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Background: In previous studies, the systemic inflammatory response index
(SIRI) might be a predictor for chronic inflammation, but the relationship
between SIRI and eczema continues to be ambiguous. The objective of the
study was to clarify the connection between the level of SIRI and eczema
prevalence among children and adolescents.

Methods: The National Health and Nutrition Examination Survey (NHANES) was
the database from which we accessed information, comprising participants aged
3-19 years. Furthermore, the investigation of the association between SIRI and
eczema was carried out by using logistic regression, and restricted cubic
spline models were used to explore nonlinear relationships.

Results: A total of 3,397 subjects, featuring a median age of 11.97 + 4.87 years, were
selected, and 368 (10.83%) were diagnosed with eczema among these participants.
Statistically significant differences were observed in the baseline SIRI characteristics
for age, race, and BMI quartiles (p < 0.001). In adjusted logistic regression models,
the negative association between SIRI and eczema was indicated (OR: 0.83; 95%
Cl: 0.69-1.00, p <0.05), suggesting that a one-unit increase in SIRI corresponds
to a 17.17% decline in the odds of eczema prevalence. Meanwhile, a nonlinear
relationship was revealed by the restricted cubic spline (RCS) between SIRI and
eczema prevalence among children and adolescents. The findings of subgroup
analysis suggested that there were no significant effects of any covariates on this
relationship (all p for interaction > 0.05).

Conclusion: The association between SIRI and eczema prevalence in children
and adolescents is negative, indicating that elevated SIRI exhibits a protective
effect against eczema in children and adolescents, whereas those with low
SIRI may require closer monitoring for eczema development.
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1 Introduction

Eczema is an inflammation of the skin condition that impacts the
superficial dermis and epidermis, which is influenced by various
factors (1). It is marked by dysfunction in the skin barrier and
abnormally hyperactive immune responses, resulting in symptoms
such as itchy rashes and dry skin (2), which can progress with age
(3, 4). A study shows that the proportion of children affected by
eczema can vary from 10.6% to 35.7% (5). Scratching can trigger a
harmful cycle of skin damage, leading to abrasions and increased
inflammation (6). Furthermore, eczema is involved with a breadth
of comorbid conditions, including depression, anxiety, and sleep
issues (7-10), all of which can severely impair a child’s quality of
life (11, 12) and create considerable financial strain for families
(13). A significant aspect of eczema is the compromised function of
the skin barrier (14). Reduction of critical proteins and lipids
comprising the stratum corneum compromises the skin barrier
function, enabling the penetration of irritants, including allergens
and microbes, which may subsequently exacerbate tissue damage
(15). Immune dysfunction is essential to the disease’s development,
noted for T helper type 2 (Th2) cells’ activation and the cytokines’
release like interleukin-4 (IL-4), interleukin-5 (IL-5), interleukin-9
(IL-9), and interleukin-13 (IL-13),
inflammation, and tissue damage (16, 17). Disruptions in the skin’s

contributing to itching,
microbial balance can worsen inflammation and further damage
the skin barrier, often leading to an overgrowth of Staphylococcus
aureus (18, 19). Environmental factors, such as changes in climate
and exposure to allergens like dust mites, pollen, and pollutants,
can exacerbate eczema symptoms and perpetuate inflammation
(20). Genetic influences are significant in determining an
individual’s risk of eczema, as certain variants impact protective
epidermal shield integrity, immune system modulation, and the
differentiation of epidermal cells, thereby heightening the likelihood
of progression to atopic dermatitis (AD) (21). While no curative
treatment currently exists for eczema, ongoing investigations into
novel risk factors and biomarkers hold promise for advancing
assessment protocols and preventive approaches, underscoring the
need to elucidate the multifactorial etiology of this condition.
Researches have indicated that eczema is a chronic inflammatory
skin disorder, and evaluating circulating pro-inflammatory markers
is fundamental to diagnosing and determining the prognosis of
different chronic diseases (22, 23). The systemic inflammatory
response index (SIRI) is an innovative inflammatory marker that
incorporates immune cell subsets (24). It captures the balance
between systemic inflammation and the immune response through
neutrophils, lymphocytes, and monocytes, reflecting the overall
systemic inflammatory state (25). The evaluation of SIRI is
straightforward, relying on the counts of these three blood cell
types. It is increasingly utilized to explore the connections between
chronic inflammation and a range of diseases, such as metabolic
disorders, cancer, and other inflammatory conditions (23, 26, 27). In
a retrospective study, the findings indicated that SIRI surpassed
platelet-to-lymphocyte ratio (PLR), neutrophil-to-lymphocyte ratio
(NLR), and systemic immune-inflammation index (SII), and
demonstrated potential benefits for diagnostic and prognostic
indicators for Bell’s palsy (28). The association between the elevation
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of SIRI levels and the reduction of patients’ overall survival (OS)
with breast cancer was demonstrated in a meta-analysis (29). In
another retrospective clinical study focusing on patients suffering
from distal cholangiocarcinoma (dCCA) who were treated with
pancreatoduodenectomy (PD), the survival analysis indicated
that the lower SIRI levels, the better prognoses with statistical
significance (p <0.001), supporting the conclusion that SIRI serves
as a reliable and independent indicator for recurrence-free survival
(RFS) and 5-year OS for prognosis (30). The prospect of SII and
SIRI as capable diagnostic devices for gestational diabetes mellitus
(GDM) was highlighted in a recent study. The findings indicated
that elevated levels of SII and SIRI in early pregnancy were
associated with an amplified probability of GDM’s initial stages (31).

However, the exact dynamics of the relationship between SIRI
and eczema remain incompletely understood, and its prognostic
potential in this disease context has yet to be firmly established. In
order to investigate this latent relationship, the authors turned to
the National Health and Nutrition Examination Survey (NHANES)
database, seeking to provide new perspectives on eczema prevention
and treatment. The authors hypothesized that SIRI could predict
the prevalence of eczema in pediatric populations.

2 Methods
2.1 Data sources

NHANES is a multi-stage, ongoing cross-sectional survey, the
purpose of which is to evaluate the American’s health and nutrition
status. NHANES is a significant undertaking of the National Center
for Health Statistics (NCHS), which functions under the Centers for
Disease Control and Prevention (CDC) and is assigned to compile
critical health data for the country. The NHANES survey has been
granted permission by the NCHS Research Ethics Review Board,
and all survey participants, as well as the parents or legal guardians
of those under 16 years, have given written informed consent.

2.2 Study population

In this cross-sectional investigation, we used NHANES survey
data from the 2005-2006 cycle, as it is the only cycle providing
comprehensive questionnaire data related to allergies, relevant to
eczema as an outcome variable. Initially, 10,348 participants were
considered. The exclusion criteria were: (1) lack of data on
eczema diagnosis, (2) age <3 years or >19 years, (3) missing data
on SIRI, and (4) absence of data on other covariates. The
screening process is illustrated in Figure 1.

2.3 Exposure variable and outcome variable

SIRI is an emerging biomarker and predictor of inflammation.
The Mobile Examination Center (MEC) is the place where the
medical staff collect peripheral blood samples from NHANES
participants with the tool of a Beckman Coulter HMX blood
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Total participants from NHANES database
2005-2006(N=10348)

(1)Participants with missing data on eczema;
(2)Participants age < 3 or > 20 years.
(N=1357)

>
4
Remained participants
(N=4121)
>

(1)Participants with incompleted data on SIRI;
(2)Participants with missing data on allergies~
Asthma- Hay fever.
(N=17)

Participants finally included with
complete data
(N=3397)

FIGURE 1
Flow chart of participants selection.

analyzer. A complete blood count was conducted to measure
lymphocytes, neutrophils, and monocytes. SIRI levels were
calculated as follows: (monocyte count X neutrophil count)/
lymphocyte count, with counts and results reported in units of
10? cells/ml (32). SIRI served as the exposure variable in this study.

The definition of eczema in this study depends on the question,
“Has a doctor or other health professional ever told you that you
have eczema (ek-zi-ma)?” (https://wwwn.cdc.gov/Nchs/Data/Nhanes/
Public/2005/DataFiless/ AGQ_D.htmAGQ_D) Participants who either
declined to answer or responded with “don’t know” were excluded
from the analysis. The question was asked before the physical
examination, in the home, using the Computer-Assisted Personal
Interviewing (interviewer-administered) (CAPI) system. This study
used the presence or absence of eczema as the outcome variable.

2.4 Covariates

This study investigated potential confounding factors that
could impact eczema. The covariates selected for inclusion were
based on their relevance to eczema and the inclusion of similar
studies in the past. The covariates included demographic
variables [sex, age, race, family poverty income ratio (PIR)], body
mass index (BMI, kg/mz), serum total immunoglobulin E (IgE)
antibodies (kU/L), hay fever, allergies, and asthma.

Racial categories were classified into four groups: Mexican
American, other Hispanic, non-Hispanic white, non-Hispanic black,
and other races. The household poverty income ratio (PIR) was
segmented into three groups based on the United States Department
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of Agriculture (USDA) food assistance program’s eligibility criteria:
low-income level (0.00-1.85), medium-income level (1.85-3.50),
and high-income level (3.50+) (33). According to the guidelines
proposed by the World Health Organization (WHO) in 2008
(34), BMI is grouped into three categories: normal weight
(BMI < 25 kg/m®), overweight (25 kg/m” <BMI <30 kg/m?), and
obese (BMI > 30 kg/m®). Serum total IgE antibodies are classified
into low-level groups (<100 kU/L) and high-level groups (=100 kU/L).

The medical comorbidities assessed as potential risk factors for
eczema in this study included hay fever, allergies, and asthma.
Participants who responded “yes” to these questions were
classified as “ever had”, while those who indicated “no” or “don’t
know” were categorized as “never had”.

2.5 Statistical analysis

In this research, the NHANES database was applied. Continuous
variables were calculated and displayed as means and standard
deviations (SD), and categorical variables were expressed as
numbers and percentages [(n)%]. T-tests and Chi-Square tests were
respectively utilized to analyze continuous and categorical variables,
and to examine the association between SIRI and eczema,
multivariate linear regression was conducted with SIRI scores
treated as a continuous variable, and three distinct models were
subjected to logistic regression to analyze the association between
SIRI scores and eczema, with the results presented as odds ratios
(ORs) and 95% confidence intervals (CIs). In Model 1, no
adjustments were applied to the variables. Adjustments for sex, age,
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race, and PIR were applied in Model 2. Every covariate, encompassing
sex, age, race, PIR, BMI, serum total IgE, hay fever, allergies, and
asthma, is accounted for in Model 3. We also used restricted cubic
splines(RCS) to detect the nonlinear effect of SIRI on eczema. For
the subgroup analysis, stratified factors including sex, age, race, PIR,
BMI, serum total IgE, hay fever, allergies, and asthma were utilized
as potential effect modifiers. To control for Type I errors, we
implemented false discovery rate (FDR) correction for multiple
hypothesis testing in subgroup analysis. We set the significance
threshold at o.=0.05 and calculated FDR-adjusted g-values using
the Benjamini-Hochberg (BH) method. In the process of handling
missing data, we used multiple imputation to improve data integrity
and the reliability of the analysis results, with skewed distributions
filled in using the median and normally distributed data using the
mean. All data analyses were performed using R software version
4.2.1 and Empower Stats (version 2.0), and p < 0.05 was considered
statistically significant.

3 Results
3.1 Baseline characteristics of participants
A total of 3,397 participants ranging from 3 to 19 years of age were

analyzed from the 2005-2006 NHANES database, the selected subjects
featuring a median age of 11.97 + 4.87 years. This sample comprised

10.3389/fped.2025.1532765

1,686 boys (49.63%) and 1,711 girls (50.37%). Among these
participants, 368 (10.83%) were diagnosed with eczema. Significant
statistical differences (p <0.001) were noted in baseline SIRI
characteristics based on age, race, and BMI quartiles. A statistical
difference (p <0.05) was ascertained concerning the baseline SIRI
characteristics on the subject of “whether or not you have ever had
allergies”. The group with the highest SIRI showed both increased
BMI and a higher prevalence of allergies, relative to the lowest SIRI
group. The baseline characteristics are illustrated in Table 1.

3.2 Analysis of the relationship between SIRI
and eczema

Table 2 describes the relationship between SIRI and eczema.
Current statistical results showed a correlation between higher levels
of SIRI and a reduced risk of eczema (p <0.05). This relationship
was significant in the unadjusted model 1 (OR: 0.66; 95% CI: 0.55-
0.80, p <0.001). In model 2, which was adjusted for age, sex, race,
and PIR, the association remained statistically significant (p < 0.05)
with OR: 0.83, 95% CI: 0.69-0.99. In the fully adjusted model 3,
SIRI still exhibited a negative correlation with eczema (OR: 0.83;
95% CI: 0.69-1.00, p < 0.05), suggesting that a one-unit increase in
SIRI corresponds to a 17.17% decrease in the odds of eczema
prevalence. This significant association persisted after performing a
quartile analysis of SIRI, with model 3 results demonstrating that

TABLE 1 Basic characteristics of participants by systemic inflammation response index among children and adolescents.

Characteristics

Systemic inflammation response index

Q1 (N = 827) Q2 (N =869) Q3 (N = 841) Q4 (N =860)

Age (years) 9.88 +£4.83 11.43 £4.77 12.59 £ 4.61 13.90 +4.37 <0.001
Sex, (%) 0.195
Male 402 (48.61) 457 (52.59) 417 (49.58) 410 (47.67)

Female 425 (51.39) 412 (47.41) 424 (50.42) 450 (52.33)

Race/ethnicity, (%) <0.001
Mexican American 199 (24.06) 273 (31.42) 296 (35.20) 369 (42.91)

Other Hispanic 25 (3.02) 21 (2.42) 31 (3.69) 35 (4.07)

Non-Hispanic White 152 (18.38) 236 (27.16) 268 (31.87) 226 (26.28)

Non-Hispanic Black 399 (48.25) 284 (32.68) 207 (24.61) 188 (21.86)

Other races 52 (6.29) 55 (6.33) 39 (4.64) 42 (4.88)

Family PIR 2.05+1.49 2.16 £ 1.56 212+ 144 1.98 +1.44 0.057
BMI 18.99 +4.63 20.76 £5.77 22.57 £6.38 24.26 £6.96 <0.001
IgE (kU/L) 201.73 +446.84 204.57 +543.89 178.43 + 371.38 182.99 + 382.31 0.522
Allergies, (%) 0.039
Yes 176 (21.28) 215 (24.74) 195 (23.19) 233 (27.09)

No 651 (78.72) 654 (75.26) 646 (76.81) 627 (72.91)

Asthma, (%) 0.796
Yes 124 (14.99) 144 (16.57) 133 (15.81) 142 (16.51)

No 703 (85.01) 725 (83.43) 708 (84.19) 718 (83.49)

Hay fever, (%) 0.527
Yes 30 (3.63) 34 (3.91) 30 (3.57) 23 (2.67)

No 797 (96.37) 835 (96.09) 811 (96.43) 837 (97.33)

Eczema, (%) <0.001
Yes 120 (14.51) 110 (12.66) 77 (9.16) 61 (7.09)

No 707 (85.49) 759 (87.34) 764 (90.84) 799 (92.91)

Mean =+ SD for continuous variables: the P value was calculated by the weighted linear regression model; (%) for categorical variables: the P value was calculated by the weighted chi-square test.

PIR, the ratio of income to poverty, BMI, body mass index; Q, quartile.
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TABLE 2 Associations between systemic inflammation response index and
eczema among children and adolescents.

Model 3

Exposure Model 1 Model 2
[B (95% CI)l, [B (95% CI)L. | [B (95% CI),
p value p value p value
SIRI 0.66 (0.55,0.80), 0.83 (0.69,0.99), 0.83 (0.69,1.00),
(continuous) <0.001 0.04 0.04
SIRI (quartile)
Quartile 1 1 (ref) 1 (ref) 1 (ref)
Quartile 2 0.85 (0.65, 1.13), 091 (0.69, 1.22), | 0.97 (0.72, 1.31),
0.27 0.54 0.84
Quartile 3 0.59 (0.4, 0.80), 0.67 (0.49, 0.92), | 0.79 (0.57, 1.10),
<0.001 0.01 0.16
Quartile 4 0.45 (0.33, 0.62), 0.58 (0.41, 0.81), | 0.68 (0.47, 0.97),
<0.001 0.00 0.03
P for tend <0.001 <0.001 <0.001

Model 1: no covariates were adjusted. Model 2: age, sex, race, and PIR were adjusted.
Model 3: age, sex, race, PIR, BMI, serum total IgE antibody, allergies, asthma, and hay
fever were adjusted. PIR, the ratio of income to poverty, BMI, body mass index;
Q, quartile; SIRI, systemic inflammatory response index.

those in the top SIRI quartile (Q4) had a 32.49% reduction in eczema
prevalence compared to individuals in the lowest quartile (Q1) (OR:
0.68; 95% CI: 0.47-0.97, p < 0.05).

In addition, the negative association was reinforced by the
restricted cubic splines between SIRI and eczema prevalence
among children and adolescents. Figure 2 shows the results of
the restricted cubic splines after outlier values were removed. The
nonlinear association was observed in both unadjusted
(Figure 2A) (p -value <0.001, p -nonlinear < 0.05) and adjusted

models (Figure 2B) (p —value > 0.05, p —nonlinear > 0.05).

3.3 Subgroup analysis

A subgroup analysis was conducted to determine whether
the connection between SIRI and eczema remained consistent
across various population groups. The findings suggested that

10.3389/fped.2025.1532765

there were no significant effects of any variables on this
relationship (p for interaction all >0.05). To control for Type
I errors, we implemented FDR correction for multiple hypothesis
testing. All g-values exceeded the threshold of = 0.05, indicating
This
correction further reduced the risk of false positive results. As

no statistically significant findings. multiple testing
shown in Figure 3, all the stratification factors, such as sex, age,
race, BMI, serum IgE antibodies, asthma, hay fever, and allergies,
do not significantly affect the negative correlation between SIRI

and eczema.

4 Discussion

This investigation employed a cross-sectional approach, involving
3,397 youth aged 3-19 from the 2005-2006 NHANES database.
A negative correlation was found between SIRI and eczema
prevalence, illustrating that an upsurge in SIRI levels is tied to a
lower eczema prevalence in children and adolescents. No significant
associations were identified between this correlation and covariates
such as sex, age, race, serum IgE antibodies, BMI, asthma, hay
fever, or allergies. Subgroup analysis and interaction testing
confirmed that this
different subgroups.

association remained consistent across

To our knowledge, this study is the first investigation to analyze
the connection between SIRI and eczema among children and
adolescents. Systemic inflammation is a key characteristic of eczema,
and routine blood tests, along with derived inflammatory indicators,
are frequently employed to evaluate inflammatory conditions (17).
Previous researches have explored the association between
inflammatory markers from blood counts and a series of skin
diseases. A clinical observation revealed a positive correlation
between NLR and PLR concerning the activity of Bullous
pemphigoid (BP) (35). SIRI and other blood count-derived

inflammatory markers were recognized as effective indicators for

A .
3 1 P for overall <0.001
: P for non—linear =0.008
| Inflection Point=0.7386
1
~2 1
O 1
= 1
n
@ I
bt |
=7
O 1
0

SIRI

FIGURE 2

(A) Results of RCS after outlier values were removed (unadjusted model). (B) Results of RCS after outlier values were removed (adjusted model).
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. P for non—linear =0.378
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Subgroup OR [B (95%CTI)] P for interaction q-value
Sex ! 0.228 0.993
Male 0.91 (0.72, 1.15) —a-—t
Female 0.72 (0.54, 0.97) -

Age ; 0.725 0.993
3<Age<8 years 0.88 (0.64, 1.21) ———
8<Age<13 years 0.85 (0.57, 1.27) —a—
13<Age<20 years 0.75 (0.57, 0.98) —a—t

Race :
Mexican American 0.50 (0.26, 0.97) I—I—li 0.320 0.993
Other Hispanic 0.52 (0.15, 1.76) = |
Non—Hispanic White ~ 0.97 (0.73, 1.28) ——
Non—Hispanic Black  0.87 (0.67, 1.15) I—I—i—l
Other races 0.95 (0.50, 1.81) ' -

PIR 0.491 0.993
<1.85 0.86 (0.67, 1.11) —a—ty
1.85-3.49 0.88 (0.65, 1.20) I—I—v—!
>3.50 0.66 (0.42, 1.02) —a—Y

BMI (kg/m2) 0.544 0.993
<25 0.77 (0.61, 0.96) —a—!
25-29.9 0.97 (0.65, 1.45) |—-—|
>30 0.95 (0.56, 1.62) | = i

IgE (KU/L) 0.864 0.972
<100 0.81 (0.63, 1.03) ——
>100 0.83 (0.63, 1.10) |—-—-—c

Allergies ; 0.755 0.993
Yes 0.86 (0.66, 1.12) i
No 0.81 (0.63, 1.04) —o—

Asthma 0.772 0.993
Yes 0.80 (0.56, 1.13) f—r—
No 0.85 (0.68, 1.03) —a—

Hay fever i 0.884 0.884
Yes 0.89 (0.35, 2.25) | -
No 0.83 (0.68, 1.00) f——i

'1
OR [B (95%CD)]
FIGURE 3.
Results of subgroup analysis.

assessing systemic inflammation and the severity of psoriasis (36).
A cross-sectional study from NHANES also contributed to the
findings that SIRI and psoriasis prevalence are positively associated
(37). Additionally, a strong positive connection was observed
between the psoriasis area severity index (PASI) and SIRI in a
multicenter retrospective study, concluding that SIRI could be
identified as an independent predictor for hyperresponse (38).
Potential underlying mechanisms for the negative association
between SIRI and eczema in children and adolescents are

Frontiers in Pediatrics

summarized as follows. Firstly, the inverse correlation between
SIRI and eczema prevalence may represent a protective effect
conferred by relatively enhanced T helper type 1 (Thl) activity
against the Th2-dominant pathophysiology of eczema. Thl cells
and Th2 cells represent two distinct subsets of T helper cells.
During disease development, significantly overexpressed Th2
cells dominate the immune response (39). Earlier studies
indicated that enhanced Thl reactivity exerts protective effects
against eczema development (40). The cytokine interferon-
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gamma (IFN-y) produced by Thl cells can inhibit Th2 cell
differentiation, suppressing inflammatory responses (41).
Therefore, individuals with elevated SIRI levels may exhibit
relatively stronger Thl activity. Secondly, individuals with low
SIRI may exhibit impaired regulatory T (Treg) cells function.
The fundamental immunoregulatory mechanism of Treg cells
involves the secretion of inhibitory cytokines, like transforming
growth factor-beta (TGF-B), attenuating inflammatory responses
in eczema (42). Consequently, individuals with low SIRI may
have insufficient Treg cell numbers or functional deficiency,
which can lead to compromised immune tolerance, potentially
resulting in compromised immune tolerance and subsequent
exacerbation of eczema pathogenesis. Thirdly, SIRI levels may
serve as an indicator of the host’s immune reactivity to the
cutaneous microbiome. In healthy skin, microbial diversity
promotes balanced innate immune activation, resulting in
moderate SIRI elevation that appears to confer protection against
eczema development. Fourthly, the inverse correlation between
SIRI and eczema prevalence observed in pediatric populations
demonstrates marked age specificity. This phenomenon may
stem from the ongoing dynamic development of the immune
system during childhood and adolescence. The establishment of
cutaneous microbiota during early life remains incomplete,
elevated SIRI levels may indicate enhanced microbial recognition
capacity. Finally, distinct dietary patterns may influence the
SIRI, with pro-inflammatory diets potentially elevating eczema
risk through the induction of systemic low-grade inflammation.
Our findings may suggest that increasing intake of whole
grains and vegetables while reducing consumption of high-
sugar and trans-fatty acid foods could potentially prevent
eczema development.

The findings of this research indicated that significant alterations
in SIRI show an independent association with eczema prevalence
in children and adolescents based on the NHANES database.
Moreover, a non-linear relationship was shown between SIRI and
eczema prevalence. This study represents the first investigation
with a large sample examining the association between SIRI levels
and eczema prevalence in pediatric and adolescent populations.
Utilizing data from the nationally representative NHANES
database strengthened the generalizability of our findings. The
comprehensive adjustment for potential confounding variables
enhanced the validity of the observed associations.

Several constraints also appear in this study. First, the
diagnostic criteria for eczema in this study were limited to
in the NHANES
database, which may lack diagnostic precision compared to

questionnaire-based assessments available
comprehensive clinical evaluation. And potential confounding
factors have not been ruled out, relevant studies have shown that
local use of steroids (43), or serum vitamin D levels (44) can
have an impact on SIRI-related parameters. Second, although this
study accounted for various confounding variables, the
conceivable implications of unintegrated covariates remain.
Third, we did not conduct a multicollinearity test to rule out the
mutual influence between covariates. Fourth, our analysis did not
incorporate sampling weights, which could enhance the accuracy

of the findings. Future studies that incorporate weights are likely
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to provide a better representation of the national situation.
Moreover, the cross-sectional study is unable to demonstrate a
SIRI  and
highlighting the necessity for further investigation.

cause-and-effect correlation between eczema,

Our findings suggest several critical next steps. First, multi-
omics analyses (e.g., transcriptomics, metabolomics) could be
performed in patients with eczema exhibiting low SIRI to
identify key signaling pathways. Second, a prospective cohort
study may be adopted to verify whether low SIRI can predict the
onset or recurrence of eczema. Third, randomized controlled
trials (RCTs) could be conducted to monitor the dynamic
changes in SIRI and their association with eczema severity.
Finally, whether dietary interventions can improve eczema by
elevating the SIRI index and modulating immune balance

requires further clinical investigation.

5 Conclusion

The association between SIRI and eczema prevalence in children
and adolescents is negative. The results indicate that elevated SIRI
exhibits a protective effect against eczema in children and
adolescents, whereas those with low SIRI may require closer
monitoring for eczema development. Nonetheless, the current
results are unable to demonstrate a cause-and-effect relationship
between the factors, highlighting the necessity for further
longitudinal investigations to corroborate the authors’ results.
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