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Background: Psoriatic arthritis (PsA) has been closely associated with an elevated
risk of cardiovascular disease (CVD). Nevertheless, the connection between
Life's Crucial 9 (LC9), which serves as a holistic measure of cardiovascular health
(CVH), and PsA remains insufficiently studied. This research aims to explore the
potential relationship between LC9 and the prevalence of PsA.

Objective: To investigate the role of LC9 in PsA and explore its implications.

Methods: This study utilized a cross-sectional, population-based design,
analyzing data from 7,531 U.S. participants aged 20 years or older, drawn from
the 2005-2006 and 2009-2014 cycles of the National Health and Nutrition
Examination Survey (NHANES). The LC9 score, which encompasses nine distinct
components, was classified into three CVH categories: low, moderate, and
high. To explore the association between LC9 scores and the prevalence of PsA,
logistic regression models and restricted cubic splines were applied.

Results: In the analyzed cohort of 7,531 individuals, participants with moderate
or high CVH levels demonstrated a markedly reduced likelihood of developing
PsA relative to those with low CVH. Additionally, a 10-point elevation in the LC9
score was associated with a 32% lower odds of having PsA. A notable interaction
between LC9 and age was detected. Conversely, no meaningful link was found
between LC9 and psoriasis without arthritis (PsC).

Conclusion: The LC9 score and its subcomponents are significantly negatively

correlated with the risk of PsA. This suggests that adherence to the lifestyle
defined by LC9 is associated with a lower prevalence of PsA.

KEYWORDS

cardiovascular health, Life's Crucial 9, NHANES, psoriasis, psoriatic arthritis

Introduction

Psoriasis, an immune-related chronic condition, presents with erythematous plaques
usually covered with adherent, silvery-white scales that may be associated with pruritus. In
more advanced stages, it may involve the joints. This condition has been associated with an
increased risk of heart diseases, diabetes, and metabolic issues, which can greatly diminish a
person’s overall well-being (1). PsA, a chronic inflammatory musculoskeletal disorder
associated with psoriasis, is a condition that can severely affect a person’s daily life and
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contributes to long-term morbidity. It occurs in approximately 17.58%
of psoriasis patients (2). In addition to physical comorbidities, PsA
patients also experience a high psychological burden, including
depression and anxiety, which may interact with cardiovascular
health (3).

PsA is closely associated with a heightened risk of cardiovascular
disease, driven by systemic inflammation, metabolic comorbidities,
and shared risk factors such as dyslipidemia, hypertension, and
obesity. The Life’s Essential 8 (LE8), crafted by the American Heart
Association, serves as a metric for assessing CVH. This tool gauges
CVH by considering factors including diet, nicotine exposure,
physical activity, sleep, body mass index, blood lipids, blood pressure,
and blood glucose. Higher LE8 scores represent better CVH. Obesity
has been shown to be an independent risk factor for psoriasis
according to Takeshita et al. (4) and factors such as poor dietary
habits, smoking, less physical activity, and higher BMI have been
associated with the onset of psoriasis according to Shen et al. (5).
Zhang et al. (6) in a study investigating LE8 scores and the prevalence
of psoriasis in 9,876 American adults aged 20-59 years showed a
significant negative correlation between LE8 scores and the risk of
developing psoriasis. In addition, a prospective study of Ouyang et al.
(7) followed 261,642 participants who did not have psoriasis at
baseline for an average of up to 12 years to assess the relationship
between their LE8 score and the prevalence of psoriasis. At the end of
follow-up, 1,501 participants had psoriasis, with a lower prevalence in
those with moderate and high LE8 scores. In conclusion, a current
research of Zhang et al. (6) indicated an inverse relationship between
the LE8 score and the likelihood of developing psoriasis. Given the
substantial cardiovascular burden in PsA patients, identifying and
addressing modifiable lifestyle factors becomes a critical aspect of
disease prevention and management (8-10).

While the LE8 is widely recognized as a comprehensive tool for
assessing CVH, it does not include mental health, despite increasing
acknowledgment of its critical role in cardiovascular outcomes. To
bridge this gap, the LC9 was introduced as an extension of LES,
incorporating a ninth component—depression—to better capture the
influence of psychological well-being on CVH (11). Although some
studies have suggested that LC9 may not markedly improve CVH risk
prediction over LE8 (12), the inclusion of mental health is particularly
relevant in the context of PsA, a condition often accompanied by
psychological distress, including depression and anxiety (3). Indeed,
individuals with PsA exhibit a significantly higher prevalence of
depressive symptoms compared to those with PsC or the general
population (13). Notably, the American Heart Association has
formally recognized psychological health as a fundamental pillar of
CVH (11), further supporting the epidemiological and clinical
rationale for incorporating depression into CVH metrics. Therefore,
LC9 may offer a more holistic and sensitive measure of cardiovascular
health in populations with a substantial mental health burden, such as
individuals with PsA. In the present study, we employed LC9 to
examine its association with PsA using data from a nationally
representative sample of U.S. Adults.

Method

For this research, we examined data collected during the National
Health and Nutrition Examination Survey (NHANES) spanning the
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periods of 2005-2006 and 2009-2014. To assess the correlations,
we employed a multivariable logistic regression model. We conducted
subgroup analyses focusing on variables such as gender, age, ethnicity,
(PIR),
relationship status to gain a deeper understanding of the link between

poverty-to-income  ratio educational attainment, and
LC9 and PsA. The dataset for our study is accessible to the public via
the NHANES online portal.

Study population

The National Health and Nutrition Examination Survey
(NHANES) aims to assess the incidence of significant health
conditions and their related risk factors among Americans. For a
comprehensive overview of the survey’s methodologies and objectives,
refer to https://www.cdc.gov/nchs/nhanes/index.html. NHANES
utilizes a sophisticated, multiphase, probability-based approach for
sampling to guarantee a sample that mirrors the national demographic.
The research protocol of NHANES received clearance from the
Institutional Review Board at the National Center for Health Statistics
(NCHS), with all subjects offering their informed written consent
prior to participation. As our study is based on data that is both
accessible to the public and stripped of personal identifiers, there was
no necessity for further ethical clearance or participant consent (14).

In this cross-sectional research, we analyzed data gathered during
the 2005-2006 and 2009-2014 periods of the NHANES, adhering to
the guidelines set by STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology). Our study focused on
individuals who were 20 years of age or older and had comprehensive
information regarding their LC9 scores, psoriasis, and arthritis.
We excluded those who lacked essential demographic details,
including race, marital status, education level or poverty-to-income
ratio. Out of the 40,816 participants from the specified NHANES
cycles, 7,531 were eligible based on our criteria. A flowchart detailing
participant selection and inclusion is provided in Figure 1.

Measurements of LC9

The LCY score is determined as the mean value of nine
components, comprising four health behaviors (nicotine exposure,
diet, sleep duration, and physical activity) and four health factors
(blood glucose, body mass index, blood pressure, and non-high-
density lipoprotein cholesterol), alongside a depression score.

The algorithm for calculating the LC9 score has been previously
detailed in the literature. Briefly, each CVH indicator is quantified on
a 0 to 100 measurement scale, with scores assigned by an expert panel
using a modified Delphi method based on their association with
health outcomes and risks. The composite LC9 score is thus the mean
of these individual assessments (11). Participants were categorized
into three CVH levels: high CVH (LC9 scores of 80 or higher),
moderate CVH (scores ranging from 50 to 79), and low CVH (scores
below 50), consistent with the classification method for LE8 (15).

Assessment of the nutritional aspect of LC9 is conducted with the
aid of the Healthy Eating Index from 2015 (HEI-2015) (16).
Information on food consumption is gathered via two 24-h dietary
recall interviews and is then integrated with food pattern data sourced
from the USDA to determine the HEI-2015 score.
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Participants from NHANES 2005-2006,
2009-2014
(n = 40816)
Excluded:
> age below 20 years old(n = 18290)
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Participants from NHANES 2005-2006,
2009-2014
(n = 22526)
Excluded:
| with missing psoriasis and arthritis data (n= 1598)
v with missing components of LC9 data(n = 8221)
Participants with available
psoriasis, arthritis diagnosis and LC9 data
(n =12707) Excluded:
unavailable race data(n = 4610)
> unavailable education level data(n = 4)
| unavailable marital status data(n = 2)
unavailable PIR data(n = 560)
Participants included in analysis
(n = 7531)
\i \ y
-~ psoriasis with psoriasis without
no psoriasis hriti thriti
(n = 7312) arthritis arthritis
(n = 95) (n =124)
FIGURE 1
Flowchart.

Sleep duration, nicotine exposure, diabetes history, physical
activity, and medication history were gathered via standardized self-
reported questionnaires. During the physical examination, blood
pressure, weight, and height were measured. The Body Mass Index
(BMI) was derived by computing the individual’s weight in kilograms
divided by the height in meters, squared. Blood samples were
extracted for subsequent analysis at a central laboratory, where
hemoglobin Alc levels, fasting blood glucose, and lipid profiles
were assessed.

The depression score is based on the Patient Health
Questionnaire-9 (PHQ-9), a validated tool for screening depressive
symptoms. Higher PHQ-9 scores reflect greater severity of current
depressive symptoms. Depression scores are categorized as 100, 75, 50,
25, and 0, corresponding to PHQ-9 ranges of 0-4, 5-9, 10-14, 15-19,
and 20-27, respectively (17).

Diagnosis of psoriasis and psoriatic arthritis

Identification of individuals with psoriasis and arthritis was based
on their answers to the medical history questionnaire, using the
questions: “(Have you/ Has SP) ever been told by a health care
provider that (you/he/she) had psoriasis?” and “Has a doctor or other
healthcare professional ever told you/has [he/she] ever been told that
you have arthritis?” Due to survey limitations, formal diagnostic
criteria for PsA could not be applied. Instead, a concurrent diagnosis
of both psoriasis and arthritis was used as a proxy for PsA. The study
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population was compared with two control groups: an “intermediate
control group” comprising individuals with PsC and a “normal control
group” consisting of participants without psoriasis (18).

Covariates

In alignment with prior research, this study took into account
several variables: sex, age, race, education level, marital status, and
household income. In NHANES, race and Hispanic origin were self-
reported through questionnaire responses. Participants were sorted into
one of four ethnic categories as NHANES classification: non-Hispanic
White, non-Hispanic Black, Mexican American, and Other (which
includes multiracial individuals and non-Hispanic Asians).

The educational background was broken down into three levels:
college graduate or higher, some college, and high school or less.
Marital status was simplified into two distinct categories: living alone
and married or living with a partner. Economic status was assessed by
ranking household income against the poverty threshold, resulting in
three brackets: low income (at or below 1.3), middle income (between
1.3 and 3.5), and high income (above 3.5).

Statistical analysis

An overview of the study’s participants was provided through a
descriptive evaluation. The baseline characteristics are expressed as
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means with standard deviations (SD) for continuous variables, and as
frequencies with percentages for categorical variables. To compare
baseline characteristics, participants were divided into three groups:
PsA, PsC, and individuals without psoriasis. Continuous variables
were analyzed using either analysis of variance (ANOVA) or the
Kruskal-Wallis test, while categorical variables were evaluated with the
chi-square test.

We utilized a multivariable multinomial logistic regression
analysis to investigate the relationship between LC9 scores and the
conditions of PsA and PsC. The analysis yielded odds ratios and 95%
confidence intervals. We developed three distinct models: the initial
Model 1 without any adjustments for potential influencing factors;
Model 2, which incorporated adjustments for sociodemographic
including sex, age (treated as a continuous measure), and race; and
the comprehensive Model 3, which built upon Model 2 by further
accounting for marital status, education level, and PIR. To validate
the continuous variable of the LC9 score, we categorized it similarly
to LE8 and calculated the trend p-value (19). Moreover,
we conducted analyses using multivariable logistic regression to
examine the links between specific elements of the LC9 score and
of PsA, with
confounding elements.

the presence considerations for possible

To further investigate the nonlinear relationship, restricted cubic
splines (RCS) regression was applied to the LC9 scores to evaluate the
dose-response association with PsA and PsC (20).

Subgroup analyses were conducted to examine the relationship
between LC9 and PsA in different populations, stratified by sex, age
(as a categorical variable), race, education level, marital status, and
PIR. Interaction significance was assessed by evaluating the
p-values for the interaction terms between LC9 and the
subgroup categories.

The statistical analysis was performed with the R 4.3.2
programming language (as referenced at http://www.R-project.org, R
Foundation). We utilized dual-tailed tests for our assessments,
establishing a threshold of p < 0.05 to define statistical significance.

Results
Population characteristics

This study encompassed 7,531 individuals, with an average age of
48.0 years, featuring a standard deviation of 17.4. The gender
distribution revealed that 52.1% of the participants identified as
female. Race composition within the sample included 43.5%
non-Hispanic White, 22.2% non-Hispanic Black, and 11.1% Mexican
American. A notable 59.2% of the participants had attained a college
degree or an advanced level of education. The percentage of
participants who were married or living with a partner was 59.0%,
which was higher than that of those living alone.

Demographic details for the study’s participants are outlined in
Table 1. The prevalence of PsA in this study was 1.26%; 1.65% of
participants had PsC; and 97.1% had no psoriasis. Among the three
study groups, significant baseline differences were observed across all
variables, except for sex, PIR, and marital status. Compared to those
without psoriasis or with PsC, individuals with PsA tended to be older,
more likely to be female, of lower income, with a college education or
less, and had a higher tendency to be married or living with partners.
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Association between LC9 and PsA

Our research investigated the correlation between LC9 scores and
the presence of PsA using three models (as detailed in Table 2). The
initial Model 1 did not account for any external factors, whereas
Model 2 incorporated adjustments for sex, age, and race. Model 3
expanded these adjustments to include education level, household
income, and marital status. In the unadjusted Model 1, for every
10-point rise in LC9 score, the probability of PsA occurrence was
reduced by 36% (OR=0.64, 95% CI 0.55-0.75). Incorporating
additional factors in Model 2 (OR =0.97, 95% CI 0.95-0.99) and
Model 3 (OR =0.97, 95% CI 0.95-0.99) led to a modest reduction in
the strength of the correlation, yet it was still significant. Furthermore,
the categorical LC9 variable analysis revealed that the association
persisted across all models. When analyzing Model 3, it was evident
that those in the moderate and high CVH categories experienced a
diminished risk of PsA onset by 42% (OR = 0.58, 95% CI 0.34-0.99)
and 78% (OR =0.22, 95% CI 0.06-0.83), in contrast to the low
CVH group.

A significant dose-response trend was also observed across the
three LC9 categories (P for trend = 0.012), indicating a graded inverse
relationship between cardiovascular health level and PsA risk.
Furthermore, results from multivariate-adjusted restricted cubic
spline analysis demonstrated a linear inverse association between the
LC9 and PsA (P -overall <0.001, P-non-linear = 0.5296, Figure 2A).

Association between LC9 and PsC

Our analysis revealed no significant association between LC9
score, when treated as either a continuous or categorical variable, and
PsC in any of the three models (Supplementary Table 1). Furthermore,
the RCS analysis results confirmed the absence of a non-linear
relationship between LC9 and PsC (Figure 2B).

Association between components of LC9,
health behaviors, health factors, depression
and PsA

As shown in Table 3, multivariable logistic regression analysis
revealed statistically significant inverse associations between PsA and
several components of the LC9 score, particularly BMI, blood glucose,
health factors score, and the depression score. Furthermore, significant
dose-response trends were observed for these components. Higher
levels of BMI score (P for trend = 0.016), blood glucose score (P for
trend < 0.001), health factors score (P for trend < 0.001) and depression
score (P for trend < 0.001) were each associated with lower odds of PsA,
indicating graded inverse relationships. These results suggest that, in this
cross-sectional analysis, more favorable profiles in specific cardiovascular
health domains are correlated with a lower prevalence of PsA.

Subgroup analysis between LC9 and PsA
The subgroup analysis results presented in Figure 3 show that,

with the exception of Mexican Americans, all other subgroups
demonstrated a negative association between LC9 components and
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TABLE 1 Baseline characteristics.
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Variables Overall, N = 7,531! No psoriasis, With arthritis, Without arthritis,
N =7312! N = 95! N = 124!
Sex 0.12
Male 3,605 (47.9%) 3,509 (48.0%) 34 (35.8%) 62 (50.0%)
Female 3,926 (52.1%) 3,803 (52.0%) 61 (64.2%) 62 (50.0%)
Age (years) 48.0 (17.4) 48.0 (17.4) 60.0 (13.5) 46.0 (16.8) <0.001
Age group <0.001
20-39 years 2,477 (32.9%) 2,427 (33.2%) 7 (7.4%) 43 (34.7%)
40-59 years 2,457 (32.6%) 2,377 (32.5%) 33 (34.7%) 47 (37.9%)
60+ years 2,597 (34.5%) 2,508 (34.3%) 55 (57.9%) 34 (27.4%)
Race 0.004
Mexican American 836 (11.1%) 823 (11.3%) 6 (6.3%) 7 (5.6%)
Non-Hispanic White 3,279 (43.5%) 3,155 (43.1%) 55 (57.9%) 69 (55.6%)
Non-Hispanic Black 1,672 (22.2%) 1,641 (22.4%) 16 (16.8%) 15 (12.1%)
Other 1,744 (23.2%) 1,693 (23.2%) 18 (18.9%) 33 (26.6%)
PIR 0.2
<13 2,476 (32.9%) 2,401 (32.8%) 38 (40.0%) 37 (29.8%)
1.3-35 2,628 (34.9%) 2,556 (35.0%) 32 (33.7%) 40 (32.3%)
>3.5 2,427 (32.2%) 2,355 (32.2%) 25 (26.3%) 47 (37.9%)
Education level 0.028
High school or less 3,076 (40.8%) 2,995 (41.0%) 40 (42.1%) 41 (33.1%)
College 2,380 (31.6%) 2,305 (31.5%) 39 (41.1%) 36 (29.0%)
College graduate or higher 2,075 (27.6%) 2,012 (27.5%) 16 (16.8%) 47 (37.9%)
Marital status 0.5
Married or living with
4,441 (59.0%) 4,319 (59.1%) 50 (52.6%) 72 (58.1%)
partners
Living alone 3,090 (41.0%) 2,993 (40.9%) 45 (47.4%) 52 (41.9%)
Health factors score 68.75 (19.96) 68.75 (19.95) 55.00 (17.91) 72.50 (19.19) <0.001
Health behaviors score 56.25 (18.76) 56.25 (18.82) 56.25 (15.91) 61.25 (17.26) 0.070
Patient Health
Questionnaire. score 1.00 (4.43) 1.00 (4.39) 3.00 (6.19) 2.00 (4.70) 0.001
Depression score 100 (20) 100 (19) 100 (29) 100 (22) 0.006
LC9 66.67 (13.24) 66.67 (13.22) 57.78 (12.68) 66.67 (12.57) <0.001
LC9 group 0.001
Low CVH 877 (11.6%) 846 (11.6%) 22 (23.2%) 9 (7.3%)
Moderate CVH 5,475 (72.7%) 5,311 (72.6%) 69 (72.6%) 95 (76.6%)
High CVH 1,179 (15.7%) 1,155 (15.8%) 4 (4.2%) 20 (16.1%)

"Mean (SD) for continuous; n (%) for categorical. Pearson’s X*: Rao and Scott adjustment; Design-based Kruskal Wallis test. LC9, Life’s Crucial 9; PIR, the ratio of income to poverty.

PsA. This is in line with our preliminary data, which supports the
validity of these observations. Additionally, it was noted that there is
a substantial correlation between LC9, age, and the development of
PsA, with the interaction being statistically significant (p < 0.05).

Discussion

Within the scope of this cross-sectional study, we analyzed
information gathered during the National Health and Nutrition
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Examination Survey (NHANES), spanning the years 2005-2006 and
2009-2014, to investigate the correlation between PsA and LC9. The
results of our study demonstrate that elevated LC9 scores correlate with
alower likelihood of developing PsA. Furthermore, our analysis revealed
a pronounced inverse relationship between the composite health factor
scores and the risk of PsA. Moreover, higher scores in BMI, blood
glucose, and depression were also associated with a lower risk of
PsA. This observed inverse association between depression scores and
PsA should be interpreted with caution. It is possible that reverse
causation is at play—PsA, as a chronic and disabling inflammatory
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TABLE 2 Associations between LC9 and psoriatic arthritis based on
multivariable logistic regression models.

LC9 Model1 OR Model 2 OR Model 3 OR

(95% CI) (95% CI) (95% CI)
Low CVH 1 (ref) 1 (ref) 1 (ref)
Moderate CVH 0.50 (0.29, 1.85) 0.53(0.31,0.91) 0.58 (0.34, 0.99)
High CVH 0.13 (0.04, 0.44) 0.18 (0.05, 0.65) 0.22 (0.06, 0.83)
P for trend <0.001 0.004 0.012

Per 10-point 0.64 (0.55, 0.75) 0.67 (0.56, 0.80) 0.68 (0.57, 0.82)

increase

Model 1, no covariates were adjusted. Model 2, sex, age, and race were adjusted. Model 3,
sex, age, race, education level, PIR, marital status were adjusted. LC9, Life’s Crucial 9, PIR,
the ratio of income to poverty; OR, Odds Ratio, CI, Confidence Interval.

condition, may itself contribute to increased risk of depression. As our
study is cross-sectional in nature, it cannot determine the temporal
direction of this relationship. Longitudinal studies are needed to clarify
whether depressive symptoms contribute to PsA pathogenesis, or if PsA
predisposes individuals to poorer mental health. Subgroup analysis
showed that, except for the Mexican American subgroup, the negative
association between LC9 and PsA was consistent with the overall results.

Psoriasis is a chronic, immune-mediated inflammatory skin disease
characterized by scaly erythematous plaques or plaques. As the disease
progresses, approximately 17.58% of patients with psoriasis experience
PsA. PsA is a persistent inflammatory disease of the joints, whose primary
manifestations include joint inflammation, edema, pain, and stiffness,
often accompanied by nail damage (2). Psoriasis and PsA, with its chronic
nature, not only affects the patients physical health, but also extends to
the psychological and social aspects of life, posing multifaceted challenges
to the patient (21). In the pathogenesis of psoriasis, Th17 and Th23 T-cell
subsets are pivotal, which dysregulate pro-inflammatory cytokine
synthesis, contributing to overproliferation of epidermal keratinocytes. In
the past, psoriasis treatments have focused on Th1 cells, but contemporary
research underscores the significance of Th17 cells, which are abundant
in the dermis of psoriatic plaques and can trigger dermal inflammation.
The IL-23/Th17 signaling pathway is now thought to play an important
role in the progression and management of psoriasis (22, 23).

Similarly, PsA was initially considered a Thl-mediated disease;
however, current insights reveal that Th17 cells, known for their
production of IL-17 and IL-23, play a key role. Among individuals with
PsA, there is an elevated count of Th17 cells observed in peripheral blood
and within the synovial cavity, with particularly high levels noted in the
latter. And these cells exhibit a highly differentiated and multifunctional
phenotype. IL-17 induces inflammation and angiogenesis in the synovial
tissue, upregulating matrix metalloproteinases in collaboration with
other cytokines, and effectively enhancing osteoclast activity. The clinical
efficacy of IL-17A antibodies further confirms the critical role of Th17
cells in PsA (24, 25). It is noteworthy that Th17 cells are also pivotal in
the pathogenesis of thrombosis and atherosclerosis in cardiovascular
diseases (22, 26).

Based on our comprehensive review, this appears to be the inaugural
research endeavor to explore the association between PsA and CVH as
assessed by the LC9. Our findings show a marked inverse relationship
between CVH represented by LC9 scores and the propensity for
developing PsA, which is consistent with previous studies (27).
Importantly, this inverse relationship is especially evident in the
components of BMI, blood glucose, and depression.
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Previous research has shown that individuals with PsA exhibit an
elevated incidence of risk elements for cardiovascular diseases,
encompassing hypertension, dyslipidemia, obesity, diabetes and
metabolic syndrome (3, 28). Research has determined that a
substantial proportion of PsA cases, specifically 55% of a cohort of
158, presented with arterial hypertension, a condition intricately
associated with cardiovascular pathologies, characterized by incidents
like coronary artery disease or cerebrovascular ischemia, bearing an
odds ratio of 21.0 (29). The role of dyslipidemia in the pathogenesis
of PsA remains a subject of ongoing discourse. A contemporary study
posits that elevated cholesterol levels could potentially increase the
susceptibility to PsA. It has been observed that the likelihood of PsA
onset is heightened in those with obesity at the age of 18, irrespective
of other contributing factors, with a 5.3% increment in risk for each
additional unit of BMI acquired at this age (30, 31). Concurrently,
extensive epidemiological studies, one with a sample size of 89,049
American subjects over a 14-year span and another comprising
75,395 individuals with psoriasis in the UK, have identified a
correlation between obesity and PsA diagnosis that is contingent on
the magnitude of obesity (32, 33). The association between PsA and
diabetes mellitus is firmly established. A comprehensive meta-
analysis of 557,697 individuals with psoriasis and 5,186,485
non-affected controls has unveiled a correlation between psoriasis
and diabetes risk that is contingent on the severity of psoriasis. It was
also noted that individuals with PsA exhibited the most significant
risk of diabetes (34). Metabolic syndrome (MetS) consists of five
major cardiovascular risk factors:
low HDL-C,
hyperglycemia. Haroon et al. identified a significant correlation
between the severity of PsA and the presence of MetS (35). Notably,
studies have revealed that the incidence of MetS is notably greater

including hypertension,

hypertriglyceridemia, abdominal obesity and

among individuals diagnosed with PsA compared to those with PsC
(36). The U.S. Preventive Services Task Force found that these
psychological factors, particularly anxiety and depression, are
associated with severe negative health outcomes, including CVD and
early CVD mortality (37). Studies have indicated that individuals
with PsA are at an increased risk for developing psychiatric
comorbidities. Those living with PsA frequently experience
disturbances in sleep disorders, fatigue, and low-level stress. It has
been observed that the predisposition to depressive disorders is more
pronounced in individuals with PsA as compared to those with PsC
(13, 38, 39). It is important to highlight that growing evidence
indicates a potential link between depression and systemic
inflammation, particularly the presence of IL-6, which may contribute
to the exacerbation of depressive symptoms. Furthermore, individuals
with depression often exhibit elevated levels of CRP and TNF in their
blood (39). Studies have also shown that physical activity has a
significant positive impact on disease activity, overall well-being, and
comorbidities in PsA patients, particularly on metabolic syndrome
and obesity. These benefits appear to outweigh the risk of enthesitis
caused by mechanical stress (40, 41).

Extensive research has established a robust link among psoriasis,
PsA, and CVH. A study has found that higher LC9 scores are associated
with a lower risk of psoriasis, and this relationship is partially mediated
by systemic inflammation response index (SIRI) (42). While our study
did not establish a substantial association between psoriasis and CVH,
a pronounced association was observed between PsA and CVH. This
could be due to a frequently major severity of the inflammation in PsA
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FIGURE 2

Restricted cubic spline analyses showing the association between LC9 score and the prevalence of PsA (A) and PsC (B). ORs (solid lines) and 95% Cls
(shaded areas) were adjusted for sex, age (as a continuous variable), race, PIR, education level and marital status. Abbreviation: PsA, Psoriatic arthritis;
PsC, psoriasis without arthritis; LC9, Life's Crucial 9; PIR, the ratio of income to poverty; OR, odds ratio; Cl, confidence interval.
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TABLE 3 Associations between components of LC9, health behaviors, health factors and psoriatic arthritis.

10.3389/fmed.2025.1574896

Characteristic OR! 95% CI* p-value
*HEI-2015 diet score

Low (0-49) 1 (Reference)

Moderate (50-79) 0.72 0.42,1.24 0.223
High (80-100) 0.74 0.39, 1.42 0.353
P for trend 0.309
Per 10-point increase 0.96 0.89, 1.04 0.328
Physical activity score

Low (0-49) 1 (Reference)

Moderate (50-79) 1.39 0.57, 3.40 0.447
High (80-100) 0.84 0.56,1.27 0.393
P for trend 0.427
Per 10-point increase 0.99 0.95,1.03 0.541
Nicotine exposure score

Low (0-49) 1 (Reference)

Moderate (50-79) 1.51 0.80, 2.88 0.193
High (80-100) 0.94 0.56, 1.57 0.811
P for trend 0.292
Per 10-point increase 0.99 0.94, 1.04 0.550
Sleep health score

Low (0-49) 1 (Reference)

Moderate (50-79) 091 0.56, 1.49 0.694
High (80-100) 0.77 0.45,1.30 0.305
P for trend 0.283
Per 10-point increase 0.96 0.89, 1.03 0.234
Health behaviors score

Low (0-49) 1 (Reference)

Moderate (50-79) 1.05 0.59, 1.85 0.868
High (80-100) 0.45 0.19, 1.04 0.061
P for trend 0.153
Per 10-point increase 0.93 0.83,1.03 0.133
Body mass index score

Low (0-49) 1 (Reference)

Moderate (50-79) 0.81 0.49, 1.34 0.393
High (80-100) 0.36 0.16, 0.82 0.018
P for trend 0.016
Per 10-point increase 0.90 0.83,0.97 0.004
Blood lipids score

Low (0-49) 1 (Reference)

Moderate (50-79) 0.83 0.46, 1.52 0.538
High (80-100) 0.75 0.43,1.31 0.293
P for trend 0.293
Per 10-point increase 0.94 0.87,1.02 0.119
Blood glucose score

Low (0-49) 1 (Reference)

Moderate (50-79) 0.67 0.39,1.16 0.143
High (80-100) 0.35 0.21,0.58 <0.001
P for trend <0.001
Per 10-point increase 0.88 0.83,0.93 <0.001
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TABLE 3 (Continued)

10.3389/fmed.2025.1574896

Characteristic OR! 95% CI* p-value
Blood pressure score

Low (0-49) 1 (Reference)

Moderate (50-79) 0.73 0.43,1.26 0.244
High (80-100) 0.58 0.29,1.14 0.107
P for trend 0.106
Per 10-point increase 0.96 0.89, 1.03 0.187
Health factors score

Low (0-49) 1 (Reference)

Moderate (50-79) 0.55 0.34,0.90 0.019
High (80-100) 0.28 0.12,0.63 0.004
P for trend <0.001
Per 10-point increase 0.78 0.69, 0.88 <0.001
Depression score

Low (0-49) 1 (Reference)

Moderate (50-79) 0.43 0.21,0.85 0.018
High (80-100) 0.23 0.10, 0.49 <0.001
P for trend <0.001
Per 10-point increase 0.84 0.77,0.92 <0.001

'OR, Odds Ratio; CI, Confidence Interval; HEI-2015, Healthy Eating Index from 2015. Adjusted for sex, age, race, education level, and PIR and marital status.

Group OR(95% CI) P for ineraction
Sex 0.5904
male e 0.98(0.94,1.01)
female —— 0.96(0.94,0.98)
Age group 0.0208
20-39 years & 0.94(0.90,0.99)
40-59 years —_— 0.98(0.96,1.01)
60+ years —— 0.96(0.93,0.98)
Race 0.1024
Mexican American 'S 1.01(0.93,1.09)
other —— 0.94(0.91,0.96)
Non-Hispanic White —— 0.97(0.95,0.99)
Non-Hispanic Black &> 0.97(0.93,1.02)
PIR 0.4555
<13 —— 0.98(0.95,1.00)
1.3-3.5 —— 0.96(0.92,1.00)
>3.5 —— 0.96(0.93,0.98)
Education level 0.051
High school or less *~1— 0.99(0.96,1.02)
College o 0.95(0.93,0.98)
College graduate or higher & 0.95(0.91,0.98)
Marital status 0.9381
Married or living with partners o 0.97(0.95,0.99)
Living alone o 0.97(0.94,0.99)
0.90 0.95 1.00 105 1.10
FIGURE 3
Subgroup analysis of the relationship of Life’s Crucial 9 scores and psoriatic arthritis. ORs were calculated as per score increase in Life's Crucial 9 total
score. Each stratification was adjusted for gender, age (as a categorical variable), race, marital status, education level and family poverty income ratio
(as a categorical variable). OR, odds ratio; Cl, confidence interval; PIR, family poverty income ratio.

compared to psoriasis, which is more likely to be associated with CVH
(8). It could also be due to a small and non-representative sample size.

While the exact mechanisms linking LC9 and PsA are not fully
understood, a wealth of studies has highlighted the significant roles of
lifestyle factors, metabolic syndrome, and mental health in the onset
and progression of PsA.

Frontiers in Medicine

To summarize, our findings suggest that a better cardiovascular
health status, as measured by LC9, is associated with a lower
prevalence of PsA. Consequently, these results offer valuable insights.

However, this study also has some limitations that need to
be considered. First, although adjustments were made for a range of
possible confounding factors, the study’s cross-sectional design does
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not permit the determination of a causal relationship between LC9
scores and the incidence of PsA. Further research is needed to explore
the causal relationship over time between LC9 and PsA prevalence.
Second, PsA was identified based on self-reported co-occurrence of
psoriasis and arthritis, rather than clinical confirmation using
validated criteria such as the CASPAR (ClASsification criteria for
Psoriatic Arthritis). While this approach allows for analysis within
the constraints of the NHANES database, it may introduce
misclassification bias. Arthritis of other etiologies could be mistakenly
classified as PsA, and recall bias may also contribute to diagnostic
inaccuracies. This limitation could reduce the specificity of the
outcome definition and should be taken into account when
interpreting the associations observed. Third, reliance on self-
reported data for certain LC9 elements could introduce biases in the
estimates. Fourth, the number of PsA cases in our dataset was
relatively small (n = 95), which may have limited the statistical power,
particularly in stratified or subgroup analyses. As a consequence,
some associations that truly exist may not have reached statistical
significance, reflecting the possibility of type II errors. The wide
confidence intervals observed in some estimates further underscore
the need for cautious interpretation. Fifth, discrepancies in baseline
characteristics between included and excluded individuals may
confound the interpretation of findings due to missing data at
random. Finally, it is also essential to note that the applicability of
these findings to a demographically distinct cohort, such as younger
adults or those residing in different geographical regions, is yet to
be ascertained and warrants additional study.

Conclusion

There is a potential inverse correlation between the LC9 score
and the incidence of PsA among adults in the United States.
Among the LC9 components, BMI, blood glucose, and depression
scores appear to be particularly important. Collectively, the data
suggest that habits and conditions reflected in LC9 are associated
with the prevalence of PsA and may be relevant to clinical
management. Nonetheless, it is imperative to further investigate
the nature of the association between heart health and PsA,
including possible underlying mechanisms.

Data availability statement
The original contributions presented in the study are included

in the article/Supplementary material, further inquiries can
be directed to the corresponding authors.

Author contributions

JJ: Data curation, Formal analysis, Investigation, Methodology,
Writing - original draft. LG: Data curation, Formal analysis,
Investigation, Methodology, Writing - original draft. ZG: Data

Frontiers in Medicine

10

10.3389/fmed.2025.1574896

curation, Formal analysis, Investigation, Methodology, Writing -
original draft. ZW: Software, Visualization, Writing - original
draft. XL: Software, Visualization, Writing - original draft. ZZ:
Software, YLy:
Conceptualization, Funding acquisition, Project administration,

Visualization, Writing original draft.
Writing - review & editing. YLi: Conceptualization, Project
administration, Supervision, Writing - review & editing.

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. The authors gratefully
acknowledge financial support from the HaiYa Young Scientist
Foundation at Shenzhen University General Hospital (Award
Number: 2024-HY004).

Acknowledgments

The authors extend their heartfelt gratitude to all participants and
the NHANES team for their invaluable contributions and
unwavering dedication.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The authors declare that no Gen Al was used in the creation of
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fmed.2025.1574896/
full#supplementary-material

frontiersin.org


https://doi.org/10.3389/fmed.2025.1574896
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fmed.2025.1574896/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fmed.2025.1574896/full#supplementary-material

Jiang et al.

References

1. Ferndndez-Armenteros JM, Gomez-Arbonés X, Buti-Soler M, Betriu-Bars A,
Sanmartin-Novell V, Ortega-Bravo M, et al. Psoriasis, metabolic syndrome and
cardiovascular risk factors. A population-based study. ] Eur Acad Dermatol Venereol.
(2019) 33:128-35. doi: 10.1111/jdv.15159

2. Kang Z, Zhang X, Du Y, Dai SM. Global and regional epidemiology of psoriatic
arthritis in patients with psoriasis: a comprehensive systematic analysis and modelling
study. J Autoimmun. (2024) 145:103202. doi: 10.1016/j.jaut.2024.103202

3. Haroon M, FitzGerald O. Psoriatic arthritis: complexities, comorbidities and
implications for the clinic. Expert Rev Clin Immunol. (2016) 12:405-16. doi:
10.1586/1744666x.2016.1139453

4. Takeshita J, Grewal S, Langan SM, Mehta NN, Ogdie A, Van Voorhees AS, et al.
Psoriasis and comorbid diseases: epidemiology. ] Am Acad Dermatol. (2017) 76:377-90.
doi: 10.1016/j.jaad.2016.07.064

5. Shen M, Xiao Y, Jing D, Zhang G, Su J, Lin S, et al. Associations of combined
lifestyle and genetic risks with incident psoriasis: a prospective cohort study among Uk
biobank participants of European ancestry. ] Am Acad Dermatol. (2022) 87:343-50. doi:
10.1016/j.jaad.2022.04.006

6. Zhang J, Ren C, Qin Z, Zhu L, Jin Z, Yan Y, et al. Association between life's essential
8 and psoriasis in us adults: a cross-sectional study. Front Med. (2024) 11:1445288. doi:
10.3389/fmed.2024.1445288

7. Ouyang F, Yang H, Di Z, Hu J, Ding Y, Ji C, et al. Life's essential 8, genetic
susceptibility and the risk of psoriatic disease: a prospective cohort study. Br ] Dermatol.
(2024) 191:897-905. doi: 10.1093/bjd/ljae268

8. Tobin AM, Veale DJ, Fitzgerald O, Rogers S, Collins P, O'Shea D, et al.
Cardiovascular disease and risk factors in patients with psoriasis and psoriatic arthritis.
] Rheumatol. (2010) 37:1386-94. doi: 10.3899/jrheum.090822

9. Karmacharya P, Ogdie A, Eder L. Psoriatic arthritis and the association with
Cardiometabolic disease: a narrative review. Therapeut Adv Musculoskel Dis. (2021)
13:1759720x21998279. doi: 10.1177/1759720x21998279

10. Jafri K, Bartels CM, Shin D, Gelfand JM, Ogdie A. Incidence and Management of
Cardiovascular Risk Factors in psoriatic arthritis and rheumatoid arthritis: a population-
based study. Arthritis Care Res. (2017) 69:51-7. doi: 10.1002/acr.23094

11. Gaffey AE, Rollman BL, Burg MM. Strengthening the pillars of cardiovascular
health: psychological health is a crucial component. Circulation. (2024) 149:641-3. doi:
10.1161/circulationaha.123.066132

12. Ge J, Peng W, Lu J. Predictive value of life's crucial 9 for cardiovascular and all-
cause mortality: a prospective cohort study from the Nhanes 2007 to 2018. ] Am Heart
Assoc. (2024) 13:€036669. doi: 10.1161/jaha.124.036669

13. McDonough E, Ayearst R, Eder L, Chandran V, Rosen CF, Thavaneswaran A, et al.
Depression and anxiety in psoriatic disease: prevalence and associated factors. J
Rheumatol. (2014) 41:887-96. doi: 10.3899/jrheum.130797

14. Johnson CL, Dohrmann SM, Burt VL, Mohadjer LK. National health and nutrition
examination survey: sample design, 2011-2014. Vital Health Stat 2. (2014):1-33.

15. Lloyd—]ones DM, Allen NB, Anderson CAM, Black T, Brewer LC, Foraker RE,
et al. Life's essential 8: updating and enhancing the American Heart Association's
construct of cardiovascular health: a presidential advisory from the American Heart
Association. Circulation. (2022) 146:e18-43. doi: 10.1161/cir.0000000000001078

16. Krebs-Smith SM, Pannucci TE, Subar AF, Kirkpatrick SI, Lerman JL, Tooze JA,
et al. Update of the healthy eating index: HEI-2015. ] Acad Nutr Diet. (2018)
118:1591-602. doi: 10.1016/j.jand.2018.05.021

17. Zhang Z, Jackson SL, Gillespie C, Merritt R, Yang Q. Depressive symptoms and
mortality among us adults. JAMA Netw Open. (2023) 6:¢2337011. doi:
10.1001/jamanetworkopen.2023.37011

18. Semenov YR, Hsiang EY, Huang A, Herbosa CM, Hui X, Kwatra SG, et al.
Association between psoriasis with arthritis and hearing impairment in us adults: data
from the National Health and nutrition examination survey. ] Rheumatol. (2019)
46:587-94. doi: 10.3899/jrheum.171228

19. Shen R, Zou T. The association between cardiovascular health and depression:
results from the 2007-2020 Nhanes. Psychiatry Res. (2024) 331:115663. doi:
10.1016/j.psychres.2023.115663

20. Shaharyar S, Warraich H, McEvoy JW, Oni E, Ali SS, Karim A, et al. Subclinical
cardiovascular disease in plaque psoriasis: association or causal link? Atherosclerosis.
(2014) 232:72-8. doi: 10.1016/j.atherosclerosis.2013.10.023

Frontiers in Medicine

11

10.3389/fmed.2025.1574896

21. Kimak A, Robak E, Makowska J, Wozniacka A. Psoriatic arthritis: development,
detection and prevention: a scoping review. J Clin Med. (2023) 12:850. doi:
10.3390/jcm12113850

22. Wang Q, Wang Y, Xu D. Research Progress on Th17 and T regulatory cells and
their cytokines in regulating atherosclerosis. Front Cardiovasc Med. (2022) 9:929078.
doi: 10.3389/fcvm.2022.929078

23. Marinoni B, Ceribelli A, Massarotti MS, Selmi C. The Th17 Axis in psoriatic
disease: Pathogenetic and therapeutic implications. Auto Immun Highlights. (2014)
5:9-19. doi: 10.1007/s13317-013-0057-4

24. Wei M, Duan D. Efficacy and safety of monoclonal antibodies targeting Interleukin-17
pathway for inflammatory arthritis: a meta-analysis of randomized controlled clinical trials.
Drug Des Devel Ther. (2016) 10:2771-7. doi: 10.2147/dddt.S91374

25.Qu N, Xu M, Mizoguchi I, Furusawa J, Kaneko K, Watanabe K, et al. Pivotal roles
of T-helper 17-related cytokines, I1-17, I1-22, and 1I-23, in inflammatory diseases. Clin
Dev Immunol. (2013) 2013:968549. doi: 10.1155/2013/968549

26. Liu M, Han M, Leng XM. Research Progress in psoriatic arthritis-related cardiovascular
damage. Chin Med J. (2020) 133:3001-3. doi: 10.1097/cm9.0000000000001215

27. Popescu C, Pintilie AM, Bojinca V, Balanescu A, Ionescu R. Cardiovascular risk
in psoriatic arthritis—a cross-sectional study. Maedica. (2014) 9:19-24.

28. Scriffignano S, Perrotta FM, De Socio A, Lubrano E. Role of comorbidities in
Spondyloarthritis including psoriatic arthritis. Clin Rheumatol. (2019) 38:3-10. doi:
10.1007/s10067-018-4332-7

29. Favarato MH, Mease P, Gongalves CR, Gongalves Saad C, Sampaio-Barros PD,
Goldenstein-Schainberg C. Hypertension and diabetes significantly enhance the risk of
cardiovascular disease in patients with psoriatic arthritis. Clin Exp Rheumatol. (2014)
32:182-7.

30. Wu S, Li WQ, Han ], Sun Q, Qureshi AA. Hypercholesterolemia and risk of
incident psoriasis and psoriatic arthritis in us women. Arthr Rheumatol. (2014)
66:304-10. doi: 10.1002/art.38227

31. Soltani-Arabshahi R, Wong B, Feng BJ, Goldgar DE, Duffin KC, Krueger GG.
Obesity in early adulthood as a risk factor for psoriatic arthritis. Arch Dermatol. (2010)
146:721-6. doi: 10.1001/archdermatol.2010.141

32.Love TJ, Zhu Y, Zhang Y, Wall-Burns L, Ogdie A, Gelfand JM, et al. Obesity and
the risk of psoriatic arthritis: a population-based study. Ann Rheum Dis. (2012)
71:1273-7. doi: 10.1136/annrheumdis-2012-201299

33.Li W, Han J, Qureshi AA. Obesity and risk of incident psoriatic arthritis in us
women. Ann Rheum Dis. (2012) 71:1267-72. doi: 10.1136/annrheumdis-2011-201273

34. Shoelson SE, Lee ], Goldfine AB. Inflammation and insulin resistance. ] Clin Invest.
(2006) 116:1793-801. doi: 10.1172/jci29069

35. Haroon M, Gallagher P, Heffernan E, FitzGerald O. High prevalence of metabolic
syndrome and of insulin resistance in psoriatic arthritis is associated with the severity
of underlying disease. ] Rheumatol. (2014) 41:1357-65. doi: 10.3899/jrheum.140021

36. Eder L, Jayakar J, Pollock R, Pellett F, Thavaneswaran A, Chandran V, et al. Serum
Adipokines in patients with psoriatic arthritis and psoriasis alone and their correlation
with  disease  activity. =~ Ann  Rheum  Dis. (2013)  72:1956-61.  doi:
10.1136/annrheumdis-2012-202325

37. Barry MJ, Nicholson WK, Silverstein M, Coker TR, Davidson KW, Davis EM, et al.
Screening for anxiety disorders in adults: us preventive services task force
recommendation statement. JAMA. (2023) 329:2163-70. doi: 10.1001/jama.2023.9301

38. Husni ME, Merola JE, Davin S. The psychosocial burden of psoriatic arthritis.
Semin Arthritis Rheum. (2017) 47:351-60. doi: 10.1016/j.semarthrit.2017.05.010

39.Koo J, Marangell LB, Nakamura M, Armstrong A, Jeon C, Bhutani T, et al.
Depression and suicidality in psoriasis: review of the literature including the cytokine
theory of depression. J Eur Acad Dermatol Venereol. (2017) 31:1999-2009. doi:
10.1111/jdv.14460

40. Kessler J, Chouk M, Ruban T, Prati C, Wendling D, Verhoeven E. Psoriatic arthritis
and physical activity: a systematic review. Clin Rheumatol. (2021) 40:4379-89. doi:
10.1007/s10067-021-05739-y

41. Williams JC, Hum RM, Rogers K, Maglio C, Alam U, Zhao SS. Metabolic
syndrome and psoriatic arthritis: the role of weight loss as a disease-modifying
therapy. Therapeut Adv Musculoskelet Dis. (2024) 16:1759720x241271886. doi:
10.1177/1759720x241271886

42.Liu X, Deng Q, Tang H. Life's crucial 9 and psoriasis: a mediation analysis of
systemic inflammation response index using Nhanes cohort data. Front Immunol. (2025)
16:1524382. doi: 10.3389/fimmu.2025.1524382

frontiersin.org


https://doi.org/10.3389/fmed.2025.1574896
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1111/jdv.15159
https://doi.org/10.1016/j.jaut.2024.103202
https://doi.org/10.1586/1744666x.2016.1139453
https://doi.org/10.1016/j.jaad.2016.07.064
https://doi.org/10.1016/j.jaad.2022.04.006
https://doi.org/10.3389/fmed.2024.1445288
https://doi.org/10.1093/bjd/ljae268
https://doi.org/10.3899/jrheum.090822
https://doi.org/10.1177/1759720x21998279
https://doi.org/10.1002/acr.23094
https://doi.org/10.1161/circulationaha.123.066132
https://doi.org/10.1161/jaha.124.036669
https://doi.org/10.3899/jrheum.130797
https://doi.org/10.1161/cir.0000000000001078
https://doi.org/10.1016/j.jand.2018.05.021
https://doi.org/10.1001/jamanetworkopen.2023.37011
https://doi.org/10.3899/jrheum.171228
https://doi.org/10.1016/j.psychres.2023.115663
https://doi.org/10.1016/j.atherosclerosis.2013.10.023
https://doi.org/10.3390/jcm12113850
https://doi.org/10.3389/fcvm.2022.929078
https://doi.org/10.1007/s13317-013-0057-4
https://doi.org/10.2147/dddt.S91374
https://doi.org/10.1155/2013/968549
https://doi.org/10.1097/cm9.0000000000001215
https://doi.org/10.1007/s10067-018-4332-7
https://doi.org/10.1002/art.38227
https://doi.org/10.1001/archdermatol.2010.141
https://doi.org/10.1136/annrheumdis-2012-201299
https://doi.org/10.1136/annrheumdis-2011-201273
https://doi.org/10.1172/jci29069
https://doi.org/10.3899/jrheum.140021
https://doi.org/10.1136/annrheumdis-2012-202325
https://doi.org/10.1001/jama.2023.9301
https://doi.org/10.1016/j.semarthrit.2017.05.010
https://doi.org/10.1111/jdv.14460
https://doi.org/10.1007/s10067-021-05739-y
https://doi.org/10.1177/1759720x241271886
https://doi.org/10.3389/fimmu.2025.1524382

	Association between Life’s Crucial 9 and psoriatic arthritis in U.S. adults: a cross-sectional study
	Introduction
	Method
	Study population
	Measurements of LC9
	Diagnosis of psoriasis and psoriatic arthritis
	Covariates
	Statistical analysis

	Results
	Population characteristics
	Association between LC9 and PsA
	Association between LC9 and PsC
	Association between components of LC9, health behaviors, health factors, depression and PsA
	Subgroup analysis between LC9 and PsA

	Discussion
	Conclusion

	References

