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Interactive Poll
1. How many Brothers do you 
have?

2. How many years have you 
been attending the asthma 
summit? 



Adult Asthma 
Prevalence



2015 Adult Asthma Prevalence,
Current & Lifetime: U.S. & N.C.

8.2

13.4

9.2

14.3

0

2

4

6

8

10

12

14

16

Current Asthma Lifetime Asthma

NC US
Source: Centers for Disease Control and Prevention, Behavioral Risk Factor Surveillance System (BRFSS)

Presenter
Presentation Notes
As you can see, in 2015, North Carolina’s adult asthma prevalence rates fell slightly below the US average for both lifetime and current asthma. Lifetime asthma prevalence refers to folks that indicated on the BRFSS telephone survey that they had EVER been diagnosed with asthma. The Current Asthma BRFSS question asks, among those who report that they have ever been diagnosed, “Do you still have asthma?”

In 2011, the sampling design of the NC BRFSS survey (upon which adult asthma prevalence stats are based) was substantially modified. As a result, examination of long-term trends is not possible. From 2011 to 2015, the both current & lifetime adult asthma rates have not experienced significant changes. We will likely need to gather more years of the revised BRFSS data before we can determine any meaningful trends over time. 



Source: Centers for Disease Control and Prevention, Behavioral Risk Factor Surveillance System (BRFSS)

Presenter
Presentation Notes
This map shows 2014 lifetime asthma prevalence rates among adults. North Carolina’s 2014 rate of “Lifetime” Adult Asthma prevalence again, was in the bottom of the pack @11.5% of adults, compared with an overall U.S. rate of 13.5%. Keep in mind that when working with survey data, rankings are typically problematic because most states within the same quartile are not statistically significantly different from one another (b/c the confidence intervals around the estimates overlap). 

*** Note: CDC Asthma have not updated their tables or maps with 2015 BRFSS data yet. (see: https://www.cdc.gov/asthma/brfss/default.htm ) 



Source: Centers for Disease Control and Prevention, Behavioral Risk Factor Surveillance System (BRFSS)

Presenter
Presentation Notes
When we look at the rate of Current Asthma prevalence among adults in 2014, North Carolina’s rate 7.8%, again, puts us among the lowest range of state rates. 

*** Note: CDC Asthma have not updated their tables or maps with 2015 BRFSS data yet. (see: https://www.cdc.gov/asthma/brfss/default.htm ) 




Presenter
Presentation Notes
Examining NC data in more detail, by health director regions, we can see that in 2015, the Eastern section of the state had the highest asthma rates. The NC BRFSS does not have a large enough sample size to generate rates for all NC counties, however Cumberland, Gaston, and Guilford counties have high rates of lifetime asthma as well.  2016 BRFSS survey data should be available next fall. 




Presenter
Presentation Notes
Current asthma prevalence rates by health director regions shows a similar pattern to lifetime asthma prevalence



NC Adult Current Asthma Prevalence 
Rates by Gender, 2015 

Source: North Carolina State Center for Health Statistics, NC Behavioral Risk Factor Surveillance System (NC BRFSS)
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Presenter
Presentation Notes
In 2015, NC resident adult women were twice as likely to report having current asthma than adult males. 



NC Adult Current Asthma Prevalence 
Rates by Race/Ethnicity, 2015

Source: North Carolina State Center for Health Statistics, NC Behavioral Risk Factor Surveillance System (NC BRFSS)
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Presenter
Presentation Notes
While racial/ethnic differences appear large, due to smaller number of respondents in racial minority groups, the only rate that is statistically significantly different is the Hispanic rate, which is statistically significantly lower than the rates for all other racial/ethnic groups (with the exception of the ‘other” category) 



NC Adult Current Asthma Prevalence 
Rates by Age Group, 2015

Source: North Carolina State Center for Health Statistics, NC Behavioral Risk Factor Surveillance System (NC BRFSS)
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Presenter
Presentation Notes
Looking at the prevalence rates of asthma by age, it appears that the 75+ age group has the highest rates. However, in reality none of these age groups have rates that are statistically significantly different from one another (all of the age group estimates fall within the margin of error). 



NC Adult Current Asthma Prevalence 
Rates by Household Income, 2015

Source: North Carolina State Center for Health Statistics, NC Behavioral Risk Factor Surveillance System (NC BRFSS)
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Presenter
Presentation Notes
2015 adult asthma rates by annual household income shows that asthma rates are generally higher among those with lower incomes. 14.4% of adults making less than $15,000 a year report currently having asthma, compared with only 5.4% of adults making $50-74,999k & 6.8% of those with household incomes of over $75k or more. This difference is statistically significant. 



NC Adult Current Asthma Prevalence 
Comorbid Conditions/Risk Factors, 2015

Source: North Carolina State Center for Health Statistics, NC Behavioral Risk Factor Surveillance System (NC BRFSS)
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Presenter
Presentation Notes
Finally, it’s important to keep in mind that asthma does not occur in a vacuum. Asthma is commonly reported among respondents with other conditions and risk factors that might exacerbate their condition. As shown in this graph, in 2015, over a third of adults with asthma also reported having COPD. Almost 17% of asthmatic adults also report being disabled, and more than one in ten asthmatic adults are also diabetics, obese, and/or have CVD.  7.5% of asthmatic adults reported being current smokers and 7% reported being uninsured. 

In total, 21.7% of North Carolina’s adult asthmatics reported having at least one other chronic condition, in addition to asthma in 2015. Chronic diseases include heart disease (heart attack/stoke/angina), current asthma, skin cancer, other cancer, COPD, arthritis, depression, kidney disease and diabetes.



Asthma Mortality



Total Asthma Deaths
96

Crude (unadjusted) Mortality Rate
9.6

Age-adjusted Mortality Rate
9.0

NC Resident Deaths with Asthma 
Listed as a Primary Cause, CY2015 

Source: North Carolina State Center for Health Statistics, Death Certificate Data

Presenter
Presentation Notes
Fortunately, mortality due to asthma is quite rare. In 2015, there were 96 North Carolina resident deaths where asthma was listed as a primary cause of death. Because we have so few deaths, we have to create asthma rates PER MILLION (Note: this is pretty much the only cause of death for which we do this).  North Carolina’s unadjusted mortality rate was 9.6 deaths per million population in 2015.  Our  age adjusted asthma mortality rate of 9.0 per million was lower than the national age-adjusted mortality rate in 2015 of 10.3 deaths per million



Asthma Hospitalizations



Total Hospital Discharges 9,035

Discharge Rate per 100,000 Population 90.9

Average Length of Stay (in days) 3.2

Total Charges $139,306,354

Average Charge per Day $4,872 

Average Charge per Hospitalization $15,420 

2014 NC Resident Inpatient 
Hospitalizations with A Primary 

Diagnosis of Asthma

Source: North Carolina State Center for Health Statistics, Inpatient Hospital Discharge Data

Presenter
Presentation Notes
In 2014, there were 9,035 North Carolina resident hospital visits with asthma as listed as their primary or principal diagnosis. This equates to approximately 25 asthma hospitalizations every day.  Each asthma hospitalization cost approximately $15,000, with an average of $4800 per day stayed in the hospital. The average length of hospital stay was approximately 3 days. When examining the charges, please keep in mind that these figures represent the amount billed, not the amount actually paid. Typically hospital rates are negotiated and the amount paid could be a substantially smaller figure.

2015 hospitalization data are not available due to transition to a new coding system (ICD-10CM). We will resume asthma hospitalization surveillance beginning with CY2016 data, as soon as it becomes available. 



2014 NC Resident Inpatient 
Hospitalizations with A Primary 
Diagnosis of Asthma by Payer
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Presenter
Presentation Notes
In 2014, 38% of North Carolina resident hospital discharges for asthma were Medicaid recipients.  Medicare Part A comprised the next largest percentage (25%). Nearly one in ten (9%) of asthma discharges in 2014 were recorded as being “self-pay” (uninsured). 

Workers Compensation recipients had the highest average length of stay (4.6 days) and highest average costs at over $23,000 per hospitalization.  The average charge for Medicaid recipients was $12,892, with a total of over $43 million billed to Medicaid for Asthma Hospitalizations in 2014. 



2005-2014 Asthma Hospital Discharge 
Rates per 100,000 Resident Population

* Primary Diagnosis of Asthma 
Source: North Carolina State Center for Health Statistics, Inpatient Hospital Discharge Data
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Presenter
Presentation Notes
This graph presents trends in hospital discharge rates per 100,000 residents for all ages & ages 0-14. As you can see, hospital discharge rates have declined overall as well as for ages 0 to 14 over the last decade. Overall rates have declined more than rates among children. Rates for ages 0 to 14 have fallen ~12 percent while rates for all ages have declined 30 percent (<29.6%) since 2005. 







Emergency Department 
Visits for Asthma



Age Group # ER Visits Rate per 10,000 
Population 

15-44 22,854 119.8

45-64 11,642 44.6

65+ 3,958 28.2

Total 58,216 58.5

2014 NC Emergency Visits for 
Asthma (as a Primary Diagnosis) 

by Age Group

Source:  North Carolina State Center for Health Statistics, Emergency Department Data

0-14 19,762 103.8

Presenter
Presentation Notes
Overall, in 2014 there were almost 60,000 ED visits for asthma. Younger age groups (0-14 & 15-44) had the highest ED visit rates for asthma in 2014. Asthma-related ED visits were lowest among the elderly group (ages 65+) . 

2015 Emergency Department data are not available due to transition to a new coding system (ICD-10CM). We will resume asthma emergency department data surveillance beginning with CY2016 data, as soon as it becomes available. 








Asthma & 
NC Children



Ever Asthma Current Asthma

Total 17.9% 10.5%

Male 22.4% 11.4%
Female 13.1% 9.5%

White 15.1% 6.9%
African American/Black 28.8% 21.5%
Other Minorities 12.1% 7.0%
Hispanic 9.8% 7.2%
* Statistically unreliable estimate.

Prevalence of Asthma 
Among NC Resident Children

Source: North Carolina State Center for Health Statistics, Child Health Assessment Monitoring Program (CHAMP) 

Presenter
Presentation Notes
NC also conducts a survey of NC children, known as CHAMP.  The CHAMP survey includes several questions on asthma. According to the 2013-14 CHAMP survey nearly 18% of children ages 0-17 are reported to have ever been diagnosed with asthma (as reported by parents recruited from the BRFSS survey).  10.5% of parents reported that their child currently had asthma. Unlike adults, male children were more likely to be reported as having both current & ever asthma. However, this different with females was not statistically significant. By race, African-American children were much more likely to have ever been diagnosed or currently have asthma & this difference was statistically significant. 

According to parents responding to the NC CHAMP survey, one in three asthmatic children (29.4%) had to visit an ER one or more times in the past year due to their asthma. 
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Presenter
Presentation Notes
During 2014-2015, asthma was the most commonly reported chronic health condition among K-12 public school students in North Carolina.  In the 2014-15 school year, 93,106 students with asthma were reported to school nurses. The next most commonly reported conditions were ADD/ADHD (57,020), severe allergies (42,163), and non-specific emotional disorders (11,375). 





Outcomes

% of Asthmatic 
Students 

Demonstrating 
Improvement

1. Consistently verbalized accurate knowledge of the 
pathophysiology of their condition 

78%

2. Consistently demonstrated correct use of asthma 
inhaler and/or spacer

83%

3. Accurately listed his/her asthma triggers 62%
4. Remained within peak flow/pulse oximeter plan goals 66%

5. Improved amount and/or quality of regular physical 
activity

77%

6. Improved grades 64%
7. Decreased number of school absences 70%

School Nurse Asthma 
Case Management Outcomes

Source: North Carolina Annual School Health Services Report: 2014-2015

Presenter
Presentation Notes
School health nurses also perform case management for students with asthma. For the over 93,000 students with asthma in the state during the 2014-15 school year,  school nurses track & report  improvements in key outcomes related to this case management. As you can see, the majority of asthmatic students receiving school nurse case management demonstrated improvement in health outcomes, including improvements in physical activity and grades and reductions in school absences. 

Cite: https://www2.ncdhhs.gov/dph/wch/doc/stats/14-15AnnualSHSBrochure.pdf 



Asthma & 
Environmental Health



Environmental Public Health 
Tracking Program: NC Trends Data

http://ephtracking.cdc.gov/showHome.action

Presenter
Presentation Notes
Unfortunately, while North Carolina applied for the Environmental Public Health Tracking (EHPT) grant several times, this competitive funding has not yet come our way. 

However, in 2015, North Carolina participated in a pilot project as part of the Environmental Public Health Tracking Program. As part of the project, we loaded several years of asthma hospital discharge and emergency department data into the CDC’s EHPT system.  Now our state can be compared with other participating EHPT states with regard to hospitalizations and emergency department visits. 

http://ephtracking.cdc.gov/showHome.action


∗ Exposure: Hazardous or toxic air pollutants, odorants 
(Aneja 2008, 09; Erisman 2008)

∗ Health Impacts
∗ Increased likelihood of death from asthma (Kravchenko & 

Lyerly, unpublished)
∗ Decreased immune function from stress (Avery 2004)
∗ Higher rates of wheezing among children & adults (Mirabelli

2006)
∗ Impaired pulmonary functions (Keil 2011)
∗ Acute blood pressure increase (Kilburn 2012)

Agriculture and Air Quality

Presenter
Presentation Notes
-Exposure: multiple air pollutants, including ammonia, nitrogen oxides, hydrogen sulfide, volatile organic compounds are emitted (Aneja et al 2008, 09, Erisman et al 2008)
-Dr. Kravchenko (Duke) found that those in NC zip codes hosting densely packed hog farms are more likely to die from hypertension, aplastic anemia, diabetes, & asthma than those who don’t live in zip codes with densely packed hog farms. The association in this ecological study existed after adjusting for rates of smoke, income, education, health insurance.
-stress-mediated impacts of immune function: decreased IgA levels during periods of odor







Lauren Thie, MSPH
Environmental Program Consultant
NC DHHS, Division of Public Health
Occupational & Environmental Epidemiology Branch

919 707 5931   office
lauren.thie@dhhs.nc.gov

Questions?

mailto:lauren.thie@dhhs.nc.gov
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