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Abstract 

Background: Adults with eczema are more likely to smoke cigarettes, consume alcohol and 
have sedentary lifestyle. We sought to determine whether adult eczema is associated with 
increased cardiovascular and cerebrovascular disease. 

Methods: Data from the 2005-2006 National Health and Nutrition Examination Survey 
(NHANES) (n=4,970) and 2010 (n=27,157) and 2012 (n=34,525) National Health Interview 
Survey (NHIS). History of coronary artery disease (CAD), angina, heart attack, stroke and 
peripheral vascular disease (PVD) were determined. 

Results: In NHANES, flexural eczema in the past year was associated with significantly higher 
odds of CAD (P≤0.04), heart attack (P≤0.01) and congestive heart failure (P≤0.02), but not 
stroke (P≥0.37), in survey weighted multivariate logistic regression models that controlled for 
socio-demographics, comorbid asthma and hay fever. Similarly, in NHIS 2010 and 2012, 1-year 
history of eczema was associated with significantly higher odds of CAD (P≤0.02), angina 
(P≤0.02), heart attack (P≤0.047), other heart disease (P<0.0001), stroke (P≤0.02) and PVD 
(<0.0001) in multivariate models.  

Conclusions: Adults with AD may have increased cardiovascular disease, heart attack and 
stroke.  
 

Introduction 

 Atopic dermatitis (AD) is a chronic pruritic disorder of skin, affecting 7-10% of US 

adults (1Silverberg, 2014 #308, 2). AD is associated with intense itch that can interfere with all 

aspects of patients’ quality of life (3, 4). In particular, patients with AD very commonly report 

worsening of their itch or disease flares from heat and sweating (5, 6). This might cause AD 
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patients to limit their physical activity in order to avoid worsening their disease. A recent study 

found that adult eczema was associated with lower frequency of vigorous physical activity (7). In 

general, a lower level of physical activity is a risk factor for the development of cardiovascular 

disease (8).  

 

 Aside from sedentary lifestyle, patients with eczema have other cardiovascular risk 

factors, including obesity (7, 9-13), cigarette smoking (7) and increased alcohol consumption (7). 

Moreover, patients with AD have a multitude of comorbid health disorders, including asthma 

(12), sleep disturbances (1, 14), depression and other mental health problems (15, 16) and high 

blood pressure (7, 9). All of these may increase cardiovascular risk in patients with eczema. 

However, few studies have examined the rates of cardiovascular or cerebrovascular disease in 

adult eczema. I hypothesized that adults with eczema have higher rates of heart attack and stroke. 

The present study sought to determine whether adult eczema is associated with cardiovascular 

disease and the clinical and/or behavioral factors that may underlie such an association. 

 

Methods                                              

National Health and Nutrition Examination Survey (NHANES) 

This study was approved by the institutional review board at Northwestern University 

and the protocol is consistent with the principles of the Declaration of Helsinki. We studied 

participants from the 2005-2006 NHANES that was designed to assess the health and nutrition of 

persons in the US. NHANES was sponsored and conducted by National Center for Health 
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Statistics (NCHS) of Centers for Disease Control and Prevention. Households were selected 

through a stratified, randomized, multi-stage, probability-cluster design; introductory letters were 

sent and interviewers visited a few weeks later. Written informed consent was obtained from all 

participants. Health interviews were conducted in the home in either English or Spanish. The 

survey results were weighted to represent the population of non-institutionalized adults 

nationally and in each state using data from the U.S. Bureau of the Census, and to account for the 

complex survey design, survey non-response and post-stratification. The survey protocol was 

approved by the Research Ethics Review Board of NCHS.  

 

National Health Interview Survey (NHIS) 

We also used the 2010 and 2012 NHIS, which are collected by the NSCH and are the 

principal source of information on the health of the civilian non-institutionalized population of 

the United States. The survey was administered in-person to selected households by 

approximately 400 trained interviewers of the Bureau of the Census using computer-assisted 

personal interviewing in English and Spanish. Subsequently, one adult per household was 

randomly selected for the sample adult questionnaire. Using data from the US Bureau of the 

Census, weights were adjusted for age, sex, race, ethnicity, household size, and educational 

attainment of the most educated household member to provide a data set that was more 

representative of each state’s population of non-institutionalized adults. The questions used to 

assess for history of eczema and cardiovascular risk factors are shown in Supplemental Table 1. 
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Data processing and statistical methods 

All data processing and statistical analyses were performed in SAS version 9.4 (SAS 

Institute, Cary, NC). Analyses of survey responses were performed using SURVEY procedures. 

Bivariate and multivariate associations were tested by logistic regression models. The dependent 

variables were history of coronary artery disease (CAD), angina, heart attack, congestive heart 

failure, other heart disease, stroke, peripheral vascular disease and the number of these outcomes. 

The independent variable was history of eczema. Multivariate regression models included age, 

sex, race/ethnicity, level of education and household income (model-1), 1-year history of asthma 

and hay fever (model-2), body mass index (BMI), ever history of smoking, history of alcohol 

consumption in the past year and frequency of vigorous physical activity (model-3). 

 

Complete data analysis was performed for all variables included in the models, i.e. 

subjects with missing data were excluded. A 2-sided P value of less than 0.05 was taken to 

indicate statistical significance for all estimates. However, the multiple dependent tests 

performed in this study increase the risk of falsely rejecting the null hypothesis. Therefore, P-

values near 0.05 should be interpreted with caution. 

 

Results 

Population characteristics 

 Data was collected on a total of 4,970 adults (≥20 years) in NHANES 2005-2006, 27,157 

adults (≥18 years) in NHIS 2010 and 34,525 in NHIS 2012. The 1-year prevalence of flexural 
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eczema was 3.1% (2.5 – 3.6%) in NHANES 2005-2006. The 1-year prevalence of eczema was 

10.2% (9.7 – 10.6%) in NHIS 2010. The 1-year prevalence of healthcare diagnosed eczema was 

7.2% (6.9 – 7.6%) in NHIS 2012. The associations of adult eczema with socio-demographics and 

allergic disease in these cohorts has previously been described (1Silverberg, 2014 #308, 2, 17). 

 

Association between eczema and cardiovascular disease 

 In NHANES 2005-2006, flexural eczema in the past year was associated with 

significantly higher odds of CAD in bivariate models (survey weighted logistic regression; OR 

[95% CI]: 2.57 [1.45 – 4.53]), heart attack (2.59 [1.35 – 4.96]) and congestive heart failure (2.37 

[1.27 – 4.41]), but only a marginal association with angina (1.87 [0.98 – 3.57]) (Table 1). These 

associations remained significant in multivariate models that controlled for socio-demographics 

(model-1), comorbid asthma and hay fever (model-2). In models that controlled for 

cardiovascular risk factors, only the association between eczema and CAD remained significant 

(model-3). 

 

 Similarly, in NHIS 2010 and 2012, eczema was associated with significantly higher odds 

of CAD (P≤0.006), angina (P≤0.006), heart attack (P≤0.03) and other heart disease (P<0.0001) 

in bivariate models (Tables 2 and 3). The associations remained significant in multivariate 

models controlling for socio-demographics (model-1) and comorbid asthma and hay fever 

(model-2). The associations also remained significant in all models controlling for cardiovascular 

risk factors (model-3), except for heart attacks in NHIS 2012 (P=0.10).  
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To identify the specific confounding variable(s), history of smoking, alcohol 

consumption, level of physical activity and BMI were all tested individually together with 

history of eczema. The association with heart attacks remained significant in models that 

included each variable individually (data not shown). 

 

Associations between eczema and stroke 

 In NHANES 2005-2006, eczema was not associated with stroke in bivariate models or 

either multivariate models (Table 1). In contrast, eczema was associated with higher odds of 

stroke in NHIS 2010 (1.61 [1.27 – 2.05], P=0.0001) and 2012 (1.63 [1.27 – 2.09], P=0.0001) in 

bivariate models. These associations remained significant in multivariate models for NHIS 2010 

(P≤0.02) and NHIS 2012 (P≤0.004). 

 

Associations between eczema and PVD 

History of PVD was only assessed in NHIS 2012. Eczema was associated with higher 

odds of PVD in bivariate (1.92 [1.67 – 2.21], P<0.0001) and in multivariate models 1, 2 and 3 

(P<0.0001) (Table 3). 
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Association between eczema and multiple vascular outcomes 

 Eczema was associated with having multiple cardiovascular (CAD, angina and/or MI). 

cerebrovascular (stroke), peripheral vascular comorbidities and/or other heart conditions. In 

NHANES 2005-2006, eczema was associated with having 2-3 such comorbidities in bivariate 

models (2.03 [1.10 – 3.75], P=0.02) and in multivariate models controlling for asthma and hay 

fever (P≤0.02) but not in models controlling for cardiovascular risk factors (P=0.44). To identify 

the specific confounding variable(s), individual cardiovascular factors were all tested 

individually together with history of eczema. The association with heart attacks remained 

significant in models that included history of smoking and physical activity, but not alcohol 

consumption or BMI. 

In NHIS 2010, eczema was associated with having 1, 2 or 3 such comorbidities in 

bivariate and most multivariate models. In NHIS 2012, eczema was associated with having 1, 2, 

3 or 4 such comorbidities in bivariate (2.44 [1.79 – 3.33]) and all 3 multivariate models 

(P<0.0001).  

 

Discussion 

 In the present study, eczema was found to be associated with increased odds of CAD, 

angina, heart attack, congestive heart failure and other heart disease in one or more studies. In 

addition, eczema was associated with increased odds of stroke in 2 of 3 studies and PVD in 1 

study. The associations remained significant in multivariate models that controlled for socio-

demographics, comorbid asthma and hay fever and cardiovascular risk factors, except for CHF in 

NHANES. The results suggest that adults with eczema are at increased risk of cardiovascular and 
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cerebrovascular disease, even after controlling for cardiovascular risk factors, suggesting that 

there are additional factors at play. 

 

 Previous studies demonstrated associations of eczema with obesity (7, 9-12).  The 

association between eczema and obesity was recently confirmed in a meta-analysis (13). We 

recently analyzed data from NHIS 2010 and 2012 and found higher rates of cigarette smoking 

and alcohol consumption and decreased vigorous physical activity (7). In turn, adults with 

eczema had higher rates of hypertension, prediabetes, adult onset diabetes and hyperlipidemia 

(7). The present study builds upon those findings by demonstrating that the increased 

cardiovascular risked factors actually translate into increased cardio-/cerebrovascular disease in 

NHIS 2010 and 2012. Moreover, they demonstrate increased cardio-/cerebrovascular disease in 

NHANES using a more specific definition of AD analogous to the Hanifin and Rajka major 

criteria (18). A pediatric dermatology practice-based case-control study of 132 children ages 4-

17 years with moderate-severe AD and 143 healthy controls found that AD was associated with 

increased central obesity and elevated systolic blood pressure (9). Finally, a study of 20,323 

Taiwanese AD patients and 20,323 matched controls found that AD was associated with an 

increased incidence of ischemic stroke, with even higher risk in severe vs. mild AD (19). The 

present study builds upon those studies, demonstrating increased cardiovascular disease, heart 

attack and stroke across multiple studies, as well as PVD. Previous studies also showed increased 

risk of cardiovascular disease in adults with asthma (20), possibly related to decreased physical 

activity (21) and asthma medications (22). To address potential confounding from asthma, we 

included history of asthma and hay fever in multivariate models. All the significant associations 
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from bivariate models remained significant in these multivariate models, suggesting that there is 

increased cardiovascular risk secondary to eczema per se. 

 

The effect sizes for some of the outcomes were not very large, suggesting that the 

increased risk occurs in a subset of eczema patients. Thus, increased screening for cardiovascular 

disease across-the-board does not appear to be warranted in adults with eczema. However, it 

seems prudent that physicians inquire about history of smoking, alcohol and level of physical in 

all adults with eczema. 

 

 The mechanism(s) of association between eczema and cardiovascular disease are not 

entirely clear. Lifestyle and behavioral factors, such as increased smoking and alcohol and 

decreased physical activity, are likely to play a major role. On the other hand, associations of 

eczema with CAD, stroke and PVD remained significant in most models that controlled for these 

factors. This raises an intriguing possibility that chronic inflammation in eczema may contribute 

to cardiovascular disease, similar to what has been demonstrated for psoriasis (23, 24). Future 

studies are warranted to determine the mechanism(s) of increased cardiovascular disease in 

adults with eczema.  

The prevalence of eczema varied considerably across the three studies (3.x for active 

flexural eczema in NHANES, 7.2% for 1-year history of healthcare diagnosed eczema and 

10.2% for 1-year history of eczema). There are a number of differences between the questions 

used to measure eczema prevalence in these studies. The question used in NHIS 2012 assessed 

for healthcare diagnosis of eczema. Whereas, the question used in NHIS 2010 did not specify 
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healthcare diagnosis of eczema and assessed for “eczema, dermatitis or red inflamed rash”. This 

question may be less specific but more sensitive than the one used in NHIS 2010. However, 

24.9% of adults with eczema from NHIS 2010 reported not seeing a doctor for their eczema. 

Thus, the US prevalence of adults with eczema who were seen by a physician for their eczema is 

similarly ~7% in both studies. In contrast, the composite definition of AD used for NHANES 

was analogous to having 3 of the Hanifin and Rajka major criteria, i.e. pruritus, flexural 

involvement and chronic dermatitis (18). While this definition is likely more specific for classic 

flexural eczema, it likely underestimates the prevalence of AD by excluding many AD patients 

that have non-flexural distributions (25, 26). Regardless, the reproducibility of associations 

across the 3 different studies suggests that the association of eczema and cardio-/cerebrovascular 

disease is not merely related to the particular wording of a question. 

 

This study has several strengths, including the use of 3 separate studies, each being US 

population-based, with complex survey weighting and a very large diverse sample. The 

associations between AD and cardiovascular outcomes were significant across multiple studies 

suggesting that the findings are reproducible. However, this study has potential limitations. 

History of eczema was self-reported and not assessed clinically or verified with any diagnostic 

testing. To address this, we used a composite definition in NHANES that combined self-report of 

flexural dermatitis that was active in the past year to minimize recall bias. In addition, NHIS 

2012 assessed for self-report of a healthcare diagnosis of eczema in the past year. We previously 

performed a multicenter validation study that demonstrated good sensitivity, specificity and 

positive predictive value for AD (27). Thus, we believe that the case definitions of AD used in 

these studies are valid. In the present cross-sectional studies, no conclusions can be made 
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regarding the temporality of association. Future longitudinal studies are needed to determine the 

temporality of these associations. 

In conclusion, adults with eczema have significantly higher odds of coronary artery 

disease, angina, heart attack, other heart disease, stroke and/or PVD. Lifestyle factors appear to 

play a role in this association. Future studies are needed to confirm the direction of the 

associations and determine the best interventions to prevent cardiovascular disease in adult AD. 
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Table 1. Association between atopic dermatitis, cardiovascular and cerebrovascular disease in NHANES 2005-2006. 

Variable 

No AD AD 

Freq Percent 
(95% CI) 

Freq Percent 
(95% CI) 

Crude OR 
(95% CI) 

P 
Model-1 Model-2 

Model-3 

Adjusted OR 
(95% CI) P Adjusted OR

(95% CI) P Adjusted OR
(95% CI) P 

Coronary artery disease             

   No 4607 
96.8 

(96.2 – 97.3) 
146 

92.1 
(88.2 – 96.1) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   Yes 182 
3.2 

(2.7 – 3.8) 
18 

7.9 
(3.9 – 11.8) 

2.57 
(1.45 – 4.53) 0.001 2.11 

(1.14 – 3.91) 0.02 
2.46 

(1.37 – 4.43) 
0.003 1.96 

(1.02 – 3.77) 
0.04 

Angina             

   No 4629 
97.5 

(97.0 – 97.9) 
153 

95.4 
(92.7 – 98.1) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   Yes 167 
2.5 

(2.1 – 3.0) 
13 

4.6 
(1.9 – 7.3) 

1.87 
(0.98 – 3.57) 

0.06 
1.63 

(0.84 – 3.15) 
0.15 

1.91 
(0.98 – 3.69) 

0.06 1.35 
(0.55 – 3.28) 

0.51 

Heart attack             

   No 4655 
97.6 

(97.1 – 98.1) 
152 

94.0 
(90.5 – 97.5) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   Yes 142 
2.4 

(1.9 – 2.9) 
13 

6.0 
(2.5 – 9.5) 

2.59 
(1.35 – 4.96) 0.004 

2.33 
(1.22 – 4.46) 0.01 

2.58 
(1.31 – 5.06) 

0.006 1.98 
(0.96 – 4.12) 

0.07 

Congestive heart failure             

   No 4605 
96.6 

(96.0 – 97.2) 
151 

92.3 
(88.1 – 96.6) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   Yes 199 
3.4 

(2.8 – 4.0) 
16 

7.7 
(3.4 – 11.9) 

2.37 
(1.27 – 4.41) 0.007 2.01 

(1.03 – 3.94) 0.04 
2.25 

(1.17 – 4.32) 
0.02 1.01 

(0.40 – 2.57) 
0.99 

Stroke             

   No 4615 
97.1 

(96.6 – 97.6) 
162 

97.8 
(95.9 – 99.7) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   Yes 187 
2.9 

(2.4 – 3.4) 
6 

2.2 
(0.3 – 4.1) 

0.76 
(0.31 – 1.86) 

0.54 
0.71 

(0.29 – 1.74) 
0.46 

0.74 
(0.30 – 1.82) 

0.51 0.61 
(0.21 – 1.80) 

0.37 
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Survey weighted logistic regression models were constructed with self-reported coronary artery disease, angina, heart attack, congestive heart failure and stroke 
as the dependent variables. The independent variable was 1-year history of eczema. Adjusted OR and 95% CI were estimated for eczema in two different 
multivariate models, including: 1. age, highest level of education in the household, race/ethnicity, sex and 2. 1-year history of asthma and hay fever and 3. body 
mass index, history of ever smoking cigarettes, consumption of alcohol in the past year and vigorous activity in the past 30 days as covariates. 

Refusal to answer a particular question or response of “don’t know” occurred for the questions pertaining to eczema in 5 (0.05%), coronary artery disease in 26 
(0.5), angina in 17 (0.4%), heart attack in 8 (0.2%), congestive heart failure in 17 (0.4%), stroke in 9 (0.2%), age in 0 (0.0%), sex in 0 (0.0%), race/ethnicity in 0 
(0.0%), asthma in 13 (0.1%), hay fever in 22 (0.2%), body mass index in 299 (6.4%), history of ever smoking cigarettes in 6 (0.1%), consumption of alcohol in 
the past year in 5 (0.1%), and vigorous physical activity in the past 30 days in 2 (0.03%), respectively. 
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Survey weighted logistic regression models were constructed with self-reported coronary artery disease, angina, heart attack, other heart disease and stroke as the 
dependent variables. The independent variable was 1-year history of eczema. Adjusted OR and 95% CI were estimated for eczema in two different multivariate 
models, including: 1. age, highest level of education in the household, race/ethnicity, sex and 2. 1-year history of asthma and hay fever and 3. body mass index, 
history of ever smoking cigarettes, consumption of alcohol in the past year and frequency of vigorous activity in the past week as covariates. 

Refusal to answer a particular question or response of “don’t know” occurred for the questions pertaining to eczema in 16 (0.06%), coronary artery disease in 53 
(0.2), angina in 43 (0.2%), heart attack in 20 (0.08%), other heart disease in 31 (0.1%), stroke in 24 (0.1%), age in 0 (0.0%), sex in 0 (0.0%), race/ethnicity in 0 
(0.0%), asthma in 17 (0.06%), hay fever in 20 (0.08%), body mass index in 837 (3.4%), history of ever smoking cigarettes in 145 (0.6%), consumption of alcohol 
in the past year in 229 (0.9%), and vigorous physical activity in the past week in 308 (1.1%), respectively.

Table 2. Association between atopic dermatitis, cardiovascular and cerebrovascular disease in NHIS 2010. 

Variable 

No AD AD 

Freq Percent 
(95% CI) Freq Percent 

(95% CI) 
Crude OR 
(95% CI) P 

Model-1 Model-2 Model-3 

Adjusted OR 
(95% CI) P Adjusted OR 

(95% CI) P Adjusted OR 
(95% CI) P 

Coronary artery disease             

   No 21167 
95.3 

(95.0 – 95.7) 
2219 

93.2 
(92.1 – 94.4) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   Yes 1067 
4.7 

(4.3 – 5.0) 
181 

93.4 
(92.1 – 94.4) 

1.48 
(1.22 – 1.80) 

<0.0001 1.38 
(1.13 – 1.69) 

0.002 
1.41 

(1.16 – 1.71) 
0.0007 1.38 

(1.12 – 1.70) 
0.003 

Angina             

   No 21766 
97.9 

(97.7 – 98.1) 
2297 

96.1 
(95.3 – 97.0) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   Yes 475 
2.1 

(1.9 – 2.3) 
107 

3.9 
(3.0 – 4.7) 

1.87 
(1.44 – 2.42) 

<0.0001 1.79 
(1.37 – 2.35) 

<0.0001 
1.58 

(1.21 – 2.05) 
0.0008 1.73 

(1.30 – 2.31) 
0.0002 

Heart attack             

   No 21534 
96.9 

(96.6 – 97.1) 
2267 

94.7 
(93.7 – 95.7) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   Yes 728 
3.1 

(2.9 – 3.4) 
139 

5.3 
(4.3 – 6.3) 

1.73 
(1.39 – 2.16) <0.0001 1.72 

(1.36 – 2.17) <0.0001 
1.65 

(1.32 – 2.06) 
<0.0001 1.48 

(1.15 – 1.90) 
0.002 

Other heart disease    

   No 20661 
92.9 

(92.5 – 93.3) 
2062 

86.5 
(84.9 – 88.1) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   Yes 1591 
7.1 

(6.7 – 7.5) 
343 

13.5 
(11.9 – 15.1) 

2.04 
(1.76 – 2.37) 

<0.0001 1.92 
(1.64 – 2.25) 

<0.0001 
1.92 

(1.65 – 2.23) 
<0.0001 1.87 

(1.59 – 2.20) 
<0.0001 

Stroke    

   No 21584 
97.3 

(97.1 – 97.5) 
2291 

95.7 
(94.8 – 96.6) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   Yes 678 
2.7 

(2.5 – 2.9) 
112 

4.3 
(3.4 – 5.2) 

1.61 
(1.27 – 2.05) 0.0001 1.61 

(1.25 – 2.07) 0.0002 
1.53 

(1.19 – 1.96) 
0.001 1.39 

(1.05 – 1.83) 
0.02 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

 

 

Table 3. Association between atopic dermatitis, cardiovascular and cerebrovascular disease in NHIS 2012. 

Variable 

No AD AD 

Freq 
Percent 

(95% CI) Freq 
Percent 

(95% CI) 
Crude OR 
(95% CI) P 

Model-1 Model-2 Model-3 

Adjusted OR 
(95% CI) P 

Adjusted OR 
(95% CI) P 

Adjusted OR 
(95% CI) P 

Coronary artery disease             

   No 30400 
95.4 

(95.2 – 95.7) 
2319 

93.9 
(92.7 – 95.1) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   Yes 1660 
4.6 

(4.3 – 4.8) 
161 

6.1 
(4.9 – 7.3) 

1.36 
(1.09 – 1.69 0.006 

1.50 
(1.18 – 1.90) 0.007 

1.31 
(1.06 – 1.64) 

0.01 1.32 
(1.04 – 1.66) 

0.02 

Angina             

   No 31388 
98.1 

(98.0 – 98.3) 
2398 

96.8 
(95.7 – 98.0) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   Yes 671 
1.9 

(1.7 – 2.0) 
86 

3.2 
(2.0 – 4.3) 

1.73 
(1.18 – 2.54) 0.006 1.81 

(1.21 – 2.70) 0.004 
1.58 

(1.09 – 2.30) 
0.02 1.77 

(1.20 – 2.61( 
0.004 

Heart attack             

   No 30907 
96.8 

(96.6 – 97.0) 
2362 

95.8 
(94.8 – 96.7) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   Yes 1180 
3.2 

(3.0 – 3.4) 
123 

4.2 
(3.3 – 5.2) 

1.33 
(1.03 – 1.70) 

0.03 1.44 
(1.11 – 1.87) 

0.007 
1.29 

(1.01 – 1.66) 
0.047 1.26 

(0.96 – 1.64) 
0.10 

Other heart disease             

   No 32083 
93.4 

(93.1 – 93.7) 
2173 

88.2 
(86.7 – 89.8) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   Yes 2296 
6.6 

(6.3 – 6.9) 
311 

11.8 
(10.2 – 13.3) 

1.89 
(1.61 – 2.21) <0.0001 1.92 

(1.62 – 2.27) <0.0001 
1.74 

(1.48 – 2.05) 
<0.0001 1.85 

(1.56 – 2.19) 
<0.0001 

Stroke             

   No 31081 
97.4 

(97.2 – 97.6) 
2368 

95.8 
(94.9 – 96.8) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   Yes 1003 
2.6 

(2.4 – 2.8) 
118 

4.2 
(3.2 – 5.1) 

1.63 
(1.27 – 2.09) 

0.0001 1.75 
(1.35 – 2.28) 

<0.0001 
1.52 

(1.19 – 1.95) 
0.0009 1.73 

(1.33 – 2.25) 
<0.0001 

Poor circulation in legs             

   No 28688 
90.9 

(90.6 – 91.3) 
2033 

84.0 
(82.2 – 85.8) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   Yes 3379 
9.1 

(8.7 – 9.4) 
452 

16.0 
(14.2 – 17.8) 

1.92 
(1.67 – 2.21) <0.0001 2.07 

(1.79 – 2.40) <0.0001 
1.74 

(1.50 – 2.01) 
<0.0001 1.90 

(1.62 – 2.22) 
<0.0001 
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Survey weighted logistic regression models were constructed with self-reported coronary artery disease, angina, heart attack, other heart disease and stroke as the 
dependent variables. The independent variable was 1-year history of eczema. Adjusted OR and 95% CI were estimated for eczema in two different multivariate 
models, including: 1. age, highest level of education in the household, race/ethnicity, sex and 2. 1-year history of asthma and hay fever and 3. body mass index, 
history of ever smoking cigarettes, consumption of alcohol in the past year and frequency of vigorous activity in the past week as covariates. 

Refusal to answer a particular question or response of “don’t know” occurred for the questions pertaining to eczema in 39 (0.08%), coronary artery disease in 52 
(0.1), angina in 50 (0.1%), heart attack in 21 (0.06%), other heart disease in 26 (0.08%), stroke in 24 (0.07%), peripheral vascular disease in 43 (0.1%), age in 0 
(0.0%), sex in 0 (0.0%), race/ethnicity in 0 (0.0%), asthma in 20 (0.05%), hay fever in 51 (0.1%), body mass index in 1699 (4.2%), history of ever smoking 
cigarettes in 262 (0.8%), consumption of alcohol in the past year in 345 (1.0%), and vigorous physical activity in the past 30 days in 496 (1.4%), respectively. 
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Survey weighted logistic regression models were constructed with number of self-reported cardiovascular and/or cerebrovascular outcomes (coronary artery 
disease / angina / heart attack, other heart disease / congestive heart failure, stroke or peripheral vascular disease) as the dependent variables. The independent 
variable was 1-year history of eczema. Adjusted OR and 95% CI were estimated for eczema in two different multivariate models, including: 1. age, highest level 
of education in the household, race/ethnicity, sex and 2. 1-year history of asthma and hay fever and 3. body mass index, history of ever smoking cigarettes, 
consumption of alcohol in the past year and frequency of vigorous activity in the past week as covariates. 

Table 4. Association between atopic dermatitis and number of cardiovascular and/or cerebrovascular comorbidities. 

Variable 

No AD AD 

Freq Percent 
(95% CI) Freq Percent 

(95% CI) 
Crude OR 
(95% CI) P 

Model-1 Model-2 Model-3 

Adjusted OR 
(95% CI) P Adjusted OR 

(95% CI) P Adjusted OR 
(95% CI) P 

NHANES 2005-2006             

   0 9440 
93.8 

(93.2 – 94.4) 
347 

90.5 
(87.0 – 94.0) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   1 376 
4.5 

(4.0 – 5.1) 
19 

6.2 
(3.1 – 9.3) 

1.42 
(0.83 – 2.44) 

0.21 
1.53 

(0.85 – 2.75) 
0.16 

1.42 
(0.77 – 2.61) 

0.26 1.22 
(0.62 – 2.38) 

0.57 

   2-3 152 
1.7 

(1.4 – 2.0) 
14 

3.3 
(1.4 – 5.1) 

2.03 
(1.10 – 3.75) 

0.02 
2.19 

(1.14 – 4.23) 
0.02 

2.08 
(1.07 – 4.05) 

0.03 1.39 
(0.62 – 3.18) 

0.44 

NHIS 2010             

   0 19319 
87.2 

(86.7 – 87.7) 
1873 

79.3 
(77.5 – 81.2) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   1 2225 
9.6 

(9.1 – 10.0) 
364 

14.3 
(12.6 – 15.9) 

1.64 
(1.42 – 1.89) 

<0.0001 
1.60 

(1.37 – 1.87) 
<0.0001 

1.56 
(1.35 – 1.80) 

<0.0001 1.81 
(1.37 – 2.38) 

<0.0001 

   2 629 
2.8 

(2.6 – 3.1) 
149 

5.7 
(4.6 – 6.7) 

2.20 
(1.77 – 2.74) 

<0.0001 
2.20 

(1.74 – 2.77) 
<0.0001 

2.06 
(1.65 – 2.57) 

<0.0001 1.92 
(1.15 – 3.21) 

0.01 

   3 100 
0.4 

(0.3 – 0.5) 
22 

0.7 
(0.4 – 1.1) 

2.14 
(1.25 – 3.68) 

0.006 
2.25 

(1.29 – 3.91) 
0.004 

1.83 
(1.03 – 3.26) 

0.04 1.35 
(0.30 – 6.14) 

0.70 

NHIS 2012         
    

   0 25730 
82.3 

(81.8 – 82.8) 
1722 

71.4 
(69.1 – 73.7) 

1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 1.00 [ref] – 

   1 4380 
12.4 

(11.9 – 12.8) 
516 

20.1 
(18.0 – 22.2) 

1.88 
(1.63 – 2.16) 

<0.0001 
2.02 

(1.74 – 2.34) 
<0.0001 

1.74 
(1.51 – 2.00) 

<0.0001 1.91 
(1.52 – 2.42) 

<0.0001 

   2 1440 
3.9 

(3.6 – 4.2) 
168 

5.5 
(4.5 – 6.5) 

1.62 
(1.31 – 2.00) 

<0.0001 
1.90 

(1.52 – 2.38) 
<0.0001 

1.48 
(1.19 – 1.83) 

0.0003 2.01 
(1.32 – 3.06) 

0.001 

   3-4 550 
1.42 

(1.27 – 1.57) 
82 

3.0 
(2.2 – 3.8) 

2.44 
(1.79 – 3.33) 

<0.0001 
2.94 

(2.11 – 4.09) 
<0.0001 

2.22 
(1.61 – 3.06) 

<0.0001 2.45 
(1.11 – 5.37) 

0.01 



Supplemental Table 1. Questions used in the studies.
Variable Question Study
Eczema 1. Have you ever had an itchy rash which was coming and going for

at least 6 months?
2. Have you had this itchy rash at any time in the last 12 months?
3. Has this itchy rash at any time affected any of the following
places: the folds of the elbows, behind the knees, in front of the
ankles, under the buttocks, or around the neck, ears, or eyes?

NHANES 2005-2006

Eczema During the past 12 months, have you had dermatitis, eczema, or any
other red, inflamed skin rash?

NHIS 2010

Eczema During the past 12 months, have you been told by a doctor or other
health professional that you had eczema or any kind of skin allergy?

NHIS 2012

Asthma 1. Has a doctor or other health professional ever told you that you
have asthma?
2. During the past 12 months, have you had an episode of asthma or
an asthma attack?

NHANES 2005-2006

Asthma During the past 12 months, have you been told by a doctor or other
health professional that you had asthma?

NHIS 2010, 2012

Hay fever 1. Has a doctor or other health professional ever told you that you
have hay fever?
2. During the past 12 months, have you had an episode of hay fever?

NHANES 2005-2006

Hay fever During the past 12 months, have you been told by a doctor or other
health professional that you had hay fever?

NHIS 2010, 2012

Coronary artery
disease

Has a doctor or other health professional ever told you that you had
coronary artery disease?

NHANES 2005-2006

Coronary artery
disease

Have you ever been told by a doctor or other health professional that
you had coronary heart disease?

NHIS 2010, 2012

Angina Has a doctor or other health professional ever told you that you had
angina, also called angina pectoris?

NHANES 2005-2006

Angina Have you ever been told by a doctor or other health professional that
you had angina, also called angina pectoris?

NHIS 2010, 2012

Heart attack Has a doctor or other health professional ever told you that you had
a heart attack (also called myocardial infarction)?

NHANES 2005-2006

Heart attack Have you ever been told by a doctor or other health professional that
you had a heart attack (also called myocardial infarction)?

NHIS 2010, 2012

Congestive heart
failure

Has a doctor or other health professional ever told you that you had
congestive heart failure?

NHANES 2005-2006

Other heart
disease

Have you ever been told by a doctor or other health professional that
you had any kind of heart condition or heart disease (other than the
ones I just asked about)?

NHIS 2010, 2012

Stroke Have you ever been told by a doctor or other health professional that
you had a stroke?

NHIS 2010, 2012

Peripheral
vascular disease

Have you ever been told by a doctor or other health professional that
you had poor circulation in your legs?

NHIS 2012

Ever smoking
history

Have you smoked at least 100 cigarettes in your entire life? NHIS 2010, 2012
History of alcohol In any one year, have you had at least 12 drinks of any type of

alcoholic beverage?
NHIS 2010, 2012

Vigorous activity How often do you do vigorous leisure-time physical activities for at
least 10 minutes that cause heavy sweating or large increases in
breathing or heart rate?

NHIS 2010, 2012


	20150706-SilverbergJI.pdf
	all12685-sup-0001-TableS1.pdf

	Table 1 Association between atopic dermatitis cardiovascular and cerebrovascular disease in NHANES 20052006: 
	Variable: 
	Model3: 
	FreqCoronary artery disease: 
	Percent 95 CICoronary artery disease: 
	FreqCoronary artery disease_2: 
	Percent 95 CICoronary artery disease_2: 
	Crude OR 95 CICoronary artery disease: 
	PCoronary artery disease: 
	Adjusted OR 95 CICoronary artery disease: 
	PCoronary artery disease_2: 
	Adjusted OR 95 CICoronary artery disease_2: 
	PCoronary artery disease_3: 
	Adjusted OR 95 CICoronary artery disease_3: 
	PCoronary artery disease_4: 
	No: 
	Yes: 
	182Angina: 
	32 27  38Angina: 
	18Angina: 
	79 39  118Angina: 
	257 145  453Angina: 
	0001Angina: 
	211 114  391Angina: 
	002Angina: 
	246 137  443Angina: 
	0003Angina: 
	196 102  377Angina: 
	004Angina: 
	No_2: 
	Yes_2: 
	167Heart attack: 
	25 21  30Heart attack: 
	13Heart attack: 
	46 19  73Heart attack: 
	187 098  357Heart attack: 
	006Heart attack: 
	163 084  315Heart attack: 
	015Heart attack: 
	191 098  369Heart attack: 
	006Heart attack_2: 
	135 055  328Heart attack: 
	051Heart attack: 
	No_3: 
	Yes_3: 
	142Congestive heart failure: 
	24 19  29Congestive heart failure: 
	13Congestive heart failure: 
	60 25  95Congestive heart failure: 
	259 135  496Congestive heart failure: 
	0004Congestive heart failure: 
	233 122  446Congestive heart failure: 
	001Congestive heart failure: 
	258 131  506Congestive heart failure: 
	0006Congestive heart failure: 
	198 096  412Congestive heart failure: 
	007Congestive heart failure: 
	No_4: 
	Yes_4: 
	199Stroke: 
	34 28  40Stroke: 
	16Stroke: 
	77 34  119Stroke: 
	237 127  441Stroke: 
	0007Stroke: 
	201 103  394Stroke: 
	004Stroke: 
	225 117  432Stroke: 
	002Stroke: 
	101 040  257Stroke: 
	099Stroke: 
	No_5: 
	Yes_5: 
	051: 
	037: 
	Table 2 Association between atopic dermatitis cardiovascular and cerebrovascular disease in NHIS 2010: 
	Variable_2: 
	FreqCoronary artery disease_3: 
	Percent 95 CICoronary artery disease_3: 
	FreqCoronary artery disease_4: 
	Percent 95 CICoronary artery disease_4: 
	Crude OR 95 CICoronary artery disease_2: 
	PCoronary artery disease_5: 
	Adjusted OR 95 CICoronary artery disease_4: 
	PCoronary artery disease_6: 
	Adjusted OR 95 CICoronary artery disease_5: 
	PCoronary artery disease_7: 
	Adjusted OR 95 CICoronary artery disease_6: 
	PCoronary artery disease_8: 
	No_6: 
	Yes_6: 
	1067Angina: 
	47 43  50Angina: 
	181Angina: 
	934 921  944Angina: 
	148 122  180Angina: 
	00001Angina: 
	138 113  169Angina: 
	0002Angina: 
	141 116  171Angina: 
	00007Angina: 
	138 112  170Angina: 
	0003Angina_2: 
	No_7: 
	Yes_7: 
	475Heart attack: 
	21 19  23Heart attack: 
	107Heart attack: 
	39 30  47Heart attack: 
	187 144  242Heart attack: 
	00001Heart attack: 
	179 137  235Heart attack: 
	00001Heart attack_2: 
	158 121  205Heart attack: 
	00008Heart attack: 
	173 130  231Heart attack: 
	00002Heart attack: 
	No_8: 
	Yes_8: 
	728Other heart disease: 
	31 29  34Other heart disease: 
	139Other heart disease: 
	53 43  63Other heart disease: 
	173 139  216Other heart disease: 
	00001Other heart disease: 
	172 136  217Other heart disease: 
	00001Other heart disease_2: 
	165 132  206Other heart disease: 
	00001Other heart disease_3: 
	148 115  190Other heart disease: 
	0002Other heart disease: 
	No_9: 
	Yes_9: 
	1591Stroke: 
	71 67  75Stroke: 
	343Stroke: 
	135 119  151Stroke: 
	204 176  237Stroke: 
	00001Stroke: 
	192 164  225Stroke: 
	00001Stroke_2: 
	192 165  223Stroke: 
	00001Stroke_3: 
	187 159  220Stroke: 
	00001Stroke_4: 
	No_10: 
	Yes_10: 
	0001: 
	002: 
	Table 3 Association between atopic dermatitis cardiovascular and cerebrovascular disease in NHIS 2012: 
	Variable_3: 
	FreqCoronary artery disease_5: 
	Percent 95 CICoronary artery disease_5: 
	FreqCoronary artery disease_6: 
	Percent 95 CICoronary artery disease_6: 
	Crude OR 95 CICoronary artery disease_3: 
	PCoronary artery disease_9: 
	Adjusted OR 95 CICoronary artery disease_7: 
	PCoronary artery disease_10: 
	Adjusted OR 95 CICoronary artery disease_8: 
	PCoronary artery disease_11: 
	Adjusted OR 95 CICoronary artery disease_9: 
	PCoronary artery disease_12: 
	No_11: 
	Yes_11: 
	1660Angina: 
	46 43  48Angina: 
	161Angina: 
	61 49  73Angina: 
	136 109  169Angina: 
	0006Angina: 
	150 118  190Angina: 
	0007Angina: 
	131 106  164Angina: 
	001Angina: 
	132 104  166Angina: 
	002Angina_2: 
	No_12: 
	Yes_12: 
	671Heart attack: 
	19 17  20Heart attack: 
	86Heart attack: 
	32 20  43Heart attack: 
	173 118  254Heart attack: 
	0006Heart attack: 
	181 121  270Heart attack: 
	0004Heart attack: 
	158 109  230Heart attack: 
	002Heart attack: 
	177 120  261Heart attack: 
	0004Heart attack_2: 
	No_13: 
	Yes_13: 
	1180Other heart disease: 
	32 30  34Other heart disease: 
	123Other heart disease: 
	42 33  52Other heart disease: 
	133 103  170Other heart disease: 
	003Other heart disease: 
	144 111  187Other heart disease: 
	0007Other heart disease: 
	129 101  166Other heart disease: 
	0047Other heart disease: 
	126 096  164Other heart disease: 
	010Other heart disease: 
	No_14: 
	Yes_14: 
	2296Stroke: 
	66 63  69Stroke: 
	311Stroke: 
	118 102  133Stroke: 
	189 161  221Stroke: 
	00001Stroke_5: 
	192 162  227Stroke: 
	00001Stroke_6: 
	174 148  205Stroke: 
	00001Stroke_7: 
	185 156  219Stroke: 
	00001Stroke_8: 
	No_15: 
	Yes_15: 
	1003Poor circulation in legs: 
	26 24  28Poor circulation in legs: 
	118Poor circulation in legs: 
	42 32  51Poor circulation in legs: 
	163 127  209Poor circulation in legs: 
	00001Poor circulation in legs: 
	175 135  228Poor circulation in legs: 
	00001Poor circulation in legs_2: 
	152 119  195Poor circulation in legs: 
	00009Poor circulation in legs: 
	173 133  225Poor circulation in legs: 
	00001Poor circulation in legs_3: 
	No_16: 
	Yes_16: 
	00001: 
	00001_2: 
	Table 4 Association between atopic dermatitis and number of cardiovascular andor cerebrovascular comorbidities: 
	Variable_4: 
	FreqNHANES 20052006: 
	Percent 95 CINHANES 20052006: 
	FreqNHANES 20052006_2: 
	Percent 95 CINHANES 20052006_2: 
	Crude OR 95 CINHANES 20052006: 
	PNHANES 20052006: 
	Adjusted OR 95 CINHANES 20052006: 
	PNHANES 20052006_2: 
	Adjusted OR 95 CINHANES 20052006_2: 
	PNHANES 20052006_3: 
	Adjusted OR 95 CINHANES 20052006_3: 
	PNHANES 20052006_4: 
	0: 
	1: 
	026: 
	057: 
	23: 
	152NHIS 2010: 
	17 14  20NHIS 2010: 
	14NHIS 2010: 
	33 14  51NHIS 2010: 
	203 110  375NHIS 2010: 
	002NHIS 2010: 
	219 114  423NHIS 2010: 
	002NHIS 2010_2: 
	208 107  405NHIS 2010: 
	003NHIS 2010: 
	139 062  318NHIS 2010: 
	044NHIS 2010: 
	0_2: 
	1_2: 
	00001_3: 
	00001_4: 
	2: 
	00001_5: 
	001: 
	3: 
	100NHIS 2012: 
	04 03  05NHIS 2012: 
	22NHIS 2012: 
	07 04  11NHIS 2012: 
	214 125  368NHIS 2012: 
	0006NHIS 2012: 
	225 129  391NHIS 2012: 
	0004NHIS 2012: 
	183 103  326NHIS 2012: 
	004NHIS 2012: 
	135 030  614NHIS 2012: 
	070NHIS 2012: 
	0_3: 
	1_3: 
	00001_6: 
	00001_7: 
	2_2: 
	00003: 
	0001_2: 
	34: 
	00001_8: 
	001_2: 


