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The systemic immune-inflammation index (Sll) is a newly identified marker of inflammation., and the
relationship between chronic bronchitis (CB) and inflammation is closely associated. However, the
influence of SIl on CB remains unclear at present.This cross-sectional study was conducted using data
from individuals with complete Sil and CB records from the 2001-2018 National Health and Nutrition
Examination Survey (NHANES). Binary weighted logistic regression was employed to investigate

the relationship between Sll and CB risk. Additionally, restricted cubic spline regression models and
segmented regression models were used to examine nonlinear relationships and threshold effects.
Receiver operating characteristic (ROC) curves were adopted to evaluate the predictive value of

SlI for CB. Stratified analysis was adopted to assess the association between Sll and CB in different
populations. After adjusting for all covariables, there was a significant positive relevance observed
between log-transformed SlI (log (SII)) with CB (OR=1.52, 95% Cl: 1.27-1.82, P <0.001). A nonlinear
dose-response relationship with the threshold of 8.14 was observed between log (SIl) and CB risk.
When log (Sll) exceeded 8.14, each unit increase in log (SIl) was associated with a 1.31-fold increase
in the risk of CB (OR=1.31, 95% Cl: 1.22-1.40, P <0.001). Furthermore, ROC curves revealed strong
predictive capability of Sl for CB (AUC=0.729). Elevated Sl levels are associated with an increased
prevalence of CB. Furthermore, a non-linear association exists between Sll and the increased risk of CB.
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Chronic bronchitis (CB) is a frequent but variable phenomenon of chronic obstructive pulmonary disease
(COPD) and leads to more frequent exacerbations, accelerate lung function descend, decrease health-related
quality of life, and potentially higher mortality rates'~* The classic definition of CB describes it as having a
history of a productive cough with sputum for at least three months over two consecutive years® CB develops
due to an excessive production and secretion of mucus by goblet cells. This leads to a progressive obstruction
of airflow as small airways become blocked, accompanied by structural changes in the epithelium and shifts in
airway surface tension, thereby heightening the vulnerability to airway collapse® In COPD, inflammation in
the airways is primarily marked by the presence of neutrophils, macrophages, and CD8 + cells’ Therefore, the
treatment of chronic bronchitis focuses not only on reducing excessive mucus production, improving mucus
consistency, alleviating cough, and restoring ciliary function, but also on reducing inflammation®
Thesystemicimmune-inflammationindex (SII) isanewlyand comprehensive inflammatorybiomarker derived
from lymphocyte (LYM), neutrophil(NE), and platelet(PLT) counts’ The SII is often employed as a predictor
of mortality in cancer patients, as elevated SII values correlate with a higher risk of death!®!! Additionally, a
growing body of research suggests that SII can be utilized to forecast the severity of various diseases and track the
effectiveness of treatments, such as, non-alcoholic fatty liver disease (NAFLD), hyperlipidemia and rheumatoid
arthritis'>~* Although these studies were cross-sectional studies, they provided robust evidence supporting the
association between SII and the aforementioned diseases. Liu et al. identified a non-linear correlation between
the SII and rheumatoid arthritis, demonstrating that an SII value exceeding 578.25 significantly elevates the
risk of rheumatoid arthritis. Furthermore, an inverted U-shaped relationship was observed between SII and the
controlled attenuation parameter (CAP) in transient elastography, a commonly employed diagnostic tool for
NAFLD, with a critical threshold at 687.059 (1000 cells/pl). Additionally, an inverted U-shaped association was
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also established between SIT and hyperlipidemia, with an inflection point at 479.15. This finding indicated that
SII levels below 479.15 constitute an independent risk factor for hyperlipidemia. Inflammation is a key factor in
the progression of CB, with the recruitment of circulating inflammatory cells and the increase of inflammatory
mediators playing an important role in the progression of airway fibrosis'> However, the association of SII and
CB is still unclear.

Therefore, we examined the association between SII and CB in this study, employing a large sample of people
from the National Health and Nutrition Examination Survey (NHANES).

Method

NHANES is a nationwide, continuous surveillance program with a multistage design, supported by the National
Center for Health Statistics (NCHS) under the Centers for Disease Control and Prevention. NHANES data were
gathered via structured personal interviews conducted at participants’ residences, health assessments at mobile
examination centers, and laboratory testing of samples.

Our investigation into the association between the SII and CB employed NHANES data spanning from
2001 to 2018. We enrolled adult participants aged 18 and older with CB who underwent mobile examinations,
which offered comprehensive data on blood and physical measurements. Furthermore, we excluded individuals
without covariable data and a total of 40,135 individuals were ultimately enrolled for further research. (Fig. 1).

Data collection

Data on demographics, physical examinations, laboratory blood tests, and medical histories were collected from
the participants. (1) Demographic data included sex, age, race, education, marital status, income-to-poverty ratio
(PIR), smoking status, drinking status. Race was divided into four sections of White, Black, Mexican and other.
Educational levels were classified as less than high school, high school diploma, and more than high school.
Marital status is considered as married/living with partner, widowed/divorced/separated and never married. PIR
are divided into <1, 1-3, or> 3. Smoking status was classified as non-smoker and smoker. Drinking status was
recorded as mild, moderate and heavy drinker. (2) Physical examination included BMI and physical activity was
divided into no or less, moderate and heavy. (3) Clinical indicators such as White blood cell (WBC), Red blood
cell (RBC), HGB Hemoglobin (HGB), PLT, NE, LYM, Eosinophil (EOS), Monocyte (MON) was collected. (4)
Medical history included diabetes, hypertension and cardiovascular disease (CVD). The definition of diabetes,
hypertension and CVD was self-reported diagnosis.

Assessment of Sll and definitions of CB
Based on former researches, the calculation formula of SII is PLT countxNE count/LYM count’ Due to
the skewed distribution of SII values, a logarithm (log) transformation was used to approximate a normal
distribution. The transformed data were then divided into quartiles (Q1, Q2, Q3, and Q4).

The CB status was determined using variable MCQ160k from the 2001-2018 NHANES questionnaire data.
Those who answered “yes” to the question "Ever told you had chronic bronchitis?" were classified as having CB.

Statistical analysis

Given that the NHANES database was conducted using complex, multi-step sampling, our study utilized
MEC exam weights for analysis. Continuous variables in baseline characteristics were presented as median
(interquartile range) and categorical variables as number (percentage). The groups were compared using analysis
of Wilcoxon rank sum test the X2 tests.

Participants from NHANES
2001-2018 (N=91,351)

Missing SII data
i (N=16,559)

A 4

Participants from NHANES
2001-2018 (N=74,792)

Missing covariable data
such as Age, Sex, Race
. (N=34,657)

Final Participants (N=40,135)

: I

Participants without Participants with
chronic bronchitis chronic bronchitis
(N=37,809) (N=2326)

Fig. 1. Flowchart depicting the selection of participants.
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Three models were developed with increasing levels of adjustment for potential outcome confounders:
crude was unadjusted, model 1 was adjusted for sex, age, race, education, marital status, PIR, BMI, physical
activity, model 2 was adjusted for sex, age, race, education, marital status, PIR, BMI, physical activity, smoke,
alcohol, hypertension, diabetes and CVD. Logistic regression models were used to assess odds ratios (OR) for
the association between SII index and CB. Additionally, linear trends across SII quartiles were evaluated by
treating the median value of each quartile as a continuous variable. To assess potential nonlinear dose-response
relationships between the SII and the risk of CB by adjusting for multiple variables, restricted cubic splines
(RCS) were employed. Four knots were positioned at the 5th, 35th, 65th, and 95th percentiles, and observations
with the top and bottom 1% of SII index values were excluded. The likelihood ratio test was employed to assess
nonlinearity. Stratified analysis was carried out for significant covariates, considering potential effect modifiers
such as sex, age, race, education, marital status, PIR, BMI, physical activity, smoke, alcohol, hypertension,
diabetes and CVD.

All analyses of our data were conducted using R software (version 4.3.2), and statistical significance was
assessed with a two-tailed P value of 0.05.

Results

Clinical and biochemical characteristics in non-CB and CB groups

Data were generated from 40,135 patients with CB (19,338 males and 20,797 females), including 2326 participants
with CB and 37,809 participants without CB. Demographic and clinical characteristics of the two groups were
compared in Table 1. Compared with non-CB individuals, CB patients tended to be female, older, Mexican,
married individuals, middle-PIR, smoker, mild-drinker. Meanwhile, individuals with CB exhibited higher SII,
NLR (neutrophil-to-lymphocyte ratio), PLR (platelet-to-lymphocyte ratio) and LMR (lymphocyte-to-monocyte
ratio), and a higher prevalence of diabetes.

Moreover, to characterize the baseline traits of CB patients across different SII levels, we categorized them
into four quartiles(Q) according to the SII index (Supplementary Table 1). Patients with higher SII level are likely
to be female, Mexican, middle-PIR, mild-drinker, and to be higher lower BMI. Interestingly, CB patients with
higher SII level exhibited lower rates of hypertension, diabetes and CVD.

Association between Sll and CB

In both univariate and multivariate logistic regression, SII had a greater risk association with CB compared to
PLR, NLR and LMR (Table 2). Sex, age, race, marital status, PIR, smoke, CVD remained significantly associated
with the odds of CB in weighted multivariable analysis (Supplementary Table 2).

Table 3 showed the detailed results of the weighted multivariate logistic regression analysis of SIT in CB. When
the SII was considered a continuous variable, regression analysis revealed a significant association between the
log (SII) and CB in crude [1.35 (1.25~1.46)] and adjust models [For model 1:1.27 (1.17 ~ 1.37); For model 2:
1.23 (1.14~1.33)].

In the crude and adjust models, there were upward trends between the SII and CB (all P for trend <0.001). For
sensitivity analysis, we also treated the SII as a categorical variable (quartiles). A significant positive association
between log (SII) and the prevalence of CB when compared to the lowest quartile was observed. [OR: crude
model: 1.77 (1.5 ~2.09), model 1: (1.59 (1.34 ~1.9) and model 2: (1.52 (1.27 ~1.82)].

Furthermore, we investigated the predictive value of SII for CB using ROC curves and SII exhibited strong
predictive capability (AUC=0.729) (Fig. 2).

Using restricted cubic splines to analyze the association between Sl and CB

In adjusted model 2, RCS analysis revealed a non-linear relationship between SII and the risk of CB. (p <0.001,
p-nonlinear=0.004) (Fig. 3). Moreover, in the segmented regression and threshold analysis (Table 4), an
inflection point value of 8.14 for log (SII) was revealed. When the log (SII) value surpassed 8.14, every additional
unit increase in log (SII) corresponded to a 1.31-fold rise in the risk of CB. (OR=1.31, 95% CI. 1.22-1.40,
P <0.001) (log-likelihood test <0.001).

The subgroup analysis and interaction test

The subgroup analysis demonstrated that the relationship of SII with CB was consistent in most subgroups.
(Fig. 4) SII was shown significant correlation with CB in subgroups stratified by sex, age, race, education, marital
status, PIR, smoke, hypertension, diabetes and CVD. However, in patients with a BMI < 18.5, those who engage
in extensive physical activity, and heavy drinkers, SII is not associated with CB. The interaction test showed that
the interaction between SII and education is significant in CB patients.

Discussion

After normalizing the SII by log-transformation, our analysis demonstrated a significant positive correlation
between SII and the risk of CB, even after adjusting covariates among US population. When compared to other
inflammatory markers such as NLR, PLR and MLR, SII proved stronger association with CB. Additionally, a
non-linear relationship between SII and CB was identified, with the lowest risk of CB occurring at a log (SII)
value of 8.14. Above this threshold, a positive correlation was noted. Moreover, subgroup analysis verified that
the association of SII with CB was no difference in most subgroups.

A large number of studies have connected inflammation and immune system to the risk and progression
of CB and COPD'®'7 The interactions of most risk factors such as cigarette smoke, airway macrophages with
epithelial cells can stimulate the release of inflammatory factors, such as IL-8, TNF-a and LTB4, which triggers
the recruitment, infiltration, and activation of airway NE. These activated NE subsequently generate proteases,
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Chronic bronchitis
Characteristics No (N=37,809)! | Yes (N=2326)! P Value?
Sex <0.001
Male 18,524(49%) 814(35%)
Female 19,285(51%) 1,512(65%)
Age (years) 48(33,63) 55(41,68) <0.001
Race <0.001
White 6,366(17%) 183(7.9%)
Black 6,747(18%) 312(13%)
Mexican 16,961(45%) 1,392(60%)
Other 7,735(20%) 439(19%)
Education 0.005
Less than high school 9,371(25%) 616(26%)
High school diploma 8,713(23%) 577(25%)
More than high school 19,725(52%) 1,133(49%)
Marital status <0.001
Married/Living with partner | 23,251(61%) 1,210(52%)
Widowed/Divorced/Separated | 7,952(21%) 802(34%)
Never married 6,606(17%) 314(13%)
PIR <0.001
<1 7,555(20%) 601(26%)
1-3 15,811(42%) 1,108(48%)
>3 14,443(38%) 617(27%)
BMI (kg/m2) <0.001
<185 578(1.5%) 54(2.3%)
18.5-25.0 10,731(28%) 510(22%)
>25.0 26,500(70%) 1,762(76%)
Physical activity <0.001
No or less 27,194(72%) 1,833(79%)
Moderate 9,765(26%) 455(20%)
Heavy 850(2.2%) 38(1.6%)
Smoke <0.001
No 20,986(56%) 825(35%)
Yes 16,823(44%) 1,501(65%)
Alcohol 0.2
Mild 24,393(65%) 1,509(65%)
Moderate 7,374(20%) 424(18%)
Heavy 6,042(16%) 393(17%)
Hypertension <0.001
No 25,173(67%) 1,131(49%)
Yes 12,636(33%) 1,195(51%)
Diabetes <0.001
No 33,332(88%) 1,824(78%)
Yes 4,477(12%) 502(22%)
CVD <0.001
No 34,024(90%) 1,754(75%)
Yes 3,785(10%) 572(25%)
WBC 6.90(5.70,8.40) 7.40(6.10,9.00) <0.001
RBC 4.66(4.33,5.02) 4.60(4.25,4.93) <0.001
HGB 14.10(13.10,15.20) | 13.90(12.90,14.90) | <0.001
PLT 244(206,288) 253(211,301) <0.001
NEN 4.00(3.10,5.10) 4.40(3.40,5.60) <0.001
LYM 2.00(1.60,2.50) 2.10(1.60,2.60) 0.4
MON 0.50(0.40,0.70) 0.60(0.40,0.70) <0.001
EOS 0.20(0.10,0.20) 0.29(0.16,0.30) <0.001
SII 8.89(8.41,9.39) 9.08(8.55,9.61) <0.001
NLR 1.56(1.30,1.85) 1.64(1.36,1.97) <0.001
Continued
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Chronic bronchitis
Characteristics No (N=37,809)! | Yes (N=2326)! P Value?
PLR 6.92(6.58,7.25) 6.93(6.60,7.32) 0.001
LMR 2.29(2.00,2.58) 2.25(1.93,2.58) <0.001

Table 1. Baseline characteristics of patients with or without chronic bronchitis. 'median (IQR) for continuous;
n (%) for categorical. *Pearson’s Chi-squared test; Wilcoxon rank sum test. PIR income-to-poverty ratio, BMI
body mass index, CVD cardiovascular disease, EOS eosinophil, SII systemic immune-inflammatory index,
NLR (neutrophil-to-lymphocyte ratio), PLR (platelet-to-lymphocyte ratio), LMR (lymphocyte-to-monocyte
ratio).

Characteristics No (N=37,809) | Yes (N=2326) | OR (univariable) OR (multivariable)

SII Mean+SD | 8.9+0.8 9.1+0.9 1.35(1.28-1.42, p<.001) | 1.37 (1.20-1.58, p<.001)
PLR | Mean+SD | 6.9+0.5 7.0+0.6 1.17 (1.08-1.26, p<.001) | 0.87 (0.77-0.99, p=.028)
NLR | Mean+SD | 1.6+0.4 1.7£0.5 1.58 (1.45-1.73, p<.001) | 0.94 (0.76-1.15, p=.526)
LMR | Mean+SD |2.3+0.4 2.3+0.5 0.81 (0.74-0.90, p<.001) | 1.08 (0.95-1.22, p=.246)

Table 2. Univariate and multivariable logistic regression models of chronic bronchitis. PIR income-to-poverty
ratio, BMI body mass index, CVD cardiovascular disease, SIT systemic immune-inflammatory index, NLR
(neutrophil-to-lymphocyte ratio), PLR (platelet-to-lymphocyte ratio), LMR (lymphocyte-to-monocyte ratio).

Crude model® Model 1° Model 2¢
OR (95%CI) P value | OR (95%CI) P value | OR (95%CI) P value

SII (log-transformed) | 1.35 (1.25~1.46) | <0.001 | 1.27 (1.17~1.37) | <0.001 | 1.23 (1.14~1.33) | <0.001
SII(Quartile)

Q1 Reference Reference Reference

Q2 1.06 (0.89 ~ 1.26) 0.537 | 1.05 (0.88 ~1.26) 0.591 | 1.06 (0.88 ~1.27) 0.530
Q3 1.24 (1.04~1.48) 0.014 | 1.18 (0.99~1.41) 0.069 | 1.17 (0.97 ~ 1.41) 0.092
Q4 1.77 (1.5~2.09) <0.001 | 1.59 (1.34~1.9) <0.001 | 1.52(1.27~1.82) | <0.001
P for trend <0.001 <0.001 <0.001

Table 3. The relationship between SIT and the risk of chronic bronchitis. 2unadjusted model. *adjusted for sex,
age, race, education, marital status, poverty income ratio, body mass index, physical activity. “adjusted for sex,
age, race, education, marital status, poverty income ratio, body mass index, physical activity, smoke, alcohol,
hypertension, diabetes and cardiovascular disease.

oxidants, MPO, IL-8 and LTB4 to perpetuate inflammation response, excessive mucus production, and tissue
damage in CB'® The resolution of inflammation is essential for keeping the balance between the protective effects
of the immune response and the potential for tissue damage. If acute inflammation is not properly resolved,
it can lead to chronic inflammation or even autoimmunity!'” Platelets may contribute to the pathogenesis of
CB and COPD through alveolar integrity destruction, pulmonary vascular remodeling, and hypoxia disorder?
Moreover, epithelial cell and macrophage release chemokines to activate T lymphocytes, resulting in cytotoxic
reaction that contribute to apoptosis of alveolar cells*! Therefore, these inflammatory cells and their associated
ratios could potentially function as biomarkers for CB in clinical practice.

As a novel systemic immune-inflammatory marker, the SII index has been used to predict the prognosis of
various diseases. For instance, it is utilized for patients undergoing radical resection of hepatocellular carcinoma
and other cancer patients, which offers strong predictive stability and could reliably represent the balance
between the inflammatory and immune responses”?>** Compared to the earlier NLR, which only considers NE
and LYM, the SII includes PLT in the equation, providing a better reflection of the disease state®* Platelets are
closely involved in immune regulation, inflammatory response, thrombosis, and tissue repair and remodeling,
and therefore are closely related to the body state. A cross-sectional study in US revealed that SIT may be a better
systemic inflammation warning marker for hypertension®® Xu et.al demonstrated that, compared to NLR and
PLR, SII was superior to predict the risk of COPD among patients aged 40 and above in the United States?® Our
study also proved a stronger association between SII and CB than NLR, PLR and MLR.

Moreover, we observed a non-linear relationship between log (SII) and CB. And when log (SII) is greater
than 8.14, the risk of CB rises faster. Many studies have also confirmed that SII has a nonlinear relationship with
various diseases. The relationship between SII and heart failure exhibited non-linearity, with an inflection point
identified at 1104.78%” The relationship between log2-SII and all-cause mortality in patients with nonalcoholic
fatty liver disease was nonlinear, with a threshold value of 8.8?¢ When assessing the relationship between SII and
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Fig. 2. ROC Curve analysis for SII predicted chronic bronchitis.
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Fig. 3. Associations between SII and chronic bronchitis were evaluated by RCS after adjustment for the
covariables.
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Models ‘ Adjusted OR (95% CI) * | P value
Model 1

logistic regression (the standard linear model) ‘ 1.23(1.17, 1.30) ‘ <0.001
Model 2

Inflection point 8.14

<8.14 0.89 (0.72, 1.12) 0.276
>8.14 1.31 (1.22, 1.40) <0.001
Log likelihood ratio <0.001

Table 4. The threshold effect of SII (log-transformed) on chronic bronchitis was analyzed using a two-stage
phased regression model. OR odds ratio, CI confidence interval, SIT systemic immune-inflammatory. *Adjusted
for sex, age, race, education, marital status, poverty income ratio, body mass index, physical activity, smoke,
alcohol, hypertension, diabetes and cardiovascular disease. bModel 2 compared to model 1.

thyroid function, the nonlinear relationship between FT3 and SII was similarly demonstrated? Moreover, SIT
also has a nonlinear relationship with various pulmonary diseases®® Similar to our findings, these studies reveal a
nonlinear relationship between SII and various diseases. This indicates that keeping SII within an optimal range
might help reduce the incidence of diseases and improve their prognosis. However, in patients with a BMI < 18.5
in our study, SII was not associated with CB. In patients with BMI< 18.5, malnutrition or cachexia may alter
immune-inflammatory responses. For instance, low BMI is associated with reduced platelet production®! and
lymphopenia®?, potentially diminishing SIT’s sensitivity. Additionally, Chronic inflammation in underweight
individuals may be driven by cytokines rather than being cell-mediated*.

The strong association between SII and CB is likely linked to inflammatory activation, immune dysregulation.
In CB, macrophages are thought to play a key role in coordinating the inflammatory response®! NEs play an
important role in acute inflammatory responses and are highly activated during acute exacerbations of COPD
and CB, aiding in clearing pathogen clearance and releasing inflammatory factors®*>*® Moreover, in patients with
CB, the immune system is in a dysregulated state, with possible abnormalities in lymphocyte count and function,
leading to elevated SII values!” Regulatory T cells (Tregs) are essential to maintain immunity homeostasis and
immune tolerance. In a chronic inflammatory environment, Tregs may lose their ability to suppress the immune
response’®”3® The presence of dysfunctional Tregs may lead to an imbalance in inflammatory responses in patients
with CB, resulting in abnormal SII values. Furthermore, CB may be accompanied by other complications,
contributing partially to the abnormal SII values®.

There are several advantages in our study. Firstly, we demonstrated that abnormal SII index was associated
with high risk of CB. Secondly, compared to other inflammatory markers such as NLR, PLR and MLR, SII
revealed superior association with CB. Thirdly, we revealed the dose-effect relationship between CB and SIL
However, there are also limitations in our study. Firstly, even after controlling for potential confounding factors,
we cannot exclude the influence of certain unknown or unmeasured variables. Secondly, the diagnosis of CB
relies on patient self-report, which may introduce bias into our study. Thirdly, due to the lack of objective
measurement data for CB (e.g., spirometry) in the NHANES database, this study did not compare SII with other
diagnostic methods. Fourthly, our study was a cross-sectional study, therefore, it cannot definitively confirm
the temporality between SII and CB. Further validation of the predictive value of SII in CB is essential through
future longitudinal and randomized controlled trials.

Conclusion
As a newly inflammatory biomarker, SII could be adopted to predict the risk of CB among adults in the United
States. Nevertheless, further large-scale, extended-duration studies are required to validate these findings.
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Characteristic OR(95%CI) P for interaction
Sex 0.662
Male 1.23(1.12,1.34) ——
Female 1.20(1.12,1.28) e
Age 0.469
<40 1.15(1.02,1.29) —o—
>60 1.25(1.15,1.36) o
40-60 1.19(1.09,1.31) —o—i
Race 0.284
White 1.32(1.08,1.61) —o—H
Black 1.36(1.16,1.58) —o—
Mexican 1.17(1.09,1.26) o
Other 1.19(1.06,1.34) —o—
Education 0.004
Less than high school 1.39(1.25,1.54) —o—
High school diploma 1.21(1.08,1.35) —o—
More than high school 1.12(1.03,1.21) am
Marital.status 0.394
Married/Living with partner 1.17(1.08,1.26) o
Widowed/Divorced/Separated  1.23(1.13,1.35) o
Never married 1.29(1.12,1.49) —o—
PIR 0.655
<1 1.17(1.06,1.31) —o—
1-3 1.24(1.15,1.34) o
>3 1.18(1.06,1.32) —o—
BMI 0.809
<18.5 1.32(0.98,1.79) f—o—
18.5-25.0 1.22(1.09,1.36) —o—
=25.0 1.20(1.12,1.28) o
Physical.activity 0.818
No or less 1.20(1.13,1.27) (aal
Moderate 1.25(1.10,1.42) —eo—
Heavy 1.16(0.74,1.82) *
Smoke 0.718
No 1.19(1.09,1.31) o
Yes 1.22(1.14,1.30) o
Alcohol 0.295
Mild 1.24(1.16,1.33) o
Moderate 1.17(1.03,1.33) —o—
Heavy 1.11(0.98,1.27) H—o—1
Hypertension 0.802
No 1.22(1.12,1.32) o
Yes 1.20(1.11,1.29) o
Diabetes 0.398
No 1.19(1.12,1.27) o
Yes 1.26(1.12,1.42) —o—i
CvD 0.723
No 1.20(1.13,1.28) o
Yes 1.23(1.10,1.37) —o—

[ 1

Fig. 4. Subgroup analysis for the association between SII and CB.

Data availability
The datasets generated and/or analysed during the current study are available in the NHANES repository
[https://www.cdc.gov/nchs/nhanes/participant.htm].
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