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Abstract

Exposures to dust, vapors, or fumes (DVF) are associated with chronic bronchitis (CB) and 

emphysema. The 2007–2012 National Health and Nutrition Examination Survey data were used 

to estimate age-standardized prevalence of CB and emphysema among ever-employed adults 

by exposure status and industry and occupation groups. Age-standardized CB and emphysema 

prevalence were 2.3% and 1.9%, respectively. Of the estimated 111 million U.S. workers exposed 

to DVF, 2.7% reported CB and 2.8% reported emphysema. Workers in the “accommodation, 

food services” industry and “food preparation, serving related” occupations were more likely 

to report CB and emphysema. Current findings indicate that workplace exposures may be 

associated with high prevalence of CB and emphysema in certain industry and occupational 

groups. Early diagnosis and identifying associated workplace exposures are important steps in CB 

and emphysema prevention efforts.
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Introduction

Workplace exposures to mineral dust, organic dust, exhaust fumes, and other gases, vapors, 

and fumes are associated with chronic obstructive pulmonary disease (COPD).1 Smoking 

is the leading cause of COPD, however previous findings indicate high COPD prevalence 

among never-smokers in certain industries and occupations, indicating other risk factors 

(eg workplace exposures) may be associated with COPD.2 While characterizing workplace 

exposure among workers is difficult in the absence of air sampling, we used self-reported 

workplace information collected in the National Health and Nutrition Examination Survey 

(NHANES) to estimate chronic bronchitis (CB) and emphysema prevalence among ever-

employed adults by workplace exposure (dust, vapors, or fumes, DVF) status and by 

industry and occupation.
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Materials and methods

The NHANES data for 2007–2008, 2009–2010, and 2011–2012 were combined (sample 

n=17,713 persons aged 20–79 years) to improve precision and reliability of the estimates.3,4 

Excluded from the study sample were 785 persons who were never-employed or did 

not report a longest held job, resulting in a sample size of 16,928. Data were weighted 

to produce nationally representative estimates.4,5 Study protocols were approved by the 

National Center for Health Statistics’ (NCHS) Research Ethics Review Board and informed 

consent was obtained from all participants.

Longest held industry and occupation for ever-employed participants were determined from 

the question, “Thinking of all the paid jobs or businesses you ever had, what kind of work 

were you doing the longest?” NIOSH’s Division of Surveillance, Hazard Evaluations, and 

Field Studies generated four-digit industry and occupation codes for longest held job based 

on 2002 Census Bureau Occupation Codes (https://wwwn.cdc.gov/Nchs/Nhanes/2011-2012/

OCQ_G.htm). Industry was coded based on the type of business or establishment where the 

participant worked and occupation based on the type of work performed. NCHS collapsed 

the four-digit codes into the 22 industry groups and 23 occupation groups.

Participants reporting “yes” to any of the work questions: exposure to mineral dust (eg “dust 

from rock, sand, concrete, coal, asbestos, silica or soil”), organic dust (eg “dust from flours, 

grains, wood, cotton, plants or animals”), exposure to exhaust fumes (eg “exhaust fumes 

from trucks, buses, heavy machinery or diesel engines”), and/or other fumes (eg “vapors 

from paints, cleaning products, glues, solvents, and acids; or welding/soldering fumes”) 

were considered to have DVF exposure (https://wwwn.cdc.gov/Nchs/Nhanes/2007-2008/

OCQ_E.htm).

Participants were determined to have CB if they reported a doctor or other health 

professional ever told them they had chronic bronchitis and they still have chronic 

bronchitis. Participants were determined to have emphysema if they reported a doctor or 

other health professional ever told them they had emphysema. Participants were classified 

as never-smokers if they reported smoking less than 100 cigarettes during their lifetime and 

ever-smokers if they smoked at least 100 cigarettes during their lifetime.

Statistical analyses were performed using SAS® 9.4 (SAS Institute Inc., Cary, North 

Carolina, USA) complex survey procedures to adjust for differential probabilities 

of selection and the complex sampling design.5 Age-standardized prevalence with 

corresponding 95% confidence intervals (CIs) were calculated using the standard age 

distribution of the 2000 U.S. Census Population.5 Two-sided t-tests determined statistically 

significant (p < .05) differences between point estimates. NHANES sampling weights 

were used to calculate CB and emphysema estimates, representative of the civilian, non-

institutionalized U.S. population. Reliability of prevalence estimates was determined by 

calculating relative standard errors.5

MultiLog procedure in SAS callable SUDAAN was used to calculate adjusted CB and 

emphysema prevalence ratios (PRs) for each industry and occupation group. PRs were 

adjusted for age, gender, race/Hispanic origin, and smoking status as previous publications 
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have shown COPD prevalence varies based on these factors.1,2,6 The reference groups 

included those with no CB or emphysema. Additional analyses stratified by smoking status 

were not possible due to small sample sizes.

Results

Of the estimated 213 million ever-employed adults, the CB prevalence was 4.6% (crude 

prevalence) and 2.3% (age-standardized prevalence), and the emphysema prevalence was 

2.7% (crude prevalence) and 1.9% (age-standardized prevalence). Age-standardized CB 

and emphysema prevalence were high among ever-employed U.S. adults 60–79 years of 

age, those with less than high school education, and ever-smokers, and the prevalence 

generally increased with increasing cigarette-pack-years. CB prevalence was highest among 

females and non-Hispanic blacks and emphysema prevalence was highest among males and 

non-Hispanic whites (Table 1).

Age-standardized CB prevalence among ever-employed adults in “food preparation, serving” 

occupations was significantly higher than the total 2.3%. By industry group, the highest CB 

prevalence was among workers in “armed forces” (P=4.2%, 95% CI: 1.5–7.0%) followed by 

the “accommodation, food services” industry (P=3.4%, 95% CI: 2.2–4.6%) (Table 2).

An estimated 52% (111 million) of ever-employed adults reported DVF exposures. 

Among workers reporting any DVF exposures, workers in “food preparation, serving 

related occupations” had the highest CB prevalence (P=4.6%, 95% CI: 2.7–6.4%). 

“Accommodation, food services” industry workers (PR = 1.8, 95% CI: 1.2–2.6) and workers 

in “production” occupations (PR = 1.5, 95% CI: 1.1–2.2) were more likely to have CB. 

Workers in the “accommodation, food services” industry and “food preparation, serving 

related” occupations had significantly higher CB prevalence compared to the total 2.7%.

Age-standardized emphysema prevalence among ever-employed adults in “mining” and 

“accommodation, food services” industries and “food preparation, serving related”, 

“construction, extraction”, and “transportation, material moving” occupations were 

significantly higher than the total 1.9%. The highest emphysema prevalence was 

among workers in the “mining” industry (P=5.1%, 95% CI: 1.4–8.8%) followed by 

“accommodation, food services” industry (P=3.8%, 95% CI: 2.3–5.3%) (Table 2). 

“Accommodation, food services” industry workers reporting any DVF exposure had 

a higher likelihood of reporting emphysema (PR = 1.9, 95% CI: 1.1 −3.0). Among 

workers reporting any DVF exposures, workers in the “management, administrative, 

waste services”, “accommodation, food services” industries and “food preparation, serving 

related” occupations had significantly higher emphysema prevalence compared to the total 

2.8%.

Discussion

During 2007–2012, an estimated 111 million ever-employed adults reported workplace 

exposures and of those, 5.1 million had CB and 2.9 million had emphysema. Prevalence 

of CB and emphysema varied by selected sociodemographic characteristics, industry, and 

occupation. Reported DVF exposure varied by industry and occupation group with workers 
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in the “construction” industry and “construction, extraction” occupations reporting the 

highest percent of DVF exposure.

Workers in the “accommodation, food services” industry and “food preparation, serving 

related” occupations reporting DVF exposures were more likely to report CB or emphysema. 

Previous findings indicate cooking processes to heat food produce vapors and particulates 

associated with higher COPD prevalence.7 In addition, workers in the “accommodation, 

food services” industry are exposed to cleaning chemicals, which can impair respiratory 

function.6 Workers in “production” occupations reporting DVF exposures were more likely 

to report CB. DVF exposures among these workers are associated with a variety of materials 

including metals, plastics, food, textiles, and wood. During the production of automobiles, 

DVF exposure can occur from processes such as heating ferrous and non-ferrous metals in 

furnaces, injection molding of plastic and metals, machining of parts, and grinding metal.8 

Respirable silica exposure from abrasive blasting and green sand in molds may also occur.8

Current findings of higher CB or emphysema prevalence in “construction, extraction”, 

“food preparation, serving”, “production”, and “healthcare support” occupations was 

consistent with the higher prevalence of spirometry defined airflow obstruction among 

these workers.9,10 In addition, occupational exposure to vapors, gases, dusts, and 

fumes was associated with increased COPD mortality in construction workers.11 The 

higher prevalence of airflow obstruction and doctor-diagnosed self-reported CB and/or 

emphysema in these occupations highlight the importance of prioritizing prevention efforts 

in “construction, extraction”, “food preparation, serving”, “production”, and “healthcare 

support” occupations.

A strength of this study is that NHANES data are population-based and include information 

on longest held industry and occupation, occupational exposure, and health outcomes. 

Additionally, these data provide national estimates of CB and emphysema among ever-

employed adults and help identify occupational exposures that may partially contribute to 

CB or emphysema development. However, there are some limitations. Survey participants 

were asked about exposures in any job, and the longest held job may not be the job 

where occupational exposures associated with CB or emphysema occurred. Moreover, 

validation of self-reported information on occupational exposures, industry, occupation, CB, 

or emphysema was not possible due to lack of information on air monitoring, occupational 

history, or medical records, which may have introduced bias. Despite combining three 

NHANES survey cycles, the prevalence of CB or emphysema and exposure for some 

industry and occupational groups were unreliable as were results when stratifying by 

smoking status. Finally, NHANES is a cross-sectional study and the times of CB or 

emphysema diagnosis were not available, thus temporal associations between exposure and 

diagnosis were unavailable.

These findings indicate workplace exposures are associated with CB or emphysema in 

certain industry and occupational groups. Identifying workplace exposures within industry 

and occupational groups is an important step to improve CB and emphysema prevention 

efforts. Workplace interventions can improve workers’ health behaviors and health status, 

reduce health risks for disease, and have the potential to impact areas such as health care 
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costs and workplace absenteeism, productivity, recruitment and/or retention, culture, and 

employee morale.12
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