
Impact of Air Quality Index Awareness on Outdoor Activity Levels
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more serious health effects.
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MeaningLevels of Health 
Concern and Color

Air Quality Index  
(AQI) Values

91.3,92.591.927693No
7.5,8.78.11962Yes

Advice from health care professional (Q4)
73.8,76.375.012679No
23.7,26.225.03527Yes

Reduce/change based on alerts (Q3)
43.8,45.844.813389No
54.2,56.255.216266Yes

Heard/read Air Quality Index or alerts (Q2)
79.4,81.180.224910No
18.9,20.619.84745Yes

Reduce/change based on thoughts (Q1)
95% CIWeighted percentFrequencyBRFSS Question

2.431.161.68Yes vs. No
Stroke

sig in 5 states1.04-2.99Yes vs. No
Asthma

sig in 2 states1.00-1.72Yes vs. No
Arthritis

1.591.151.35Yes vs. No
Activities limited by health problem

0.890.520.68≥ $50,000
1.070.620.81

$35,000 –
< $50,000

1.130.650.86
$25,000 –
< $35,000

1.180.710.91
$15,000 –
< $25,000

---< $15,000
Annual Income

1.571.221.38Female vs. Male
Gender

4.483.003.66Yes vs. No
Advised by professional to reduce outdoor activity

sig in all states1.46-3.01Yes vs. No

Ever heard/read the Air Quality Index/ 
air quality alerts

Upper  
Limit

Lower 
Limit

95% CI

aOR
Independent 

Variable
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The effects of fine particulate matter (PM) and ozone as hazardous pollutants 
are well documented. Exposure to outdoor air pollutants is linked to increased: 

• hospitalizations and emergency department visits for asthma,1,2

• respiratory mortality,3
• air-pollution related cardiovascular events in Type-2 diabetics,4
• stroke mortality,5
• acute coronary events, especially in people with underlying    

coronary artery disease,6
• school and work absenteeism.7

Older adults and other vulnerable populations are especially sensitive and 
at high risk for being affected by toxic exposures to substances in the air. 
Such populations include: 

• younger children, 
• pregnant women, 
• individuals with chronic conditions, and
• those individuals who work and/or exercise outdoors.8

The Air Quality Index (AQI)9 is a tool developed by the US Environmental 
Protection Agency (EPA) to educate the public in real-time on how clean or dirty 
the air is and what health effects may be associated with exposure. The AQI 
focuses on health effects that may be experienced within a few hours or days 
after breathing polluted air. The AQI is calculated for five major air pollutants:

• ground-level ozone, 
• particle pollution (also known as particulate matter), 
• carbon monoxide, 
• sulfur dioxide, and
• nitrogen dioxide.

• In 2005, four questions related to outdoor air quality and outdoor activity level         
and air quality were added to the BRFSS in seven states. These states were 
included because of their willingness to participate.

• A multiple logistic regression test was conducted for each question including the  
factors that were significant in a univariate logistic regression.

Question 1
Please think of the past 12 months. 
How many times did you reduce or 
change your outdoor activity level
because you thought the air quality
was bad or was affecting how well you
felt?  For example, avoiding outdoor
exercise or strenuous outdoor activity.
Please do not include times when you
made changes because of high pollen
levels.

Question 2
The government routinely collects
information on air quality that may be
distributed by local radio, TV and
newspapers to help inform the public
about air pollution levels. Have you
ever heard or read about the air quality
index or air quality alerts where you
live? Please do not include times when
you may have heard or read about
high pollen counts.

Question 3
Please think of the past 12 months.
How many times did you reduce or
change your outdoor activity level
based on the air quality index or air
quality alerts? For example, avoiding 
outdoor exercise or strenuous 
outdoor activity. Please do not
include times when you may have 
heard or read about high pollen
counts.

Yes

No, skip to Q4

Question 4
Has a doctor, nurse, or 
other health professional
ever told you to reduce
your outdoor activity level
when the air quality is
bad?

Table 2. Adjusted odds ratios for reduction/change 
of outdoor activity level (Q1) based on thoughts that 
the AQ is bad (N = 29,655)

CI = Confidence Interval; aOR = Adjusted Odds Ratio. Adjusted for all 
variables listed in the table and age, race/ethnicity, employment, general 
health status, marital status, heart disease, diabetes, and state. 
Interactions between state and ever hear/read air quality index/air quality 
alerts, education, arthritis, and asthma.

Table 4. Adjusted odds ratios for the relationship between the 
reduction/change of the outdoor activity level (Q3) based on 
AQI/Air Quality Alerts (Q2) (N=16,206)

CI = Confidence Interval; aOR = Adjusted Odds Ratio. Adjusted for all variables in 
the table and employment, education, annual income, general health status, activities 
limited by a health problem, arthritis, hypertension, and state. Interactions with 
gender, education, and current asthma.

Table 3. Adjusted odds ratios for having ever 
heard/read the AQI (Q2) by demographics and other 
covariates in 2005 (N = 29,655)

CI = Confidence Interval; aOR = Adjusted Odds Ratio. Adjusted for all 
variables listed in the table and marital status, employment, annual income, 
general health status, activities limited by health problem, arthritis, heart 
attack or myocardial infraction, hypertension, and state. Interactions with 
age, race, employment, and annual income.

Table 5. Adjusted odds ratios for the advice received from a 
professional to reduce outdoor activity when the air quality is 
bad (Q4) (N = 29,655)

CI = Confidence Interval; aOR = Adjusted Odds Ratio. Adjusted for all variables in the 
table age, gender, education, marital status, employment, annual income, general health 
status, coronary heart disease, stroke, diabetes, hypertension, and state and interactions 
between state race, activities limited by a health problem, and current asthma.

• Among participating 
states, there are 
differences in the number   
of AQI days that reach an 
orange level or above.

• This variation is taken into 
account by adding State  
to the logistic regression 
model.

• Data are from the US 
EPA Air Quality System 
for 2005.

1.481.061.25Yes vs. No
Current asthma

2.901.982.40
College graduate/
higher degree

2.421.652.00
Attended 
college

1.661.141.38
High school 
graduate

---
Not graduated 
from high school

Education 
0.790.650.72Female vs. Male

Gender
sig in all states1.73-4.2665 +
sig in all states1.88-5.2455 – 64
sig in 6 states1.44-5.2045 – 54
sig in 6 states1.39-3.2935 – 44
sig in 3 states1.01-1.9325 – 34

--18 – 24
Age

3.192.022.54Yes vs. No

Advised by a health professional to reduce 
outdoor activity

Upper 
Limit

Lower
Limit

95% CI

aOR
Independent 

Variable

2.871.241.89Yes vs. No
Stroke

sig in 4 states0.98-2.38Yes vs. No
Current asthma

1.761.201.45Others
1.590.761.10Black/Non-Hispanic

---White/Non-Hispanic
Race/Ethnicity

sig in all states1.38-2.39Female vs. Male
Gender

6.434.185.18Yes vs. No
Advised by health professional to reduce outdoor activity

Upper
Limit

Lower
Limit

95% CI

aOR
Independent 

Variable

2.441.111.64Yes vs. No
Heart attack or myocardial infarction

sig in all states3.99-10.71Yes vs. No
Current asthma

1.541.041.27Yes vs. No
Arthritis

sig in 5 states1.34-3.21Yes vs. No
Activities limited by health problem

sig in 3 states0.98-2.33Others
sig in 1 state0.71-3.01Black/Non-Hispanic

---White/Non-Hispanic
Race/Ethnicity

Upper 
Limit

Lower 
Limit

95% CI

aOR
Independent 

Variable

Overall:
• Over half of the sample reported ever hearing/reading the AQI.
• A higher percentage of individuals change their behavior based on 

AQI awareness, than those changing behavior based on perception   
alone (Table 1).

• Increase education among high-risk groups regarding the need for    
activity reduction when the AQ is bad among males, those with a 
history of hypertension, and myocardial infarction.

• Increase awareness of the AQI among the less educated, low 
income, individuals 65 and over, females, Whites, individuals with 
hypertension, heart attack, stroke, and arthritis.

• Advisement by a health professional to reduce outdoor activity 
when the AQ is bad had an effect on behavior change, therefore
increased physician education on the effectiveness of their 
recommendations to certain populations is needed. 

• High-risk populations include those with hypertension and a 
history of stroke who are not receiving advice from their health 
professional.

Table 1. Weighted percents of the state-added questions (N = 29,655)

• Females are more likely to change their behavior based on  
perception and based on the AQI, however, they are less likely to     
report hearing/reading the AQI. Exploring the reasons for 
compliancy in this group is needed.

• Explore intervention programs for current asthmatics because this 
group has consistently reported awareness and behavior change 
based on perceptions and awareness. This group is also much more 
likely to receive advice from a health professional. 

• Further explore individual state data, and the effects of the 
predictors on awareness and its impact on behavior change.

• Increase data collection on the level of outdoor physical activity.
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