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Objective: This study aims to investigate the relationship between Relative Fat Mass (RFM) and the risk of psoriasis based on data
from the US National Health and Nutrition Examination Survey (NHANES) from 2009 to 2014.

Methods: This cross-sectional study included 19,565 adults aged 20 years and older. Psoriasis diagnosis was determined using self-
reported questionnaires, and RFM was calculated based on established formulas. Multivariable logistic regression models were used to
analyze the association between RFM and psoriasis risk, adjusting for covariates such as age, gender, race, socioeconomic factors, and
health behaviors. Nonlinear relationships and potential threshold effects between RFM and psoriasis were assessed using restricted
cubic splines.

Results: The analysis revealed a significant positive association between RFM and psoriasis risk. Each 1-unit increase in RFM was
associated with a 3% higher likelihood of psoriasis (OR=1.03, 95% CI: 1.02-1.05, P<0.05). The restricted cubic spline analysis
showed a nonlinear relationship between RFM and psoriasis risk (P_non-linear=0.028). Subgroup analysis further demonstrated that
income level (with lower associations observed among those with a poverty-to-income ratio <1.3) moderated the relationship. RFM
exhibited moderate predictive performance for psoriasis risk, with an area under the receiver operating characteristic curve (AUC)
of 0.549.

Conclusion: RFM is significantly associated with increased psoriasis risk, with a dose-response relationship observed. These findings
suggest that RFM may serve as a useful predictor for psoriasis risk and could be incorporated into screening strategies for early
detection and prevention.
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Introduction

Psoriasis is a chronic, inflammatory, systemic immune-mediated skin disease, typically characterized by scattered
erythematous plaques covered with silvery-white scales and accompanied by intense pruritus.' In addition to causing
significant physical discomfort, psoriasis imposes a substantial psychological burden on affected individuals. The
incidence of psoriasis has been increasing annually, while its pathogenesis remains unclear. The development of the
disease may be associated with multiple factors, including genetic background, immune system function, infections,
endocrine changes, psychosocial stress, daily lifestyle habits, medication use, and environmental influences.? Current
medical studies suggest that psoriasis is primarily driven by abnormal activation of T cells and is closely associated with
inflammatory cytokines such as tumor necrosis factor-alpha (TNF-a), interleukin (IL)-23, and IL-17.?

Obesity has been confirmed as a significant risk factor for psoriasis in numerous studies. Its influence is reflected not
only in the incidence of the disease but also in its severity. Studies have shown that both the prevalence and severity of
psoriasis are significantly higher in obese individuals compared to those with normal weight.* Among various obesity
patterns, abdominal obesity is considered a specific risk factor for psoriasis. Research has demonstrated a dose-dependent
relationship between waist circumference and psoriasis risk, further highlighting the role of abdominal obesity in the
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pathogenesis of psoriasis and its associated comorbidities.” Body Mass Index (BMI), defined as >30 kg/m? for obesity, is
currently the most commonly used indicator for assessing obesity, characterized by persistent metabolic dysregulation,
excessive fat accumulation, and metabolic abnormalities.® The role of BMI as an important indicator for assessing
psoriasis risk has been confirmed in multiple studies. A multicenter study based on bidirectional Mendelian randomiza-
tion and regression analysis found a significant causal relationship between BMI and psoriasis severity. Specifically, for
each unit increase in BMI, the Psoriasis Area and Severity Index (PASI), Body Surface Area (BSA), and Dermatology
Life Quality Index (DLQI) all showed upward trends.” A prospective study among American women revealed that
women with a BMI of 30.0-34.9 had a 63% increased risk of developing psoriasis compared to those with a BMI less
than 25, while those with a BMI >35 had a 103% increased risk.® In addition to BMI, abdominal obesity has also been
confirmed to be closely associated with psoriasis. A nationwide population-based study reported that individuals with
a waist circumference over 105 cm had a significantly higher risk of psoriasis compared to those with a waist
circumference below 80/75 cm; this association remained even after adjusting for confounding factors such as BMI.’
Although BMI is widely used for obesity assessment, it has significant limitations in clinical practice. BMI cannot
distinguish between subcutaneous and visceral fat, the latter of which plays a more critical role in metabolic diseases,
insulin resistance, and mortality risk. Studies have shown that even within the normal BMI range, excessive accumula-
tion of visceral fat can substantially increase the risk of related diseases.” Given the limitations of BMI, researchers have
proposed novel indicators that better reflect fat distribution and metabolic risk, such as the Body Roundness Index (BRI).
BRI has demonstrated greater advantages over BMI in assessing individual fat distribution and the risk of related
diseases.'” Existing studies have indicated that elevated BRI levels are closely associated with metabolic syndrome,"’
osteoarthritis,'> cardiovascular disease,'® and depression,'* making it an emerging tool for health risk assessment.
Although the direct relationship between BRI and psoriasis remains unclear, current evidence suggests that BRI may
be linked to various inflammatory diseases. Therefore, investigating the potential role of BRI in psoriasis holds
significant research value. Based on this rationale, the present study is the first to conduct a cross-sectional analysis
using data from the National Health and Nutrition Examination Survey (NHANES) to explore the association between
BRI and psoriasis. The findings aim to further elucidate the potential link between obesity phenotypes and psoriasis risk,

providing scientific evidence and practical guidance for the prevention and management of psoriasis.

Methods
Study Design and Population

The National Health and Nutrition Examination Survey (NHANES) is a nationwide survey designed to collect
comprehensive data on the nutritional and health status of the US population. This survey is conducted biennially
using a cross-sectional study design and implemented based on a complex, multistage probability sampling method. This
study utilized publicly available NHANES datasets, which were collected in accordance with ethical guidelines and
obtained informed consent from all participants. The study design and relevant data are accessible on the public platform
(www.cdc.gov/nchs/nhanes/). All methods in this study strictly adhered to ethical standards and regulations. This study
analyzed NHANES datasets from the periods 2003-2006 and 2009-2014, with an initial sample size of 50,938
participants. Based on the study design and data requirements, the following exclusions were applied: 25,191 participants

were excluded due to being under 20 years old, pregnant, or lacking survey weight data. 3,267 participants were excluded
due to missing psoriasis data. 1,242 participants were excluded due to the inability to calculate RFM. 1,673 participants
were excluded due to missing covariate data. Ultimately, a total of 19,565 eligible participants were included in the final
analysis (Figure 1).

Psoriasis Diagnosis Results

The diagnosis of psoriasis relies on questionnaires in the dermatology section or in the medical conditions section: “Have
you ever been told by a doctor or other health care professional that you had psoriasis?” “Yes” stands for patients with
psoriasis. The diagnosis of arthropathic psoriasis was made as psoriasis with a history of arthritis. Psoriasis severity was
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Figure | Participant Flowchart of Study Inclusion (NHANES 2003-2014). This study utilized data from the National Health and Nutrition Examination Survey (NHANES)
2003-2006 and 20092014 cycles. From an initial pool of 50,938 participants, stepwise exclusions (age <20 years, pregnancy, missing key variables) yielded a final analytical
cohort of 19,565 eligible participants. The flowchart details sequential inclusion/exclusion criteria and attrition causes.

Notes: Rectangular boxes: Represent screening stages. Inclusion steps: Current retained participants. Exclusion steps: Number removed and specific reason. Directional
arrows: Indicate sequential flow (top to bottom).

assessed according to the following questionnaires: “Is Psoriasis little or extensive? or Degree of Psoriasis.” The severity
of psoriasis was evaluated according to the body surface area (BSA) scoring method."”

RFM Measurement

Physical measurements, including waist circumference and body weight, were performed by trained health technicians
under standardized conditions at a mobile examination center (MEC). These measurements were utilized to calculate the
RFM for each participant, with values rounded to two decimal places to ensure consistency. In the analysis, RFM was
treated as a continuous variable to maintain statistical accuracy. The RFM value was computed using a formula that
integrates waist circumference, height, and sex: RFM = 64 - (20 x height / waist) + (12 x sex), where sex = 1 for females
and 0 for males.'® This methodology enabled precise quantification of body fat and established RFM as a primary
exposure variable in the study, providing a reliable basis for subsequent analyses.

Covariates

This study utilized questionnaire and physical examination data collected by interviewers from the NHANES database,
including demographic information (age, sex, race/ethnicity, poverty-income ratio (PIR), education level, and marital
status) and behavioral factors (smoking and alcohol consumption). Race/ethnicity categories were self-reported and
classified as Mexican American, non-Hispanic White, non-Hispanic Black, and other races (including multiracial
individuals). Education level was categorized as below high school, high school graduate, and above high school.
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Marital status was classified as married/cohabiting, widowed/divorced/separated, and never married. Smoking status was
assessed through a questionnaire, first asking, “Have you ever smoked more than 100 cigarettes?” If the response was
“No” the individual was classified as a never smoker. If the response was “Yes” a follow-up question was asked: “Are
you still smoking?”” Those who answered “Quit smoking” were classified as former smokers, while those who answered
“Still smoking” were classified as current smokers. Alcohol consumption was assessed using a questionnaire based on the
question, “Do you drink alcohol at least 12 times per year?” A single drinking instance was defined as consuming 12
ounces of beer, 4 ounces of wine, or 1 ounce of distilled spirits. Body mass index (BMI) data were obtained from
NHANES physical examination records and calculated based on height (H, m) and weight (W, kg) using the formula
BMI = W/H?. BMI was classified according to standards applicable to the US population: underweight (<18.5 kg/m?),
normal weight (18.5-24.9 kg/m?), overweight (25-29.9 kg/m?), and obese (>30.0 kg/m?).

Statistical Analysis

Weighted statistical analyses were conducted for each participant based on the complex, multistage cluster sampling
design of NHANES. The chi-square test was used to assess differences between groups for categorical variables, while
analysis of variance (ANOVA) was applied to compare continuous variables. To explore the association between RFM
and psoriasis-like conditions, a multivariable logistic regression model was constructed with three models: Model I was
unadjusted for covariates. Model II was adjusted for age, sex, and race/ethnicity. Model III was further adjusted for
marital status, education level, poverty-income ratio (PIR), smoking status, alcohol consumption, hypertension, cardio-
vascular disease, and history of diabetes. To evaluate the potential interaction effects of RFM with categorical variables
(eg, sex and age) on psoriasis progression, subgroup analyses were conducted by stratifying the study population based
on sex, age, and other key variables. A smooth curve fitting analysis was performed to examine the nonlinear relationship
between RFM and psoriasis, and a two-piece linear regression model was used to investigate potential threshold effects.
Additionally, the predictive ability of RFM for psoriasis was assessed using the receiver operating characteristic (ROC)
curve and the area under the curve (AUC). All models were adjusted for the aforementioned covariates, and statistical
analyses were conducted using R software (version 4.3.0), with sampling weights applied to account for the survey
design. A p-value <0.05 was considered statistically significant.

Results
Characteristics of Study Objects

Table 1 presents the differences in characteristics between psoriasis patients and non-psoriasis individuals. A total of
19,565 participants were included in this study, of whom 2.8% (541 individuals) had psoriasis. Compared to the non-
psoriasis group, psoriasis patients were older, with 50.3% aged 4059 years and 18.5% aged >60 years (P = 0.002). In
terms of racial distribution, non-Hispanic Whites accounted for the highest proportion among psoriasis patients (81.7%),
while non-Hispanic Blacks (6.1%) and Mexican Americans (3.8%) had lower proportions (P < 0.001). Regarding health
conditions, psoriasis patients had a higher prevalence of hypertension (38.2%, P < 0.001) and a higher RFM (36.02 +
8.30, P < 0.001). Analysis of smoking status showed that the proportion of former smokers was higher among psoriasis
patients (35.8%, P < 0.001), although the proportion of current smokers was similar to that of the non-psoriasis group.
Additionally, there were no significant differences between psoriasis patients and non-psoriasis individuals in terms of
education level, marital status, poverty-income ratio (PIR), and alcohol consumption (P > 0.05). In summary, these
findings suggest that psoriasis may be associated with older age, specific racial groups, hypertension, and higher RFM
levels.

Association Between Relative Fat Mass (RFM) and Psoriasis Risk

Table 2 summarizes the association between RFM and psoriasis risk across different models. In Model 1, which was
unadjusted for covariates, each one-unit increase in RFM as a continuous variable was associated with a 2% increase in
psoriasis risk (OR =1.02, 95% CI 1.01-1.03, P < 0.001). Compared to the Q1 group, the odds ratios (OR) for the Q2 and
Q4 groups were 1.45 (95% CI 1.08-1.94, P = 0.013) and 1.54 (95% CI 1.22-1.95, P < 0.001), respectively, showing
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Table |1 Characteristics of Participants Grouped by Psoriasis in NHANES 1999-2020

Variables Total Non-Psoriasis Group | Psoriasis Group | P Value
N 19565 19024 541

Age, n (%) 0.002
20-39 7609 (40.4) 7448 (40.7) 161 (31.1)

40-59 7469 (42.8) 7233 (42.6) 236 (50.3)

260 4487 (16.8) | 4343 (16.7) 144 (18.5)

Gender, n (%) 0.997
Male 9752 (49.6) | 9491 (49.6) 261 (49.6)

Female 9813 (50.4) | 9533 (50.4) 280 (50.4)

Race, n (%) < 0.001
Mexican American 2961 (8.3) 2916 (8.4) 45 (3.8)

Other Hispanic 1536 (5) 1494 (5) 42 (3.9)

Non-Hispanic White 8896 (68.9) | 8560 (68.5) 336 (81.7)

Non-Hispanic Black 4239 (11.2) 4168 (11.3) 71 (6.1)

Other Race - Including Multi-Racial 1933 (6.7) 1886 (6.7) 47 (4.5)

Education, n (%) 0.307
Less than high school 4473 (15.5) 4369 (15.6) 104 (13.7)

High school grad/GED or equivalent | 4435 (22.5) 4315 (22.6) 120 (20.7)

Higher than high school 10657 (61.9) | 10,340 (61.8) 317 (65.7)

PIR, n (%) 0.208
<13 6272 (21.7) | 6089 (21.8) 183 (20.6)

1.3-3.5 7037 (35.2) | 6868 (35.3) 169 (32.4)

>35 6256 (43.1) | 6067 (43) 189 (46.9)

Marital status, n (%) 0.327
Married/living with partner 11701 (64) 11,378 (63.9) 323 (65.6)
Widowed/divorced/separated 3922 (16.9) 3789 (16.9) 133 (18.1)

Never married 3942 (19.1) 3857 (19.2) 85 (16.3)

Smoking status, n (%) < 0.001
Non smokers 10738 (54.4) | 10,506 (54.8) 232 (41.8)

Former smokers 4333 (22.7) 4154 (22.3) 179 (35.8)

Current smokers 4494 (22.9) 4364 (22.9) 130 (22.4)

Drinking status, n (%) 0.801
Non drinkers 6840 (29.3) | 6649 (29.3) 191 (29.1)

Current moderate drinkers 11365 (62.5) | 11,060 (62.5) 305 (61.8)

Current heavy drinkers 1360 (8.2) 1315 (8.2) 45 (9.2)

Diabetes, n (%) 0315
Yes 1998 (7.6) 1929 (7.6) 69 (8.8)

No 17567 (92.4) | 17,095 (92.4) 472 (91.2)

Hypertension, n (%) < 0.001
Yes 6242 (28.6) 6010 (28.2) 232 (38.2)

No 13323 (71.4) | 13,014 (71.8) 309 (61.8)

RFM 34.72 (8.54) | 34.68 (8.54) 36.02 (8.30) < 0.001

a significant trend (P for trend = 0.005). In Model 2, which was adjusted for age, sex, race/ethnicity, education level,
poverty-income ratio (PIR), and marital status, the OR for RFM as a continuous variable increased to 1.04 (95% CI
1.02-1.06, P < 0.001). The ORs for the Q2 and Q4 groups were 1.49 (95% CI 1.10-2.01, P = 0.01) and 2.09 (95% CI
1.38-3.17, P < 0.001), further supporting the association between higher RFM and increased psoriasis risk (P for trend =
0.001). In Model 3, which was fully adjusted for all covariates, including smoking status, alcohol consumption, diabetes,
and hypertension, the OR for RFM as a continuous variable was 1.03 (95% CI 1.02—1.05, P = 0.002). The ORs for the
Q2 and Q4 groups were 1.38 (95% CI 1.03-1.86, P = 0.033) and 1.77 (95% CI 1.11-2.81, P = 0.016), respectively.

Despite adjustments for multiple potential confounders, the positive correlation between RFM and psoriasis risk
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Table 2 The Associations of RFM and Psoriasis in Weighted Logistic Regression Models

Model | Model 2 Model 3

OR (95% CI) P OR (95% CI) P OR (95% CI) P
Continuous | 1.02 (1.01, 1.03) | <0.001 | 1.04 (1.02, 1.06) | <0.001 | 1.03 (1.02, 1.05) | 0.002
Ql Reference Reference
Q2 1.45 (1.08, 1.94) | 0.013 1.49 (1.10, 2.01) | 0.0l 1.38 (1.03, 1.86) | 0.033
Q3 1.16 (0.86, 1.57) | 0.329 1.41 (0.94, 2.11) | 0.093 1.25 (0.81, 1.91) | 0.302
Q4 1.54 (1.22, 1.95) | <0.001 | 2.09 (1.38, 3.17) | <0.001 | 1.77 (I.11,2.81) | 0.016
P for trend | 0.005 0.001 0.028

Model | Model 2 Model 3

remained significant, with P for trend still showing significance (P = 0.028). These findings suggest that higher RFM may
be associated with an increased risk of psoriasis, particularly in unadjusted and partially adjusted models.

The Associations Between BRI and Psoriasis Syndrome Stages in RCS Regression
Model

Dose-Response Relationship Analysis indicates a significant association between RFM and the risk of psoriasis
(Figure 2). Specifically, RFM and psoriasis exhibit a nonlinear relationship, with the overall P-value (P_overall
< 0.05) and the nonlinear P-value (P_non-linecar = 0.080) supporting this trend. Furthermore, as RFM increases, the

risk of psoriasis progressively rises, further emphasizing the potential role of RFM as a risk factor.

Estimation P-overall = < 0.001

Y 95% ClI P-non-linear = 0.080
41

)

;S

S 2

x

O
0 T - - - ,

20 30 40 50 60
RFM

Figure 2 Restricted cubic spline (RCS) curve of the association between relative fat mass (RFM) and psoriasis among all participants. The red solid line indicates the
estimated odds ratios (ORs) for psoriasis across the spectrum of RFM, with the red shaded area representing the 95% confidence intervals (Cls). The gray dashed horizontal
line represents the null value (OR = |.0), and the vertical pink line marks the reference RFM value. The association between RFM and psoriasis was statistically significant
overall (P-overall < 0.001), with a marginally significant non-linear trend (P-non-linear = 0.080).

Notes: Red solid line: Estimated odds ratio (OR), Red shaded area: 95% confidence interval, Gray dashed line: Reference line (OR = 1.0), Pink vertical line: Reference or
median RFM value.
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Subgroup Analysis

To assess the robustness of the positive correlation between RFM and the risk of psoriasis, this study conducted
a stratified analysis based on sociodemographic characteristics and health status, evaluating the association within
each subgroup (see Figure 3). The results of the subgroup analysis showed that in most categorical characteristics, the
association between RFM and psoriasis risk remained significant, indicating the stability of this relationship across
different populations. However, a significant interaction was observed in the income level subgroup (P for interaction =
0.031), suggesting that economic status may modulate this association. Specifically, among individuals with a PIR of
1.3-3.5, the association between RFM and psoriasis risk was most pronounced (OR = 1.04, 95% CI 1.01-1.08), whereas

Characteristic OR(95%CI) P for interaction
Age 0.879

20-39 1.03 (1.00, 1.05) —'_

40-59 1.04 (1.01, 1.08) -

>60 1.03 (0.99, 1.08) T
Gender 0.636

Male 1.04 (1.02, 1.07) -

Female 1.02 (0.99, 1.05) T
Race 0.613

Mexican American 1.05 (0.98, 1.13) -

Other Hispanic 1.00 (0.91, 1.10)

Non-Hispanic White 1.03 (1.01, 1.06) —

Non-Hispanic Black 1.03 (0.99, 1.08) T

Other Race - Including Multi-Racial  1.04 (0.99, 1.10) T
Education 0.640

Less than high school 1.02 (0.98, 1.06) T

High school grad/GED or equivalent 1.04 (1.00, 1.09) "

Higher than high school 1.04 (1.01, 1.06) -
PIR 0.031

<13 1.01 (0.98, 1.05) e

1.3-3.5 1.04 (1.01, 1.08) -

>3.5 1.03 (1.01, 1.06) —
Marital status 0.264

Married/living with partner 1.05 (1.02, 1.07) —

Widowed/divorced/separated 1.03 (0.99, 1.07) T

Never married 1.01 (0.97, 1.05) -
Smoking status 0.385

Non smokers 1.04 (1.01, 1.06) -

Former smokers 1.02 (0.99, 1.05) —

Current smokers 1.05 (1.02, 1.08) ——
Drinking status 0.912

Non drinkers 1.03 (1.01, 1.06) —

Moderate drinkers 1.03 (1.01, 1.06) ——

Heavy drinkers 1.04 (1.00, 1.09) —
Diabetes 0.806

Yes 1.03 (0.99, 1.08) T

No 1.03 (1.01, 1.06) .
Hypertention 0.389

Yes 1.03 (1.00, 1.05) —

No 1.04 (1.01, 1.06) —

r T 1
09 1 12

Figure 3 Subgroup analyses of the associations between relative fat mass (RFM) and psoriasis. This forest plot displays the odds ratios (ORs) and 95% confidence intervals
(Cls) for the association between RFM and psoriasis across different subgroups. Subgroups include age, gender, race, education, poverty income ratio (PIR), marital status,
smoking status, drinking status, diabetes, and hypertension. P values for interaction were calculated to assess effect modification. A statistically significant interaction was
observed for PIR (P = 0.031), suggesting heterogeneity in the association across PIR levels.

Notes: Red squares: Point estimates of ORs for each subgroup, Horizontal red lines: 95% confidence intervals, Vertical gray line: Reference line at OR = .0, P for
interaction: Indicates whether the association between RFM and psoriasis differs significantly across subgroup levels.
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ROC Curve

1.0

0.6

True Positive Rate
0.4

AUC (95% CI)=0.549 (0.526, 0.573)

0.0
|

| | | | | |
0.0 0.2 0.4 0.6 0.8 1.0

False Positive Rate

Figure 4 Receiver operating characteristic (ROC) curve evaluating the predictive performance of RFM for psoriasis. The ROC curve (red line) illustrates the trade-off
between sensitivity and specificity of RFM in predicting psoriasis. The area under the curve (AUC) was 0.549 (95% Cl: 0.526—0.573), indicating poor discriminatory ability.
The gray dashed diagonal line represents a non-informative classifier (AUC = 0.5).

Notes: Red line: ROC curve of RFM predicting psoriasis, Gray dashed line: Reference line (AUC = 0.5, no discrimination), AUC: 0.549 (95% CI: 0.526-0.573).

in those with PIR <1.3, the association was weaker (OR = 1.01, 95% CI 0.98-1.05). Furthermore, although the P-values
for interaction did not reach significance in other subgroups (such as age, sex, race, education level, marital status,
smoking status, alcohol consumption, diabetes, and hypertension), the positive correlation between RFM and psoriasis
risk remained consistent, further supporting the robustness of this association across different populations. In conclusion,
the findings of this study further confirm the positive correlation between RFM and psoriasis risk and suggest that income
level may be an important moderating factor influencing this association.

Predictive Value of RFM on Psoriasis

We evaluated the predictive performance of BRI for psoriasis risk using ROC curve analysis. The results showed that the
AUC was 0.549 (Figure 4), indicating limited standalone discriminative capacity. Although the AUC suggests suboptimal
predictive power (AUC < 0.7), the observed association between BRI and psoriasis risk highlights its potential role as
a complementary marker within multi-parameter risk assessment models.

Discussion
This study, based on the NHANES database from 2009 to 2014, representatively reflects the adult population in the
United States. The results indicate that higher RFM levels are significantly associated with an increased prevalence of
psoriasis, and this association remains significant even after adjusting for partial and full covariates. While these findings
support the potential utility of RFM in identifying individuals with a higher likelihood of psoriasis, it is important to
emphasize that, due to the cross-sectional nature of the data, causal relationships cannot be established. Therefore,
interpretations should remain cautious, and further prospective studies are warranted to validate these associations.

A growing body of evidence has shown a bidirectional relationship between obesity and psoriasis. Obesity increases
the prevalence and severity of psoriasis, while psoriasis patients are also more prone to obesity.'” This may be largely

4372 https: Journal of Multidisciplinary Healthcare 2025:18



Ma et al

attributed to a shared chronic low-grade inflammatory state. A large cohort study conducted in Taiwan demonstrated
a significant association between obesity and psoriasis, with individuals having a BMI >30 showing a 2.7-fold higher risk
of psoriasis compared to those with normal BMI, while metabolic conditions such as diabetes, dyslipidemia, and
hypertension were not significantly associated.'® These findings are consistent with our study and further highlight
obesity as a key factor in psoriasis pathogenesis. RFM, as a relatively novel adiposity measure based on waist
circumference and height, has shown better performance in estimating body fat percentage than BML'® It has been
widely applied in studies exploring the relationship between obesity and diseases such as gallstones, infertility, and

c s 20-22
hyperuricemia,””

and has demonstrated superior predictive performance for conditions like diabetes, hypertension, and
cardiovascular diseases (with higher AUCs compared to BMI).>>*° Although research on the association between RFM
and psoriasis is still limited, RFM’s established value in other chronic conditions suggests its potential utility in
evaluating obesity-related skin diseases such as psoriasis.?®

Studies have demonstrated that in obese individuals, adipocyte hypertrophy leads to tissue hypoxia and cellular stress,
which trigger macrophage infiltration and the release of pro-inflammatory cytokines including TNF-a, IL-6, and IL-17.%
These cytokines circulate to the skin and promote the activation of dendritic cells and Thl7 cells, resulting in
keratinocyte hyperproliferation—a hallmark of psoriatic lesions.”® Leptin, a pro-inflammatory adipokine elevated in
obesity, promotes Th17 differentiation via the STAT3 pathway, while levels of anti-inflammatory adiponectin are
markedly reduced.*® This hormonal imbalance aggravates psoriatic inflammation. Clinical studies have reported
a positive correlation between serum leptin levels and PASI scores in psoriasis patients (r = 0.42), suggesting that leptin
may be associated with disease severity.’! Additionally, insulin resistance in obesity can activate the mTOR pathway,
promoting keratinocyte proliferation,>’ while hyperinsulinemia may impair Foxp3+ Treg cell function, compromising
immune tolerance and exacerbating psoriatic inflammation.*?

Our subgroup analysis of PIR revealed a significant interaction (P for interaction = 0.031), suggesting that economic
status may modulate the association between RFM and psoriasis. Individuals with lower income levels often consume
high-calorie, low-nutrient diets,* have limited access to healthcare,®* and are more likely to experience chronic stress,
sedentary lifestyles, and environmental risk factors (eg, air pollution), all of which contribute to both obesity and
systemic inflammation.*® Moreover, psychological disorders such as depression and anxiety, which are more prevalent in
low-income populations, are independently associated with both obesity and psoriasis.*® These socioeconomic disparities
may help explain the heterogeneity of RFM—psoriasis associations observed across subgroups.

In this cross-sectional study, we identified a nonlinear positive correlation between RFM and psoriasis. The associa-
tion was particularly evident when RFM ranged between 30 and 43, and remained robust across different strata, including
sex, age, race, PIR, family history of psoriasis, and smoking exposure. Notably, the association was more pronounced in
participants with active psoriasis than those with past (remitted) psoriasis, suggesting that adiposity may contribute not
only to disease development but also to its persistence. Compared with BMI, RFM incorporates both height and waist
circumference and more accurately reflects central obesity, which has been shown to be more strongly associated with
psoriasis than general obesity.>” ** Other central obesity measures, including WC and WHR, have also been linked to
psoriasis risk,*' but RFM may provide a more individualized and precise assessment by accounting for sex-specific
differences in fat distribution.*

RFM has the advantage of simplicity, requiring only waist and height measurements, making it feasible for large-
scale screening. Studies have shown that RFM can better detect individuals with central obesity who may be overlooked
by BML* Therefore, while our findings suggest that RFM may serve as a useful tool for identifying individuals at higher
likelihood of psoriasis, its modest discriminative ability in this study (AUC = 0.549) limits its utility as a standalone
screening measure. Further work is needed to establish appropriate RFM thresholds and assess its integration with other
clinical indicators.** Although our study suggests that individuals with RFM above a certain threshold (eg, 34.08) may
have a higher likelihood of psoriasis, the modest effect sizes (eg, odds ratios close to 1) raise questions about clinical
relevance. The threshold effect observed may help guide targeted lifestyle interventions aimed at central obesity, which
could contribute to broader benefits, including inflammation reduction and improved skin health.'”** Incorporating RFM
into public health surveillance and education could enhance awareness of the obesity—psoriasis link and facilitate early

intervention in high-risk populations.*®*’
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This study has several notable limitations. First, due to its cross-sectional design, causality cannot be established.
Although a significant association was observed between RFM and psoriasis, it remains unclear whether higher RFM
contributes to psoriasis onset, whether psoriasis leads to increased RFM, or whether unmeasured confounders are
involved. Second, while the total sample size was large (n = 19,565), some subgroup analyses—such as the PIR < 1.3
group—may have had limited sample sizes, potentially affecting the stability and reliability of those results. Additionally,
self-reported variables such as diet, physical activity, and income are subject to recall and reporting bias. The low AUC
value also indicates that RFM alone has limited predictive performance for psoriasis and should not be used in isolation
for clinical decisions. Finally, since NHANES is based on US data, the generalizability to other populations and
healthcare systems remains to be validated.

In conclusion, this study identified a significant positive association between RFM and the prevalence of psoriasis,
particularly among individuals with higher levels of central adiposity. However, given the cross-sectional nature of the
NHANES data, no temporal or causal relationships can be established. Moreover, the predictive performance of RFM
observed in this study was modest (AUC = 0.549), suggesting that RFM should be considered a supplementary, rather
than standalone, risk indicator for psoriasis. At present, there is a lack of prospective validation, as no follow-up data
confirm whether individuals with high RFM are more likely to develop psoriasis over time. Therefore, future longitudinal
studies are essential to determine the causal direction of this relationship and to evaluate the clinical utility of RFM in
early identification and risk stratification of psoriasis. Further investigations should also examine how RFM interacts with
genetic, environmental, and behavioral factors to inform more precise and equitable prevention strategies.
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