436141513 47.06+16.85 <0.0001
PIR 3.29+1.60 3.12+1.56 0.0074
BMI, kg/m2 2893+7.04 2847+6.63 0.0875
IgE, IU/mL 237.25+464.90 104.95+334.47 0.0157
DII(SE) 1.24+1.75 141+1.75 0.0049
Gender(%) 0.1057
Male 50.57 4732

Female 4943 52.68

RACE(%) 0.2478
Mexican American 587 827

Other Hispanic 384 3.36

Non-Hispanic White 74.55 7242

Non-Hispanic Black 10.68 10.80

Other Race - Including Multi-Racial 5.06 5.15

Hypertention(%) 0.1386
YES 16.59 18.90

NO 8341 81.10

Diabetes(%) 0.8013
YES 774 8.02

NO 92.26 91.98

Physical activity(%) 0.1305
YES 25.08 2253

NO 74.92 7747

Smoked at least 100 cigarettes in life(%) <0.0001
YES 42.35 50.72

NO 57.65 49.28

Table 2 Association of dietary inflammatory index and AR

Model |, OR(95%Cl)

Model II, OR(95%Cl) Model lll, OR(95%Cl)

DIl 1.07 (1.03,1.12)
T1(<0.850) Reference

T2 (0.850-2.453) 1.17(0.96, 1.43)
T3(>2.454) 1.33(1.09,1.63)
P for trend 0.0049

1.08(1.03,1.13)
Reference

1.08 (1.03,1.13)
Reference
1.18(0.97, 1.44) 1.19(0.98, 1.46)
1.35(1.09, 1.65) 1.34(1.09, 1.65)
0.0045 0.0046

Model 1: unadjusted for variables; Model II: adjusted for age, sex, race; Model Ill: adjusted for age, sex, race, PIR, BMI, hypertension, diabetes, physical activity,

smoking

values were associated with increased odds of AR(T3:
OR =1.34)(Table 2).

Association of DIl and AR

As presented in Table 2, we conducted multivariate logis-
tic regression analyses using DII as a categorical vari-
able (tertiles) to examine the relationship between DII
and (AR). The results showed a positive link between
DII and the odds of AR prevalence, a result that was
also stable when DII was a continuous value. In Model
I (unadjusted), there was no statistical significance in
the T2 group compared with participants in T1 ter-
tiles (T2: OR=1.17, 95%CI: 0.96, 1.43), whereas in the
T3 group, the incidence of AR increased by 33% for
each unit increase in DII (T3: OR=1.33, 95%CI:1.09,
1.63; Pfor trend=0.0049). In Model II, there was no

statistically significant difference in the T2 group (T2:
OR=1.18, 95%CI1:0.97, 1.44) compared to the first ter-
tiles group (T1 group), while the T3 group had a higher
odds of AR prevalence (T3: OR=1.35, 95%CI:1.09, 1.65;
Pfor trend =0.0045). In the fully adjusted model (Model
III), each unit increase in DII in the T3 group was asso-
ciated with a 34% increase in the incidence of AR com-
pared with participants in the T1 tertiles (T3: OR=1.34,
95%CI:1.09, 1.65; Pfor trend = 0.0046).

Subgroup analysis

To assess whether the relationship between DII and AR
prevalence is consistent across different populations, we
performed subgroup analyses and interaction tests by
age, sex, race, BMI, PIR, hypertension, diabetes, physical
activity, and smoking. The results in Fig. 2 show that AR
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Subgroup N OR (95% CI) P for interaction
e T 0.046
Male 1876 | —— 1.12 (1.05 , 1.20)
Female 2062 b—i-l—l 1.02 (0.95, 1.09)
Age(years) : 0.149
18-40 1525 | —a— 1.13 (1.04, 1.21)
40-60 1226 .—-—4 1.01 (0.92,1.10)
>60 1187 ——— 1.06 (0.96 , 1.17)
Race i 0.777
Mexican American 786 |—%—-—1 1.11 (0.98,1.26)
Other Hispanic 126 - : | 0.89 (0.62 , 1.28)
Non-Hispanic White 2008 H—— 1.05 (098, 1.12)
Non-Hispanic Black 865 l-é—!—l 1.08 (0.98 , 1.20)
Other Race - Including Multi-Racial 153 — 11.10 (0.86 , 1.41)
BMI i 0.038
<25 1186 | 1.17 (1.07 ,1.27)
25-30 1365 —e— 1.01 (0.93, 1.10)
>30 1387 —-—i 1.04 (0.95, 1.13)
PIR i 0.075
<1.3 1022 —e— 0.91 (0.80, 1.08)
1.3-3.5 1531 —— 1.14 (1.05 , 1.23)
>3.5 1385 o 1.07 (1.00, 1.16)
Hypertention i 0.361
Yes 748 —— 1.02 (091, 1.14)
No 3190 i 1.08 (1.02, 1.14)
Diabetes i 0.862
Yes 410 ——s———  1.08(0.91,129)
No 3528 — 1.07 (1.01, 1.12)
Smoked at least 100 cigarettes in life i 0.564
Yes 1874 e 1.05 (0.98 , 1.13)
No 2064 | —— 1.08 (1.02, 1.16)
Physical activity i 0.878
Yes 882 . 1.06 (0.95 , 1.18)
No 3056 —a— 1.07 (1.01, 1.13)
OI7 0?8 1 1?2

Fig. 2 Subgroup analysis'

! Age, gender, race, PIR, BMI, hypertension, diabetes, physical activity, and smoking were adjusted

was positively associated with DII in all groups except for
Hispanics and those with a PIR<1, where AR was nega-
tively associated with DII. Subgroup analysis by gender
showed that men were more sensitive to dietary inflam-
mation than women (p for interaction=0.046). We also
found that the odds of AR prevalence was more closely
associated with normal weight than with underweight,
overweight, and obesity (p for interaction <0.01).

Curve fitting analysis

The curve fitting analysis (Fig. 3) supports the positive
relationship between DII and AR, with the odds of AR
prevalence increasing as the DII score increases.

Discussion

This study included 3938 participants from the 2005—
2006 NHANES and investigated the relationship between
DII and AR. Our findings showed that AR was statisti-
cally associated with younger age, higher PIR, higher
IgE levels, and a higher proportion of smokers. A sig-
nificant correlation between DII and AR was found using
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AR
0.80 0.85 0.90
I I I
o

0.75
I

0.70
I

Fig. 3 Curve fitting analysis'

Dl

! Model 3-based link between DII levels and AR. The solid red line shows the smoothed fitted curve between DII levels and AR, and the blue dashed line
shows the fitted 95% confidence intervals. Each red dot represents a separate sample, and the blue dots above and below the red dots represent the 95% con-

fidence intervals

multivariate logistic regression and smoothing curve fit-
ting. To further go into the details of the link between
DII and AR, additional subgroup analyses were carried
out, which consistently reaffirmed our findings. Accord-
ing to research, eating foods that promote inflammation
increases the odds of AR prevalence. This aligns with the
conclusions drawn by Wang and colleagues [11], who
proposed that adopting a diet rich in anti-inflammatory
nutrients while minimizing pro-inflammatory options
can be an effective approach to preventing AR. In par-
ticular, the odds of AR prevalence was positively associ-
ated with DII in the following subgroups: male, 18—40
years old, BMI<25, 1.3<PIR<3.5, no hypertension, no

diabetes, smoking less than 100 cigarettes in a lifetime,
and no physical activity.

The findings from the subgroup analysis that took gen-
der into account revealed a positive correlation between
the prevalence of AR and the DII across all demograph-
ics. Furthermore, the results indicated that men exhibited
a greater sensitivity to dietary inflammation compared to
their female counterparts is consistent with the results
of two investigations carried out in South Korea [18, 19]
and a cross-sectional research carried out in Japan [20].
This could stem from gender-specific genetic influences
alongside exposure to environmental allergens. These
factors might help explain the disparities in the preva-
lence of allergic diseases between the sexes, as there are
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likely variations in how men and women respond to dif-
ferent allergens through their inflammatory pathways
[18]. In addition, the underlying mechanism for differ-
ences in allergy presentation between women and men
may be the result of sex-specific genetic differences
associated with the X chromosome and the effects of sex
hormones on immune system response regulation and
inflammation [21]. Therefore, further research is needed
to investigate the role of gender differences in the occur-
rence of AR.

We might speculate that an association between BMI
and the effect of DII on AR exists based on this study,
and the association between them is more significant
in the normal BMI group (P<0.001) than in the obese
group. This aligns with the findings of a research con-
ducted in Japan [19]. In contrast to these results, several
studies [22—24]have shown that AR is associated with an
increased body mass index (BMI) and that obesity has
various effects on the immune system. New evidence
suggests that BMI influences the occurrence and devel-
opment of AR through multiple pathways, including
chronic inflammation, metabolism-immune axis disor-
ders, hormone level changes, and genetic susceptibility
[25-28]. To properly understand the role of DII in AR,
more research is needed, taking into account the dif-
ferent effects of BMI in men and women. However, we
believe that further prospective and mechanistic studies
are needed to better understand this important topic.

There are numerous ways that diet might impact allergy
illnesses, and most of the research done in the past has
focused on the contribution of particular food ingre-
dients to the onset of allergic reactions. An increasing
number of cellular and molecular mechanisms explaining
the regulation of allergic inflammation by individual food
ingredients or particular nutrients have been revealed.
Certain allergic nutrients, like saturated fatty acids, trig-
ger epithelial and stromal cells to secrete TSLP, IL-25,
and IL-33, which, in turn, stimulate ILC2 cells to gener-
ate cytokines such as IL-4, IL-5, IL-9, and IL-13, thereby
creating a cytokine environment that is conducive to
allergic inflammation [29]. Unsaturated fatty acids mainly
include monounsaturated fatty acids (MUFAs) and poly-
unsaturated fatty acids (PUFAs), of which PUFAs contain
many essential fatty acids that the human body cannot
synthesize. These fatty acids have anti-inflammatory and
triglyceridemic effects, while their dietary counterparts,
n-6 PUFAs, have pro-inflammatory properties. These
fatty acids can produce a variety of biological effects by
changing the composition of cell membranes, regulat-
ing cell signal transcription and conduction, and other
pathways [30]. A high intake of n-6 PUFAs and a low
intake of n-3 PUFAs may lead to a higher risk of inflam-
mation [31]. Miyake et al. reported that the direction of
the association between n-6 PUFAs and allergic diseases
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may change depending on the time of exposure: from
the womb to childhood there may be an inverse associa-
tion, whereas in adulthood there may be a positive asso-
ciation [32]. Another study found that n-3 PUFAs help
to create a favorable environment for immune matura-
tion and may help to prevent allergies [33]. The antioxi-
dant, anti-inflammatory and immunomodulatory effects
of vitamins and minerals are well known, and impor-
tant dietary components that affect the development of
allergic inflammation and allergic disorders include the
trace minerals zinc and iron, as well as the vitamins A,
D, and E [29]. To reduce oxidative damage, vitamins A
and C can exert an antioxidant defense during allergic
inflammatory reactions [34]. Vitamin E and selenium
not only reduce the production of IL-13, but also affect
the immune response to AR by reducing serum IgE and
histamine [35]. Compared to normal zinc intake, zinc
deficiency leads to increased airway hyperresponsive-
ness, while zinc supplementation reduces inflammatory
cell infiltration and has a positive effect on regulating the
immune system and reducing allergy symptoms [36, 37].
Dietary fiber helps maintain a tolerogenic mucosal envi-
ronment, promotes epithelial barrier function, induces T
regulatory cells, prevents TH2 polarization and inhibits
mast cell degranulation, and may prevent allergic dis-
eases [38]. In addition, Chang and colleagues [39]found
that the intake of probiotics reduced the incidence of AR,
especially in men and in people aged 65 and >80 years. In
addition, polyphenols such as resveratrol and curcumin
and cinnamon have been shown to be beneficial for AR
symptoms and the reduction of inflammatory cells. In
particular, oral curcumin has been suggested as a poten-
tial substance for reducing allergic symptoms in AR [40].
According to these results, taking supplements of unsatu-
rated fatty acids, certain vitamins, trace minerals, and
phytochemicals may help avoid or lessen the likelihood
that AR will become prevalent.

It has also been demonstrated that dietary patterns
are linked to the development of AR, for example, high-
fat diets are considered to be detrimental to health, and
over-nutrition alters the gut microbiota, leading to acti-
vation of pro-inflammatory pathways, increased intes-
tinal permeability, and systemic inflammation [41],
Numerous studies indicate that diets rich in fats could
heighten the likelihood of developing AR. It is note-
worthy that an essential component of a healthy diet is
consuming a lot of extra virgin (cold-pressed) olive oil,
along with fruits, grains, nuts, legumes, and vegetables,
especially leafy greens [7, 11, 42, 43]. Moreover, mod-
erate portions of fish, meats, dairy, and red wine are
also recommended, as well as a low intake of eggs and
sweets, Mediterranean-style diets contain a high con-
centration of phytochemicals, which have been shown
to have positive biological effects, such as anti-aging,
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immunomodulatory, antioxidant, and anti-inflammatory
properties [44]. In contrast to Western diets that are
abundant in pro-inflammatory elements, the Mediter-
ranean diet is enhanced by plant-based meals linked to
strong anti-inflammatory and anti-allergic benefits [29].

As far as we know, this is the first significant cohort
study examining the link between AR and DII scores in
a predominantly non-Asian US population. Because we
used a nationally representative sample, our findings are
highly relevant to the general population. But we also
need to be aware of this study’s shortcomings. First off,
since this study’s subjects were adults, it’s possible that
the findings cannot be applied to smaller age groups. Sec-
ond, it is challenging to establish a causal link between
DII and AR because our study was cross-sectional.
What'’s more, The sample size for this study was based on
available data from the NHANES database, and no pro-
spective sample size calculations were made. Future stud-
ies ought to focus on confirming these findings through
comprehensive, forward-looking cohort research to
strengthen the link between dietary inflammation and
the risk of AR. Finally, we defined participants as AR and
non-AR based on serum test results and questionnaire
survey results. Because the questionnaire survey is sub-
jective, it is inevitably biased.

Conclusion

According to the study’s findings, there is a tiny increase
in the odds of AR prevalence with a slightly higher DII
score, or a pro-inflammatory diet, but not a significant
rise with a lower score, or an anti-inflammatory diet.
Reducing the amount of foods high in inflammatory
compounds may help lower the odds of AR prevalence.
Therefore, managing the consumption of pro-inflamma-
tory foods could potentially diminish the prevalence of
AR, suggesting that dietary changes might be an effec-
tive strategy for its prevention and management. These
elements encompass gender and body mass index, both
of which could serve as significant risk factors for AR.
Therefore, we recommend that a DII assessment be car-
ried out on AR high-risk groups. These findings serve as
a wake-up call, indicating that a diet rich in inflammatory
foods might heighten the likelihood of AR’s occurrence,
though further studies are necessary to validate this con-
clusion. However, this study provides important perspec-
tives on how to prevent AR and its related health effects.
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