In 2011 and 2012 the University of Missouri School of Medicine, in partnership with the CampusCommunity Alliance for Smoke-free Environments conducted an indoor air quality monitoring study
in Rolla, Missouri. The purpose of this study was to measure the air quality in public places before
and after Rolla’s smoking ban.
On January 1, 2012 a smoke-free ordinance when into effect in Rolla. In order to document the
changes following the smokefree ordinance, the levels of smoke in businesses that allowed
smoking were measured before and after the ban. Measuring these levels gave a clearer picture of
how secondhand smoke impacted the health of Rolla employees and customers. The study
measured indoor particulate matter, which is a mixture of microscopic particles that can be inhaled
very deeply into the lungs. Breathing particulate matter can worsen asthma, and cause or worsen
heart and lung disease.

Rolla before and after the smoke-free ordinance
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Before the Rolla smokefree ordinance, the level
of particulate matter air pollution was more than
42 times higher in places that allowed smoking
than places that didn’t.

After the smoking ban, there was a 95%
decrease in particulate matter in locations that
previously allowed smoking.

In public places that allowed smoking, the
density of smoke measured would be rated by
the Environmental Protection Agency (EPA) as
“unhealthy” and near the “hazardous” level.

After the smoking ordinance, places that had
previously allowed smoking qualified as “good”
by EPA standards.

Full-time employees in a smoking-allowed Rolla
businesses would have inhaled nearly four
times the EPA’s average yearly limit for
particulate matter, while working. Exposure to
smoke outside of work would further increase
health risks.

After the ban, the study found that workers
would inhale an average of only 50% of the
EPA’s particulate matter limit for the year.

Although there was an average of only 4
cigarettes burning at once, it was still enough to
make the air dangerous to breathe.

After the ban, the researchers saw no one
smoking inside the businesses, indicating that
customers were obeying the law.

During the study, only 6% of customers or
workers were actively smoking, whereas the
smoking rate for Phelps County is 22%. This is
evidence that customers and employees of bars
and restaurants do not have a higher smoking
rate the rest of the community1
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Secondhand smoke is a known cause of cancer. It contains more than 7,000 chemicals, 250 of
which are known to be poisonous.2 There is no safe level of contact. Overwhelming scientific
evidence shows that secondhand smoke causes stroke, emphysema, bronchitis, asthma,
respiratory infections, Sudden Infant Death Syndrome and other illnesses.3,4 Hours and even
minutes of SHS exposure can damage the cardiovascular system.5,6
Smoke-free ordinances are the most effective way to stop exposure to secondhand smoke in
public. The Rolla City Council passed a smokefree ordinance by a vote of 8 to 4 on July 5, 2011
covering all workplaces and public places. Unfortunately, the city council later passed an
amendment to allow smoking in private clubs during public events if they use unpaid volunteers.
Missouri state law permits smoking sections, which cannot be more than 30% of the total space of
the dining area. However, restaurants that seat less than 50 people, bars, billiard parlors, and
bowling alleys are exempt. An increase in state and city smoke-free ordinances means that less of
the overall U.S. population is exposed to secondhand smoke7, but a majority of Missouri cities and
towns are not protected by smokefree laws.
Hospitality workers and customers are at greater risk
Ten to fourteen percent of employees work in the hospitality industry (bars, restaurants, bowling
alleys, casinos, etc.). While many businesses voluntarily go smokefree, the hospitality industry has
been slow to convert. Consequently, workers and customers are exposed to secondhand smoke.
Studies of hospitality workers have found that lung health increases rapidly after smoke-free
bans.8,9,10
Contact with second-hand smoke can quickly damage health. Just two hours of exposure at the
smoke level normally found in casinos can cause irregular heartbeat for those in good health.11 For
those with heart disease short-term exposure can cause a heart attack with no warning symptoms.
This is especially important because casinos are popular with older adults, who are more likely to
have heart and lung disease, or they may be unaware that they have the disease.12 This supports
the Centers for Disease Control & Prevention recommendation that doctors advise patients to
avoid places that allow smoking if they have heart disease, or are at high risk.13
Ventilation systems in casinos can be ineffective. A study of Pennsylvania casinos shows that
even though few people were smoking and the ventilation systems were better than the minimum
standard, the indoor air pollution levels were 4 to 6 times higher than outdoor air.14
Smoking bans reduce heart attacks
There is an average 17% reduction in hospital admissions for heart attacks during the first year
after a community’s smoking ban.15,16,17,18,19,20,21,22,23,24,25 In the first three years after Pueblo
Colorado’s smoking ban there was a 41% decrease in heart attacks, while the smoking rate in
nearby smoking communities changed very little.26,17 For non-smokers, the health benefits are
even greater. Studies have found that non-smokers suffered 30% to 60% fewer heart attacks a
year after a ban.28,29
Details of the Rolla Air Monitoring Study
Researchers sampled indoor air quality for particulate matter in various locations in Rolla on
January 22, 2010 before the ban was enacted, February 17, 2012 after the ban was in effect for
several weeks. The measurements were taken on Friday nights between 6 p.m. and 10:30 p. m.
Researchers spent a minimum of 45 minutes in the location and were discreet so that they did not
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disturb other customers. The number of people in the location and the number of burning
cigarettes were recorded every 10 minutes.
Researchers needed to know the measurements of the room so they could calculate the thickness
of particulate matter. To do this they used an instrument that can discreetly measure the
dimensions of a space using sonic waves. The average amount of smokers in the room was
calculated by comparing the amount of lit cigarettes to the size of the room. The number of
burning cigarettes was divided by the number of people at the location to find the percent of people
smoking.
To measure the particulate matter, researchers used a small devise, called a TSI Sidepak AM510
Personal Aerosol Monitor. This device draws in air every 60 seconds and calculates the amount of
particulate matter based on how much the light is diffused. The monitor was re-calibrated before
each use.
References
1

Missouri Department of Health & Senior Services, 2007 County Level Survey, Tobacco Use for
Phelps County Adults,
http://health.mo.gov/data/mica/County_level_study/header.php?chkBox=A&cnty=161&profile_type
=4&pth=/web/data/County_level_study/ accessed February 22, 2012.
2
How Tobacco Smoke Causes Disease: The Biology and Behavioral Basis for SmokingAttributable Disease: A Report of the Surgeon General, U.S. Dept of Health & Human Services,
Centers for Disease Control & Prevention, 2010
3
The Health Consequences of Involuntary Smoking: A Report of the Surgeon General, U.S.
Department of Health and Human Services. 1986.
4
The Health Consequences of Involuntary Exposure to Tobacco Smoke: A Report of the Surgeon
General, U.S. Dept of Health & Human Services, Centers for Disease Control & Prevention, 2006
5
Burghuber, O.C., et. al., Platelet sensitivity to prostacyclin in smokers and non-smokers. Chest.
1986 Jul;90(1):34-8.
6
Otsuka,R., et.al, “Acute Effects of Passive Smoking on the Coronary Circulation in Healthy Young
Adults” JAMA 286:436-441, 2001
7
Centers for Disease Control and Prevention, “State-Specific Prevalence of Current Cigarette
Smoking Among Adults and Secondhand Smoke Rules and Policies in Homes and Workplaces—
United States, 2005”, MMWR, Oct. 27, 2006. 55(42); 1148-1151.
8
Eisner, M.D., et.al., “Bartenders’ respiratory health after establishment of smoke-free bars and
taverns” JAMA, 1998. 280(22): pp. 1909-14.
9
Allwright, Shane, et.al., “Legislation for smoke-free workplaces and health of bar workers in
Ireland: before and after study”, BMJ, 12 November, 2005;331:1117
10
Ayers, J.G., et.al., “Bar workers’ health and environmental tobacco smoke exposure (BHETSE):
symptomatic improvement in bar staff following smoke-free legislation in Scotland” Occup Environ
Med 2009;0:1-8, doi:10.1136/oem.2008.040211
11
Centers for Disease Control and Prevention, “Indoor Air Quality in Hospitality Venues Before and
After the Implementation of a Clean Indoor Air Law – Western New York 2003”, MMWR, Nov. 12,
2004. 53(44); 1038-1041.
12
Particle Pollution and Your Health, U.S. Environmental Protection Agency, Sept 2003, EPA452/F-03-001 www.epa.gov/particles/pdfs/pm-color.pdf
13
Pechacek, Terry F. and Babb, Stephan, “Commentary: How acute and reversible are the
cardiovascular risks of secondhand smoke?” BMJ 328:980-983, April 24, 2004.

3

14

Repace, James L., MSc, “Secondhand Smoke in Pennsylvania Casinos: A Study of
Nonsmokers’ Exposure, Dose and Risk”, American Journal of Public Health, 1478-1485, August,
2009
15
Sargent, Richard P., M.D., et.al,“Reduced incidence of admissions for myocardial infarction
associated with public smoking ban: before and after study”, British Medical Journal, April 5, 2004.
16
Khuder, S.A., et.al., “The impact of a smoking ban on hospital admissions for coronary heart
disease”, Prev Med (2007), doi:10.1016/j.ypmed.2007.03.011
17
Seo, Dong-Chul, et.al., “Reduced Admissions for Acute Myocardial Infarction Associated with a
Public Smoking Ban: Matched Control Study”, J. Drug Education, 37(3) 217-226, 2007
18
Cronin E, Kearney P, Kearney P, Sullivan P. Impact of a national smoking ban on the rate of
admissions to hospital with acute coronary syndromes. European Society of Cardiology 2007
Congress; September 4, 2007; Vienna, Austria. Poster 3506. [submitted by Dr Edward Cronin of
Cork University for publication in peer-reviewed journal]
19
Pell, Jill P., M.D., et.al. “Smoke-free Legislation and Hospitalization for Acute Coronary
Syndrome” N Engl J Med 2008: 359: 428-91
20
Juster, Harlan R., Ph.D., et.al., “Declines in Hospital Admissions for Acute Myocardial Infarction
in New York State After Implementation of a Comprehensive Smoking Ban”, Am Journal of Public
Health, Vol. 97, No. 11, Nov. 2007.
21
Cesaroni, Giulia, et. al., “Effect of the Italian Smoking Ban on Population Rates of Acute
Coronary Events” Circulation, doi:10.1161/CIRCULATIONAHA.107.729889 February 11, 2008.
22
“Reduced Secondhand Smoke Exposure After Implementation of a Comprehensive Statewide
Smoking Ban – New York, June 26, 2003 – June 30, 2004” Morbidity & Mortality Weekly Report,
Vol. 56/No.28, July 20, 2007.
23
Lightwood, James, PhD, et.al., “Declines in Acute Myocardial Infarction After Smoke-Free Laws
and Individual Risk Attributable to Secondhand Smoke”, Circulation, October 6, 2009; 120:13731379
24
Meyers, David G., MD, “Cardiovascular Effects of Bans on Smoking in Public Places”, Journal of
the American College of Cardiology, 54:14, 2009
25
Secondhand Smoke Exposure and Cardiovascular Effects: Making Sense of the Evidence,
Report Brief, Institute of Medicine, October 2009,
http://www.iom.edu/en/Reports/2009/Secondhand-Smoke-Exposure-and-Cardiovascular-EffectsMaking-Sense-of-the-Evidence/Report-Brief-Secondhand-Smoke.aspx
26
Bartecchi, Carl, M.D., et.al., “Reduction in the Incidence of Acute Myocardial Infarction
Associated with a Citywide Smoking Ordinance” Circulation, Oct 3, 2006
27
Reduced Hospitalizations for Acute Myocardial Infarction After Implementation of a Smoke-Free
Ordinance – City of Pueblo, Colorado, 2002-2006” Morbidity & Mortality Weekly Report, Vol.
57/No.51&52, January 2, 2009.
28
Anderson, Kristin E., et.al., “Metabolites of a Tobacco-Specific Lung Carcinogen in Nonsmoking
Casino Patrons”,
29
Trachsel, Lukas D., et.al., “Reduced incidence of acute myocardial infarction in the first year of
implementation of a public smoking ban in Graubuenden, Switzerland”, Swiss Medical News,
January 7, 2010 http://www.smw.ch/dfe/set_current.html

4

