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Presenter
Presentation Notes
Good morning, It is a pleasure to be here today to speak about coffee and flavoring related health hazard evaluations.
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Presenter
Presentation Notes
Here is outline of my presentation today. I will give a brief background of NIOSH’s work with flavorings before talking about our more recent health hazard evaluations at coffee roasting and packaging facilities. Flavoring compounds, diacetyl and 2-3-pentanedione, are also found in coffee roasting and packaging facilities. These compounds are produced naturally and added to coffee but more on that later.



Kreiss et al. [2002]. N Engl J Med 347(5):330-338.

Presenter
Presentation Notes
In 2000, eight former employees at a microwave popcorn manufacturing plant were diagnosed with bronchiolitis obliterans also know as obliterative bronchiolitis.


EXTRA INFORMATION
Of the 8 workers, 4 were mixers, and 4 were from the packaging line. 






Obliterative Bronchiolitis

 Cough, shortness of breath on exertion, and sometimes wheezing

 Scarring of smallest airways (bronchioles)

 Fixed airways obstruction on spirometry common but a mixed or 
restrictive pattern also found, compatible with air trapping

 Normal diffusing capacity (DLCO)

NIOSH [2012]. DHHS (NIOSH) Publication No. 2015-148.

Bronchiole of affected workerHealthy bronchiole

Presenter
Presentation Notes
Obliterative bronchiolitis is a rare lung disease. Usual symptoms included cough, shortness of breath on exertion, and sometimes wheezing. This disease involves scarring of the smallest airways (bronchioles) in a patchy distribution throughout the lung. Spirometry often shows fixed airways obstruction not reversible with bronchodilators. Sometimes a mixed or restrictive pattern on spirometry is found, compatible with air trapping. Diffusive capacity of the lungs for carbon monoxide (DLCO) is usually normal. The disease is generally not responsive to medical treatment and often misdiagnosed initially as asthma, bronchitis, or emphysema.
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This slide is a micrograph of lung tissue. The one on the left is normal, and the one on the right is abnormal. It is from a lung biopsy of a patient with obliterative bronchiolitis and shows a bronchiole with a thickened wall due to scar tissue; this scar tissue results in a small airway lumen and also prevents the bronchiole from opening up when a bronchodilator, such as albuterol, is given.  
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The diagnostic clue to obliterative bronchiolitis on high resolution computed tomography (HRCT) of the chest is in comparing inspiratory and expiratory views. Air trapping can be seen during the expiratory view. In these pictures, we can see uneven air trapping on expiration, in a mosaic (or heterogenous) pattern. Bronchiolar dilatation can also be seen on HRCT.






http://elib2.cdc.gov:2204/content/vol24/issue2/images/large/erj240298-2.jpeg


Butter Flavoring Vapors at Microwave Popcorn Plant

Presenter
Presentation Notes
At the microwave popcorn plant with cases of obliterative bronchiolitis, NIOSH air sampling showed a complex mixtures of organic vapors. Diacetyl, an ingredient in the butter flavoring, was found to be prominent. In animal tests, inhaling butter flavoring vapors or diacetyl vapors caused severe injury to the airways. 




Diacetyl

 Alpha-diketone

 Imparts buttery taste

 Found naturally in foods

 Also can be added to foods

H3C

O

O

CH3
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Presentation Notes
Diacetyl is an alpha-diketone. This flavoring chemical imparts a buttery taste to foods and beverages. It is found naturally in many foods and can be added to foods. 

Note:
C=O carbonyl group 


. 






Microwave Popcorn Industry

Kanwal et al. [2006]. JOEM 48(2):149-157.

Presenter
Presentation Notes
NIOSH evaluated 6 microwave popcorn plants through our health hazard evaluation program and found that obliterative bronchiolitis was an industry-wide hazard, with cases of obliterative bronchiolitis in 5 of 6 plants.

EXTRA INFO
• When the workers of all six plants were aggregated, we found that 19% of workers who had worked at mixing jobs for more than 12 months had airways obstruction, compared to 4.4% in mixers who had worked 12 months or less.
• When we compared workers in plants where packaging lines were contiguous with mixing tanks, 14% of packaging workers had obstruction, compared to 5.5% of packagers in plants with isolated mixing tanks.
• In the index plant, 85% of quality control workers who popped the microwavable bags had obstruction.
Maintenance workers also had excess chest symptoms compared to workers who had not worked in maintenance, mixing, or quality control.




CDC [2007]. Morb Mortal Wkly Rep 56(16):389-393.
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Presentation Notes
Soon after the identification of obliterative bronchiolitis in microwave popcorn workers, reports of disease in other flavoring-exposed workers came to light, including in the flavoring manufacturing industry. 

EXTRA INFORMATION
In 2004 and 2006, two cases of obliterative bronchiolitis among employees that made food flavorings were reported to the California Department of Public Health. NIOSH found five other employees with severe, fixed obstructive lung disease [CDC 2007].




Flavoring Manufacturing
 Development and production of flavoring chemicals for food and 

beverages

 Hundreds of chemical exposures

 Recognized risk of obliterative bronchiolitis from diacetyl

 Respiratory toxicity of most other flavoring chemicals is unknown

Presenter
Presentation Notes
Flavoring manufacture encompasses a broad set of commercial activities related to the development and production of flavoring chemicals for food and beverages. Workers in this industry have hundreds, if not thousands, of chemical exposures. While the hazards of diacetyl are recognized; it is important to note that the respiratory toxicity of most other flavoring chemicals is unknown.  




Flavored Food Products
 Snack foods 

– Microwave popcorn, cookies, soft spreads, chips, crackers
 Bakery products – cake mixes
 Flour 
 Margarines
 Dairy products

– Cheese and yogurt
 Soft drinks
 Coffee

Presenter
Presentation Notes
A wide variety of food products potentially contain flavorings including snack foods, bakery products, flour, margarines, dairy products, soft drinks, and coffee. 

EXTRA INFORMATION
Flavorings to foods are a cost effective way for food manufacturers to impart the desired properties in their products. 






Diacetyl Subtitute

Diacetyl (2,3-butanedione) 2,3-Pentanedione (acetyl propionyl)

Hubbs et al. [2012]. Am J Pathol 181(3):229-844.

Presenter
Presentation Notes
Given concerns about diacetyl’s respiratory toxicity, manufacturers sought out diacetyl substitutes, often similar alpha-diketones, such as 2,3-pentanedione. The difference between diacetyl and 2,3-pentanedione is another methyl group. Animal studies indicate that 2,3-pentanedione is as toxic to the respiratory system as diacetyl.

EXTRA INFORMATION
2,3-pentanedione is less water-soluble, and hence probably better able to penetrate to the deepest parts of the lung. 







Food Manufacturing in United States
Industry NAICS Code May 2018

Food manufacturing 311 1.6 million
Bakeries and tortilla manufacturing 3118 312,350

Other food manufacturing 3119 224,020
Dairy product manufacturing 3115 145,530
Sugar and confectionery product 
manufacturing

3113 76,570

Coffee and teamanufacturing 311920 22,309 (2017)*†
Beverage industry 3121 250,863 (2017) *†

Source: May 2018 National Industry-Specific Occupational Employment and Wage Estimates (https://www.bls.gov/oes/current/oessrci.htm#31-33)
*Quarterly Census of Employment and Wages 2017 (https://www.bls.gov/cew/datatoc.htm)
†Annual average of monthly employment levels for 2017

Presenter
Presentation Notes
It is difficult to quantify the exact number of workers directly involved with flavoring and food manufacturing and more specifically having exposure to diacetyl or diacetyl substitutes in the United States. In May 2018, approximately 1.6 million workers were employed in food manufacturing. This tables shows employment numbers for the different type of food manufacturing.



https://www.bls.gov/oes/current/oessrci.htm#31-33
https://www.bls.gov/cew/datatoc.htm


Flavoring-Related Health Hazard Evaluations
 Microwave popcorn
 Flavoring manufacture
 Snack food production (potato chips, corn chips)
 Cream cheese manufacture
 Bakery mix production
 Pet food manufacture
 Commercial kitchens
 Coffee roasting and packaging facilities

Presenter
Presentation Notes
In addition to microwave popcorn and flavoring manufacturing, NISOH has measured diacetyl and 2,3-pentanedione in snack food production facilities such as where potato chips and corn chips were made. The flavors tend to be found in seasonings such as nacho cheese, sour cream, and onion. We also measured diacetyl in the air at a cream cheese manufacturing facility, and at a bakery mix production facility, which made products like buttermilk pancake mix for commercial users. A hickory flavor used in pet food manufacture contained diacetyl, as did cooking oils used in commercial kitchens. We have also found these flavoring compounds in coffee roasting and packaging facilities.







https://www.cdc.gov/niosh/topics/hierarchyNIOSH [2003]. DHHS (NIOSH) Publication No. 2004-110.
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NIOSH wanted to get the word out about preventing lung disease in workers who use or make flavorings and published an Alert that describes case cluster reports and provides recommendations based on the hierarchy of controls to reduce hazardous exposures associated with the use or manufacture of flavorings. 





NIOSH [2015]. DHHS (NIOSH) Publication No. 2015-197.
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Presentation Notes
NIOSH also published a best practices document to control occupational exposures to diacetyl and 2,3-pentanedione.




NIOSH Recommended Exposure Limits
 DHHS (NIOSH) Publication Number 2016-111

 8-hour time-weighted average recommended exposure limit (REL) 
– 5 parts per billion (ppb) for diacetyl
– 9.3 ppb for 2,3-pentanedione

 15-minute short-term exposure limit (STEL)
– 25 ppb for diacetyl
– 31 ppb for 2,3-pentanedione

NIOSH [2016]. DHHS (NIOSH) Publication No. 2016-111.

Presenter
Presentation Notes
In 2011, NIOSH published draft recommended exposure limits (RELs) for diacetyl and 2,3-pentanedione. These were finalized in 2016. NIOSH RELs are intended to be protective over a 45-year working lifetime. NIOSH also provides short term exposure limits (STELs) which are 15-minute time-weighted average (TWA) exposures that should not be exceeded at any time during a workday. 

EXTRA INFORMATION
For diacetyl and 2,3-pentanedione, the NIOSH RELs are 5.0 ppb and 9.3 ppb, respectively, as a TWA for up to an 8-hour workday during a 40-hour workweek. The NIOSH STELs are 25 ppb for diacetyl and 31 ppb for 2,3-pentanedione. The NIOSH exposure standards do not differentiate between natural and synthetic chemical origin of diacetyl or 2,3-pentanedione. Although the NIOSH exposure limit for 2,3-pentanedione is above that of diacetyl, 2,3-pentanedione has been shown to be as hazardous as diacetyl. The NIOSH REL is higher for 2,3-pentanedione than for diacetyl largely because analytic measures were not available in a validated OSHA method to detect 2,3-pentanedione at lower levels. The hazard potential probably increases when these chemicals occur in combination with each other; having exposure to chemicals with the same functional alpha-diketone group and effect on the same system or organ (e.g., lungs) can result in additive effects. 




American Conference of Governmental Industrial Hygienists (ACGIH®) 
Threshold Limit Values (TLVs®)

 8-hour time-weighted average threshold limit (TLV-TWA)
– 10 parts per billion (ppb) for diacetyl
– 9.3 ppb for 2,3-pentanedione

 15-minute short-term threshold limit (TLV-STEL)
– 25 ppb for diacetyl
– 31 ppb for 2,3-pentanedione

 No recommended exposure limits for 2,3-pentanedione

Presenter
Presentation Notes
The American Conference of Governmental Industrial Hygienists®(ACGIH®) has a recommended 8-hour time-weighted average threshold limit for diacetyl and a 15-minute short-term threshold limit for diacetyl. ACGIH has no recommended occupational exposure limits for 2,3-pentanedione.

EXTRA INFORMATION
The ACGIH TLV-TWA for diacetyl is 10 ppb. The TLV-STEL for diacetyl is 20 ppb. ACGIH placed diacetyl on the 2019 list of Chemical Substances and Other Issues Under Study.   

ACGIH is a professional, not-for-profit scientific association that reviews existing published, peer-reviewed scientific literature and publishes recommendations for levels of substances in air based on an 8-hour workday and 40-hour workweek. These recommendations are called TLVs. ACGIH TLVs are not standards; they are health-based guidelines derived from scientific and toxicological information. ACGIH provides TLV-TWA guidelines that are levels that should not be exceeded during any 8-hour workday of a 40-hour workweek. ACGIH also provides TLV-STEL guidelines which are 15-minute exposure levels that should not be exceeded during a workday. Exposures above the TLV-TWA but less than the TLV-STEL should be (1) less than 15 minutes, (2) occur no more than four times a day, and (3) be at least 60 minutes between exposures. Additionally, ACGIH provides TLV-Ceiling values which are levels that should not be exceeded at any time during a work shift. 



CDC [2013]. Morb Mortal Wkly Rep 62(16):305-307.
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Presentation Notes
Now I am going to shift gears and talk about our health hazard evaluations in coffee roasting and packaging facilities. Physicians at a university medical center diagnosed obliterative bronchiolitis in 5 former workers of a coffee processing facility that roasted, ground, flavored, and packaged coffee. These workers described onset of severe shortness of breath during their employment at the coffee facility and had worked in the flavoring and non-flavoring areas. Initial diagnoses of some of these workers included asthma and bronchitis. 





Coffee Processing Facility

 Diacetyl and 2,3-pentanedione detected throughout facility
– Highest concentrations in flavoring room and area where unflavored 

coffee ground and packaged

 Associations between flavoring chemical exposures and shortness of 
breath on exertion and obstruction

 Investigations in 24 coffee roasting and packaging facilities (18 closed; 6 
open)

Bailey et al. [2015]. Am J Ind Med 58(12):1235-1245.
Duling et al. [2016]. J Occup Environ Hyg 13(10):770-781.
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Presentation Notes
In 2012, NIOSH conducted an investigation at this workplace. Diacetyl and 2,3-pentanedione were detected in the air throughout the facility, with the highest concentrations in the flavoring room and where unflavored coffee was ground and packaged. In the current workforce, associations were found between flavoring chemical exposures and shortness of breath on exertion and obstruction. This investigation prompted requests for assistance at other companies; we have been investigating exposures and health in 24 coffee roasting and packaging facilities, most of which do not add flavorings to their coffee.

NOTE:
23 HHEs but one HHE with 2 coffee roasting and packaging facilities.



Sources of Diacetyl and 2,3-Pentandione
 Naturally produced and released during the coffee roasting process  

(Maillard reaction)

 Grinding roasted coffee produces greater surface area for off-gassing

 Storing roasted coffee in hoppers to off-gas before packaging

 Flavoring chemicals added to roasted coffee beans
– A case of obliterative bronchiolitis identified in a current worker at facility that 

flavored coffee NIOSH [2019]. DHHS (NIOSH) Publication No. 2016-0164.
.

Presenter
Presentation Notes
There are different sources of diacetyl and 2,3-pentanedione in these facilities.
Diacetyl and 2,3-pentandione are naturally produced during the coffee roasting process.
Grinding roasted coffee produces a greater surface area for off-gassing of these compounds.
Roasted coffee is often stored in hoppers to off-gas before packaging.
Flavoring chemicals added to roasted coffee can also be a source of diacetyl or 2,3-pentandione.   

In one facility that flavored coffee, a case of obliterative bronchiolitis was identified in a worker. This worker had abnormal spirometry and lower respiratory symptoms and was removed from the flavoring area to limit exposure to diacetyl and 2,3-pentanedione. As of September 2019, no cases of obliterative bronchiolitis have been reported in employees at coffee facilities that do not flavor coffee.



Carbon Monoxide and Carbon Dioxide
 During roasting, coffee beans also generate carbon dioxide (CO2) carbon 

monoxide (CO)

 Grinding increases the release of these gases.

 High exposures to CO or CO2 can cause headache, dizziness, fatigue, 
nausea, confusion, rapid breathing, impaired consciousness, coma, or 
death

Presenter
Presentation Notes
During roasting, coffee beans also generate carbon dioxide and carbon monoxide; grinding coffee increases the release of these gases. High exposures to CO or CO2 can cause a number of symptoms including death. 




Reported Symptoms
 Upper respiratory and eye symptoms commonly reported with work-

related pattern

 Asthma-like symptoms also frequently reported with work-related pattern

 Coffee industry known for risk of occupational asthma in relation to green 
and roasted coffee allergens and castor bean allergens 

Presenter
Presentation Notes
In many of the coffee roasting and packaging facilities NIOSH evaluated, upper respiratory symptoms and eye symptoms were commonly reported often with a work-related pattern. Asthma-like symptoms (wheeze, cough, chest tightness, asthma attack, or being awoken by shortness of breath) also were reported frequently with a work-related pattern. Green coffee dust was often reported to cause or aggravate these symptoms. The coffee industry is known for risk of occupational asthma in relation to green and roasted coffee allergens and castor bean allergens (from cross-contamination of bags used to transport coffee).   





Caused or Aggravated Upper Respiratory Symptoms

Presenter
Presentation Notes
This is a word cloud. The size of the words indicates its frequency or importance. Participants who reported their upper respiratory symptoms were caused or aggravated by work most commonly implicated dust.




Caused or Aggravated Lower Respiratory Symptoms

Presenter
Presentation Notes
Participants who reported their lower respiratory symptoms were caused or aggravated by work most commonly implicated green coffee dust.



Reducing Employee Exposures

 Control emissions at the source (grinding 
machines and flavoring stations)

 Local exhaust ventilation and enclosures             
in grinding and flavoring areas to separate 
employees from roasted coffee or flavoring 
sources

 Cover containers of roasted coffee to reduce 
the overall emission of alpha-diketones and 
other chemicals (e.g., CO, CO2)

Presenter
Presentation Notes
Controlling emissions at the source, such as grinding machines and flavoring stations, may be the most effective way of reducing employee exposures. Local exhaust ventilation and enclosures in grinding and flavoring areas can separate employees from roasted coffee or flavoring sources. Containers of roasted coffee should be covered to reduce the overall emission of alpha-diketones and other chemicals such as carbon monoxide or carbon dioxide into the workplace and lower worker exposure. 





Reducing Employee Exposures

 Roasted coffee beans should not be 
blended by hand; use automatic 
mechanism 

 Employee education on potential 
hazards (diacetyl, 2,3-pentanedione, 
CO, CO2, green bean and roasted 
coffee dust ) in the workplace and 
how to protect themselves

 Respiratory protection 

Presenter
Presentation Notes
Roasted coffee beans should not be blended by hand. Instead use the agitator of the cooling drum or some other automatic mechanism that minimizes employee contact with roasted beans during blending. Employee education on potential hazards in the workplace and how to protect themselves is also important. Respiratory protection should be the last line of defense; respirators may be needed as an interim control while permanent engineering and administrative controls can be implemented and assessed. 

EXTRA INFORMATION
One way to prevent symptoms related to green coffee dust, might be to make N95 disposable filtering facepiece respirators available for voluntary use when emptying burlap bags of green coffee beans into storage containers or cleaning the green bean storage area. 

N95s are not protective against alpha-diketones (diacetyl, 2,3-pentanedione). In cases of dual exposure to dust and alpha-diketones, NIOSH-certified organic vapor cartridges (for the alpha-diketones) and particulate cartridges/filters (for the dust) would be warranted. 



NIOSH [2016]. DHHS (NIOSH) Publication No. 2016-111.

Presenter
Presentation Notes
As described in the quantitative risk assessment from the NIOSH Criteria Document (Tables 5-27 and 5-29), after a 45-year working lifetime exposure to 5 parts per billion (ppb), NIOSH estimated about 1 in 1,000 workers would develop reduced lung function (forced expiratory volume in one second [FEV1] below the lower limit of normal). NIOSH predicted that around 1 in 10,000 (or 0.1 in 1,000) workers exposed to diacetyl at 5 ppb would develop more severe lung function reduction (FEV1 below 60% predicted, defined as at least moderately severe by the American Thoracic Society).




https://www.cdc.gov/niosh/docs/2016-111/default.html.
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Presentation Notes
The NIOSH criteria document has recommendations for medical monitoring and surveillance of exposed employees.



The Challenge of the Small Airways
 Symptomatic disease without objective abnormalities on non-invasive 

testing
– Standard tests are insensitive
– More sensitive non-invasive tests needed

 Asymptomatic disease with physiologic or radiographic abnormalities
– Detected through workplace surveillance
– Opportunity for secondary prevention

Cummings & Kreiss [2015]. Semin Respir Crit Care Med 36(3):366-378.
.

Presenter
Presentation Notes
The classic findings of obliterative bronchiolitis: cough, shortness of breath on exertions, obstruction, and a mosaic pattern on expiratory CT does not represent all cases. There may be symptomatic disease without objective abnormalities on non-invasive testing. This has been shown in survivors of mustard gas poisoning from the Iran-Iraq war, and in returning US soldiers exposed to sulfur mine fires in Iraq and Afghanistan. Our standard non-invasive tests (e.g., spirometry) are insensitive for small airways disease. More sensitive non-invasive tests are needed. Conversely, asymptomatic disease has been detected through workplace surveillance programs identifying physiologic (spirometric abnormality) or radiographic abnormalities and represents an opportunity for secondary disease prevention.




Next Steps
 Aggregating health and air sampling data collected in NIOSH health hazard 

evaluations to improve understanding of respiratory health risks in the 
coffee roasting and packaging industry

 Evaluating efficacy of engineering controls in reducing exposures to 
diacetyl and 2,3-pentanedione during coffee processing activities

Presenter
Presentation Notes
NIOSH is aggregating health and air sampling data collected in NIOSH health hazard evaluations to improve our understanding of respiratory health risks in the coffee roasting and packaging industry. NIOSH is also evaluating the efficacy of engineering controls in reducing exposures to diacetyl and 2,3-pentandione during coffee processing activities. Lessons learned during these evaluations will be used to develop effective engineering control strategies that can be utilized in other coffee facilities to reduce diacetyl and 2,3-pentanedione exposures.





https://www.cdc.gov/niosh/hhe/default.html

Presenter
Presentation Notes
Our health hazard evaluation final reports can be found on the NIOSH website.



https://www.cdc.gov/niosh/topics/flavorings/processing.html

Presenter
Presentation Notes
NIOSH has a webpage on coffee roasting and packaging facilities.
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I would like to acknowledge the many people involved in our coffee and flavoring-related health hazard evaluations.



For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.

NIOSH Webpage Links
• Health Hazard Evaluation Program:  https://www.cdc.gov/niosh/hhe/default.html
• Flavoring-Related Lung Disease:  https://www.cdc.gov/niosh/topics/flavorings/default.html
• Flavoring-Related Lung Disease: Information for Healthcare Providers: https://www.cdc.gov/niosh/docs/2012-148/
• NIOSH Alert: Preventing Lung Disease in Workers or Use or Make Flavorings: https://www.cdc.gov/niosh/docs/2004-110/
• Best Practices: Engineering Controls, Work Practices and Exposure Monitoring for Occupational Exposures to Diacetyl and      

2,3-Pentanedione:  https://www.cdc.gov/niosh/topics/flavorings/additional.html
• Coffee Roasting and Packaging Facilities: https://www.cdc.gov/niosh/topics/flavorings/processing.html
• Criteria for Recommended Standard: Occupational Exposure to Diacetyl and 2,3-Pentanedione:

https://www.cdc.gov/niosh/docket/archive/docket245.html
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On this last slide, I provided some NIOSH webpage links that may be helpful. Thank you. 

https://www.cdc.gov/niosh/hhe/default.html
https://www.cdc.gov/niosh/topics/flavorings/default.html
https://www.cdc.gov/niosh/docs/2012-148/
https://www.cdc.gov/niosh/docs/2004-110/
https://www.cdc.gov/niosh/topics/flavorings/additional.html
https://www.cdc.gov/niosh/topics/flavorings/processing.html
https://www.cdc.gov/niosh/docket/archive/docket245.html


NIOSH Health Hazard Evaluation Program
 Worksite investigation in response to a request from employees, 

employers, unions, or government agencies 

 Determine whether harmful exposures, processes, or conditions exist or 
cause injuries or illnesses

 Provide recommendations

https://www.cdc.gov/niosh/hhe/default.html



Health Hazard Evaluation Requests
 Who can request a Health Hazard Evaluation?

– Three current employees when more than three employees at place of 
employment

– One current employee if three or fewer employee as place of employment
– Union
– Management

 Technical assistance requests
– Other government agencies
– Local, state health departments

Presenter
Presentation Notes
Note: Employee requestors may be confidential; NIOSH will not reveal their names to their employer.



Obliterative Bronchiolitis 
Other Occupational Exposures

 Sulfur mustard gas (chemical weapon)

 World Trade Center disaster

 Fiberglass-reinforced plastics (resin, styrene, others)

Weinberger et al. [2011]. Pulm Pharmacol Ther 24(1)92-99.
Tang & Loke [2012]. Crit Rev Toxicol 42(8):688-702.
Mann et al. [2005]. Am J Ind Med 48(3)225-229.
Cullinan et al. [2013]. Occup Environ Med 70(5):357-359.
Chen et al. [2013]. Occup Environ Med 70(9):675-676.
Cummings & Kreiss [2015]. Semin Respir Crit Care Med 36(3):366-378.

Presenter
Presentation Notes
Other occupational exposures have been implicated in obliterative bronchiolitis. For example, it has been described after sulfur mustard gas exposure, which was used as a chemical weapon during the Iran-Iraq war in the 1980s. Obliterative bronchiolitis has been reported after the World Trade Center disaster and in workers manufacturing fiberglass-reinforced plastics, which involves exposures to resin, styrene, and other chemicals.  






Coffee Cafés
 No cases of obliterative bronchiolitis have been reported in coffee café 

workers as of September 2019.

 Exposures of café workers to diacetyl and 2,3-pentanedione are likely very 
different from production workers in coffee roasting and packaging 
facilities.

 The amount of coffee ground in cafés is typically smaller than in industrial 
size coffee roasting and packaging facilities.

Presenter
Presentation Notes
No cases of obliterative bronchiolitis have been reported in coffee café workers as of September 2019. Exposures to diacetyl and 2,3-pentanedione that coffee café workers may face on the job are likely very different from production workers in coffee roasting and packaging facilities. 
Café employees frequently grind roasted coffee beans. Grinding increases the surface area of coffee allowing for increased off-gassing of compounds including diacetyl, 2,3-pentanedione, carbon monoxide, and carbon dioxide. However, the amount of coffee ground in cafés is typically smaller than in industrial size coffee roasting and packaging facilities. 




Coffee Cafés
 Café employees should not place their faces right in front of or right above 

freshly ground coffee.

 To prevent buildup of contaminants in the air, we recommend that coffee 
cafés do not recirculate 100 percent of air from café spaces without 
bringing in any outdoor air.

 If cafés are co-located with a roasting and packaging facility, the café’s 
ventilation system should not recirculate air from the production spaces.

https://www.cdc.gov/niosh/topics/flavorings/qa.html

Presenter
Presentation Notes
We recommend that café employees do not place their faces right in front of or right above freshly ground coffee. To prevent buildup of contaminants in the air, we recommend that coffee cafés do not recirculate 100 percent of air from café spaces without bringing in any outdoor air. An adequate supply of outdoor air, typically delivered through the heating, ventilation, and air-conditioning (HVAC) system, is necessary in any indoor environment to dilute pollutants that are released by equipment, building materials, furnishings, products (e.g., coffee), and people. If cafés are co-located with a roasting and packaging facility, the café’s ventilation system should not recirculate air from the production spaces.

EXTRA INFORMATION
The American National Standards Institute (ANSI) and ASHRAE have developed consensus standards and guidelines for HVAC systems. ANSI/ASHRAE 62.1-2016 recommends outdoor air supply rates that take into account people-related sources as well as building-related sources. While there are no specific recommendations in the standard for coffee cafés, there are several similar spaces that can be used as effective guidance. For restaurant dining rooms, café/fast-food dining, and bars and cocktail lounges, 7.5 cubic feet per minute (cfm)/person is recommended for people-related sources, and an additional 0.18 cfm for every square foot (cfm/ft2) of occupied space is recommended to account for building-related sources. To find rates for other indoor spaces, refer to Table 6.2.2.1, which is found in ANSI/ASHRAE 62.1-2016.



https://www.cdc.gov/niosh/topics/flavorings/limits.html
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