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Introduction  
Congestive heart failure (CHF) is a chronic inflammatory condition that may influence 
immune surveillance and cancer risk. While CHF has been linked to increased incidence 
of certain malignancies, its relationship with skin cancer remains underexplored. Given 
the systemic immune changes in CHF and the immune-mediated aspects of skin cancer 
pathogenesis, this study aimed to assess whether CHF is associated with increased 
prevalence of skin cancer in a nationally representative sample of U.S. adults. 

Methods  
We analyzed data from the National Health and Nutrition Examination Survey (NHANES) 
collected between 2021 and 2023. CHF status was determined by self-reported physician 
diagnosis, and skin cancer was defined based on self-reported history of melanoma or 
non-melanoma skin cancer. A multivariable logistic regression model was used to assess 
the association between CHF and skin cancer, adjusting for age, gender, race/ethnicity, 
marital status, and education level. 

Results  
Among 7,791 participants, 343 (4.4%) reported a history of CHF. Skin cancer prevalence 
did not significantly differ between CHF and non-CHF groups. In adjusted analysis, CHF 
was not significantly associated with skin cancer (OR = 1.03, 95% CI: 0.64–1.63, p = 
0.903). Female gender was associated with lower odds of skin cancer (OR = 0.65, p = 
0.002), while college education was associated with higher odds compared to less than a 
9th-grade education (OR = 3.33, p = 0.012). No other covariates showed significant 
associations. 

Conclusion  
Despite theoretical concerns regarding inflammation and immune dysfunction in CHF, 
we found no evidence that CHF is associated with increased skin cancer prevalence. Our 
findings suggest that systemic changes in CHF may not meaningfully impact skin cancer 
risk, or that detection patterns in this population may obscure true associations. The 
study also underscores the influence of demographic and socioeconomic factors on skin 
cancer reporting. Further research using prospective designs and detailed cancer subtype 
data is warranted to clarify potential links between CHF and skin cancer. 

INTRODUCTION 

Congestive heart failure (CHF) is a chronic and progressive 
condition that affects an estimated 6.7 million adults in the 
United States, with rising prevalence due to aging popula
tions and improved survival from cardiovascular events.1,
2 It is associated with high morbidity, diminished quality 
of life, and frequent hospitalizations, placing a significant 
burden on both patients and the healthcare system.3 Be
yond its direct cardiac effects, CHF is known to have sys

temic consequences that can influence immune function, 
circulation, and inflammation.4 

Skin cancer is the most common form of cancer in the 
United States, with millions of cases diagnosed annually, 
including both melanoma and non-melanoma types.5,6 

While traditionally linked to ultraviolet radiation exposure, 
emerging studies have suggested that immune dysregula
tion and chronic systemic inflammation may play a role in 
skin cancer risk.7,8 
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Although CHF and skin cancer are both common condi
tions in the adult population, few studies have investigated 
whether a diagnosis of CHF is associated with an increased 
risk of skin cancer. The chronic immune and inflamma
tory changes seen in CHF could theoretically influence can
cer surveillance and skin pathology.9 Additionally, patients 
with CHF may have altered healthcare utilization patterns 
that could affect cancer screening or diagnosis.10 

This study aims to examine whether individuals with 
CHF have a higher prevalence of skin cancer compared to 
those without CHF. Using data from the National Health 
and Nutrition Examination Survey (NHANES), we con
ducted a multivariable analysis adjusting for demographic 
and socioeconomic covariates to assess whether CHF is in
dependently associated with skin cancer risk. 

METHODS 

This study utilized data from the National Health and Nu
trition Examination Survey (NHANES), a nationally repre
sentative dataset administered by the Centers for Disease 
Control and Prevention (CDC). We used data collected be
tween 2021 and 2023 and extracted variables from the De
mographics and Medical Conditions files. 
CHF status was determined based on self-reported re

sponses to whether a healthcare provider had ever diag
nosed the participant with congestive heart failure. Re
sponses of “Yes” were coded as 1 (CHF), and “No” as 0 (No 
CHF). Skin cancer was defined using three variables captur
ing the type of cancer for first, second, and third diagnoses. 
Any report of melanoma, non-melanoma skin cancer, or 
unspecified skin cancer in any of these fields was coded as 
1 (Skin Cancer), while all other responses were coded as 0. 
Covariates included in the analysis were age (contin

uous), gender (Male/Female), marital status (Married vs. 
Not Married), educational attainment (Less than 9th grade, 
9–11th grade, High school graduate/GED, Some college or 
AA degree, College graduate or above), and race/ethnicity 
(Black, Hispanic, White). Standard NHANES coding con
ventions were applied to handle missing or refused re
sponses. 
Descriptive statistics were calculated to summarize demo
graphic and clinical characteristics by CHF status. Contin
uous variables were summarized using means and standard 
deviations (SD), and categorical variables using frequencies 
and percentages. A logistic regression model was then used 
to assess the association between CHF status and skin can
cer, adjusting for age, gender, marital status, education, and 
race. Odds ratios (ORs), 95% confidence intervals (CIs), and 
p-values were reported. A two-sided p-value of <0.05 was 
considered statistically significant. All analyses were con
ducted in R version 4.2.0. 

RESULTS 

A total of 7,791 participants with complete data on conges
tive heart failure (CHF) status were included in the analy
sis. Of these, 343 participants (4.4%) reported a history of 
CHF, while 7,448 (95.6%) did not. The average age of par

ticipants with CHF was 68.33 years (SD = 10.06), compared 
to 52.91 years (SD = 17.50) for those without CHF. The CHF 
group had a higher proportion of males (53.9%) than fe
males (46.1%), whereas the non-CHF group had more fe
males (55.8%) than males (44.2%) (Table 1). 
In terms of racial distribution, 69.7% of participants with 

CHF were White, 16.0% were Black, and 14.3% were His
panic. Among those without CHF, 66.1% were White, 14.4% 
were Black, and 19.5% were Hispanic. Regarding education, 
participants with CHF were more likely to have lower ed
ucational attainment. Specifically, 18.1% of CHF patients 
had completed only 9–11th grade, and only 16.1% held a 
college degree or higher. In contrast, 34.6% of non-CHF 
participants had a college education. A higher percentage 
of CHF participants were unmarried (56.4%) compared to 
the non-CHF group (46.4%). 
A logistic regression model was performed to examine 

whether individuals with a history of CHF were more likely 
to report a history of skin cancer, controlling for gender, 
age, marital status, education, and race (Table 2). CHF was 
not significantly associated with skin cancer (OR = 1.03, 
95% CI: 0.64–1.63, p = 0.903). Female participants had sig
nificantly lower odds of skin cancer compared to males (OR 
= 0.65, 95% CI: 0.50–0.85, p = 0.002). Age, marital sta
tus, and most education levels were not significantly as
sociated with skin cancer, although college graduates had 
significantly higher odds compared to those with less than 
a 9th-grade education (OR = 3.33, 95% CI: 1.31–8.47, p = 
0.012). Race coefficients were unstable, showing unusually 
large odds ratios and non-significant p-values, likely due to 
sparse event counts within some subgroups. 

DISCUSSION 

This study analyzed data from the National Health and Nu
trition Examination Survey (NHANES) to evaluate the re
lationship between congestive heart failure (CHF) and self-
reported history of skin cancer, including both melanoma 
and non-melanoma types. The primary finding of our 
analysis was that self-reported CHF was not significantly 
associated with skin cancer after adjusting for demographic 
and socioeconomic factors (OR = 1.03, 95% CI: 0.64–1.63, 
p = 0.903). However, notable findings included a protective 
effect of female gender against skin cancer and a positive 
association between higher educational attainment and in
creased odds of self-reported skin cancer. 
The lack of a significant relationship between CHF and 

skin cancer was somewhat unexpected, given the potential 
for chronic inflammation and immune dysregulation in 
CHF patients to impair cancer surveillance. CHF is known 
to induce systemic inflammatory changes and alter immune 
function, theoretically increasing susceptibility to malig
nancy. However, our findings may suggest that these im
mune alterations do not have a substantial impact on skin 
cancer risk, or that other unmeasured factors mitigate this 
risk. These unmeasured factors could include healthcare 
utilization patterns or preventive care, which may influence 
the detection and reporting of skin cancer. 
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Table 1. Demographic Characteristics of Participants by CHF Status        

Variable No CHF N (%) CHF N (%) Total N 

Total 7,448 (95.6%) 343 (4.4%) 7,791 

Age (Mean ± SD) 52.91 ± 17.50 68.33 ± 10.06 — 

Gender 

Male 3,292 (44.2%) 185 (53.9%) 3,477 (44.6%) 

Female 4,156 (55.8%) 158 (46.1%) 4,314 (55.4%) 

Race 

Black 944 (14.4%) 49 (16.0%) 993 (14.5%) 

Hispanic 1,277 (19.5%) 44 (14.3%) 1,321 (19.1%) 

White 4,331 (66.1%) 214 (69.7%) 4,545 (66.4%) 

Education 

<9th grade 342 (4.6%) 30 (8.8%) 372 (4.8%) 

9–11th grade 602 (8.1%) 62 (18.1%) 664 (8.5%) 

High school graduate/GED 1,648 (22.2%) 92 (26.9%) 1,740 (22.3%) 

Some college or AA degree 2,265 (30.5%) 103 (30.1%) 2,368 (30.4%) 

College graduate or above 2,568 (34.6%) 55 (16.1%) 2,623 (33.7%) 

Marital Status 

Married 3,980 (53.6%) 149 (43.6%) 4,129 (53.0%) 

Not Married 3,445 (46.4%) 193 (56.4%) 3,638 (47.0%) 

Table 2. Logistic Regression Results Examining the Association Between CHF and Skin Cancer            

Variable Odds Ratio (OR) 95% CI P-value 

CHF 1.03 0.64 – 1.63 0.903 

Female 0.65 ** 0.50 – 0.85 0.002 

Age (years) 1 0.99 – 1.01 0.464 

Not Married 0.79 0.61 – 1.02 0.087 

Education: 9–11th grade 1.18 0.40 – 3.42 0.77 

Education: High school/GED 2.1 0.81 – 5.42 0.13 

Education: Some college/AA 2.37 0.92 – 6.13 0.074 

Education: College graduate+ 3.33 * 1.31 – 8.47 0.012 

Race: Hispanic ~7.88 × 10⁶ — 0.969 

Race: White ~2.17 × 10⁷ — 0.967 

Significance Legend: 
*p < 0.05 
**p < 0.01 
***p < 0.001 

Additionally, the observed association between higher 
education and increased skin cancer prevalence may reflect 
increased health awareness and access to dermatologic care 
in more educated populations. Conversely, the protective 
effect seen in females aligns with prior literature, which at
tributes lower skin cancer risk in women to factors such 
as behavioral differences in sun exposure and use of sun
screen, as well as potential biological differences in im
mune response and skin physiology. 
Our results align with prior studies that highlight the 

immune dysfunction associated with CHF but diverge from 
the expected link to increased cancer risk. While previous 

research has demonstrated a heightened risk for certain 
malignancies in CHF populations, the association with skin 
cancer remains less explored. A study by Meijers et al. 
(2012) reported an increased incidence of malignancy in 
heart failure patients, though skin cancer-specific out
comes were discussed as they pertained to cardiovascular 
drugs, specifically diuretics.10 Additionally, research exam
ining immune dysregulation in CHF has primarily focused 
on its impact on systemic inflammation, with limited em
phasis on cutaneous immunity. 
This study has several limitations. First, the reliance on 

self-reported skin cancer data introduces the potential for 
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recall bias, which may underestimate or overestimate true 
skin cancer prevalence. Second, the relatively small sample 
size of individuals with CHF in the NHANES dataset may 
have contributed to the limited power to detect subtle as
sociations. Moreover, sparse event counts for certain sub
groups, particularly in racial and ethnic minorities, resulted 
in wide confidence intervals and unstable effect estimates. 
Additionally, NHANES data does not allow for differentia
tion between melanoma and non-melanoma skin cancers, 
which may have different biological pathways and risk pro
files. Finally, the cross-sectional nature of the NHANES 
data prevents us from establishing a causal relationship be
tween CHF and skin cancer. We were only able to assess the 
prevalence of skin cancer at a single time point. 
While our findings did not demonstrate a significant link 

between CHF and skin cancer, they highlight the impor
tance of continued vigilance in monitoring skin health in 
high-risk populations. Given the systemic inflammation 
and immune alterations associated with CHF, clinicians 
should remain attentive to potential dermatologic mani
festations and consider incorporating routine skin cancer 
screenings, particularly in older patients or those with pro
longed disease duration. 
Future research should aim to explore this association 

in larger, prospective cohorts to confirm or refute our find
ings. Longitudinal studies with more granular data on 

healthcare utilization, inflammatory biomarkers, and de
tailed cancer histology may provide greater clarity on po
tential mechanisms linking CHF and skin cancer. Addition
ally, studies focusing on high-risk subgroups, including 
those with advanced CHF or immunosuppressive comor
bidities, could offer further insights into the complex re
lationship between heart failure, immune modulation, and 
cancer risk. 

CONCLUSION 

This study did not find a significant association between 
self-reported CHF and skin cancer prevalence in a nation
ally representative sample of US adults. However, we ob
served significant associations between gender and educa
tion with skin cancer. While our study has limitations, it 
highlights the need for further research to clarify the com
plex interplay between cardiovascular disease, inflamma
tion, and cancer risk and underscores the importance of 
dermatologic vigilance in patients with chronic conditions 
like CHF. 
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