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Abstract

Objective: To assess health care utilization, lost work days, and bed days among workers with
chronic obstructive pulmonary disease (COPD) by industry and occupation.

Methods: The 2014 to 2018 National Health Interview Survey data were analyzed.

Results: Among workers with COPD the highest odds of reporting an emergency room (ER)
visit and lost work days were observed among workers aged =65 years, females, those with no
health insurance, and current combustible tobacco users. Workers with COPD in the information
industry and computer and mathematical occupation reported highest odds of an ER visit and
utilities industry workers reported highest odds for lost work days.

Conclusions: The high health care utilization and lost work days among workers with COPD in
certain industries and occupations underscores the importance of continued surveillance and
tailored interventions to reduce disease burden and improve worker health.
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Chronic obstructive pulmonary disease (COPD) is a leading cause of chronic disability and
death in the United States.1~3 The main cause of COPD is cigarette smoking; however,
previous findings indicate that 2.4 million workers who never smoked have COPD and 19%
of COPD cases are attributed to workplace exposures.4® During 2011 to 2015, the estimated
total annual medical expenditure attributable to the treatment of COPD among U.S. workers
was $5 billion and average expenditures per worker varied by industry.® For example, the
highest annual average per-person expenditure for COPD ($1819) was among workers in the
public administration industry.8 To assess the burden of COPD among U.S. workers, health
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care utilization, lost work days, and bed days associated with COPD by industry and
occupation were examined.

National Health Interview Survey (NHIS)’8 data are collected annually from a nationally
representative sample of the civilian noninstitutionalized U.S. population through personal
interviews. For the present study, NHIS data from 2014 to 2018, for adults aged =18 years
were combined (combined sample /7= 99,424) to improve the precision and reliability of
estimates. Health care utilization, lost work days, and bed days among adults employed (ie,
survey participants responding “working for pay at a job or business,” “with a job or
business but not at work,” or “working, but not for pay, at a family owned job or business”
when asked about their employment status at any time during the 12 months prior to the
survey) were analyzed. Questionnaires, documentation, and data sets are publicly available
at ftp://ftp.cdc.gov/pub/Health_Statistics/s NCHS/DatasetDocumentation/NHI1S/2018/
srvydesc_paradata.pdf.

Workers were determined to have COPD if they had a positive response to any of the three
questions asking if they were told by a doctor or other health professional that they ever had
COPD, ever had emphysema, or had chronic bronchitis during the past 12 months. Health
care utilization was determined among workers who reported =1 office visit (saw a doctor or
other health care professional at least once in the past 12 months for your own health at a
doctor’s office, a clinic, or some other place), =1 emergency room (ER) visit (went to a
hospital ER at least once in the past 12 months for your health), and having a usual place for
routine or preventive care. Lost work days was determined among workers who reported =1
days missed work at a job or business because of illness or injury in the past 12 months and
bed days was determined among workers who reported =1 days that illness or injury kept
you in bed for more than half of the day in the past 12 months. Current combustible tobacco
users were those that reported current (“everyday” or “someday”) use of cigarettes and/or
other combustible tobacco products (smoking cigars/little cigars/cigarillos, pipes, or water
pipes/hookahs). Combustible tobacco non-users were those that reported not smoking 100
cigarettes during their lifetime and currently not smoking or that reported ever using
combustible tobacco products and smoking “not at all” at the time of the survey. Industry
and occupation information were available for 21 North American Industry Classification
System-based major industry groups and 23 Standard Occupational Classification major
occupation groups.? Participants with unknown and missing information for COPD were
excluded (n7= 33) from the analysis.

Data were adjusted for nonresponse and weighted to be nationally representative. Variance
estimates were calculated to account for the complex survey design. The estimates with a
relative standard error ([standard error/estimate] *100) =30% were considered unreliable and
were not reported. Prevalence odds ratios (PORs) with 95% confidence intervals (Cls) were
adjusted for gender, race/ethnicity, and smoking status. Analyses were done using SAS
version 9.4 (SAS Institute Inc, Cary, NC).

J Occup Environ Med. Author manuscript; available in PMC 2022 May 01.


ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2018/srvydesc_paradata.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2018/srvydesc_paradata.pdf

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kurth and Syamlal Page 3

RESULTS

During 2014 to 2018, an estimated (annual average) 6 million of 166 million workers (3.6%)
had COPD (data not shown). Overall, 18% of all workers and 34% of workers with COPD
were current combustible tobacco users. Workers with COPD were more likely to have: >1
office visit (POR = 2.2; 95% CI:1.9-2.6) (mean and range of visits with COPD = 3.2 [3.1-
3.3]; no COPD =2.1[2.1-2.2]), =21 ER visit (POR = 2.7; 95% CI:2.5-3.0) (mean visits with
COPD =1.7 [1.6-1.8]; no COPD = 1.4 [1.4-1.5]), a usual place to go for routine or
preventive care (POR = 1.3; 95% Cl:1.1-1.4), lost work days (POR = 1.8; 95% CI:1.7-2.0)
(mean days with COPD = 8.3 [7.3-9.3]; no COPD = 2.1 [2.1-2.2]), and bed days (POR =
2.1; 95% ClI:1.8-2.4) (mean days with COPD = 6.4 [5.4-7.4]; no COPD = 2.0 [1.9-2.1]),
compared to workers with no COPD.

Health care utilization, lost workdays, and bed days among workers with COPD were
significantly higher among those aged =45 years, females, non-Hispanic whites, and current
combustible tobacco users compared with workers aged 18 to 24 years, males, Hispanics,
and combustible tobacco non-users, respectively. Non-Hispanic black workers with COPD
had higher odds of reporting =1 office visit, a usual place for routine or preventive care, lost
work days, and bed days compared to Hispanic workers. Workers without health insurance
coverage and with COPD were more likely to have lost work days and bed days compared to
workers with health insurance coverage (Table 1).

By industry, transportation and warehousing industry workers had the highest prevalence of
COPD (4.6%) (Table 2). In most industry groups, workers with COPD had significantly
higher odds of reporting =1 office visit and =1 ER visit than those with no COPD (Table 2).
Finance and insurance industry workers (POR = 4.0; 95% CI: 1.6-9.6) had the highest odds
of >1 office visit and information industry workers (POR = 4.2; 95% CI: 2.3-8.0) had the
highest odds of 21 ER visit. Workers with COPD in the information (POR = 2.9; 95% CI:
1.2-7.3), finance and insurance (POR = 2.2; 95% Cl:1.1-4.3), and manufacturing (POR =
1.8; 95% CI: 1.1-3.0) industries were more likely to report a usual place for routine or
preventive care. Utilities industry workers were more likely to report lost work days (POR =
5.5; 95% CI:1.7-17.6) and bed days (POR = 6.2; 95% Cl:2.1-18.1).

By occupation, workers in the personal care and service occupation group had the highest
prevalence of COPD (4.9%) followed by workers in building and grounds cleaning and
maintenance (4.8%) and office and administrative support (4.8%) occupations (Table 2). In
most occupation groups, workers with COPD had significantly higher odds of having =1
office visit or ER visit compared to those with no COPD. Workers in the computer and
mathematical occupations had the highest odds of =1 office visit (POR = 4.5; 95% CI:1.5-
13.8) and =1 ER visit (POR = 3.8; 95% CI:2.0-6.9). Workers with COPD in the production
(POR = 2.0; 95% Cl:1.1-3.7), management (POR = 1.6; 95% CI 1.0-2.5), and office and
administrative support (POR = 1.6; 95% CI:1.1-2.2) occupations were more likely to report
having a usual place for routine or preventive care. Workers in the farming, fishing, and
forestry (POR = 3.5; 95% CI: 1.3-9.1) occupation were more likely to report lost work days,
and workers in the installation, maintenance, and repair (POR = 4.3; 95% ClI: 2.4-7.6)
occupations were more likely to report bed days.
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DISCUSSION

During 2014 to 2018, workers with COPD were more likely to have higher health care
utilization and miss work and stay in bed because of illness or injury. Among workers with
COPD, those aged =45 years and non-Hispanic whites had higher odds of reporting >1
office visit and =1 ER visit. Previous findings have indicated that these groups had high
COPD prevalence and the highest annualized medical expenditures for treated COPD.8

Findings from our study indicated 88% of workers reported health insurance coverage and
3.6% of insured workers reported COPD compared to 3.4% among uninsured workers. The
current findings indicate health care utilization did not vary significantly by health insurance
status but workers without health insurance were more likely to report lost work days and
bed days. Health insurance status among workers may be partially explained by type of work
arrangement. For example, the proportion of workers with no health insurance was higher
among independent workers (21.7%; work as independent contractor, independent
consultant, or freelance workers) and temporary or contract workers (21%).10

Previous findings show high prevalence of COPD was observed among workers in the
transportation and warehousing; information; and finance and insurance industries and may
be associated with higher tobacco use, workplace exposures, and worker demographics.11:12
Workers with COPD in these industries were also more likely to have a usual place for
routine or preventive care which may result in early identification of COPD cases or may
indicate severe disease.l! Increased health care utilization among workers with COPD was
observed in most industries, and can be partly associated with COPD severity, including
COPD exacerbations or disability status and presence of other comorbidities, based on
previous findings.12

Utilities industry workers with COPD had the highest odds of reporting lost work days and
bed days as compared to those with no COPD. According to Stellman,2 workers in the
utilities industry are exposed to dusts, diesel, fumes, and other exposures, which are
associated with COPD and respiratory symptoms potentially resulting in lost work days or
bed days. An estimated 24.1% of utilities industry workers were represented by unions or
employee associations as opposed to 7.3% of employed private sector workers.14 Union
membership and workplace rules regarding sick days or time off work vary by industry and
occupation and may help explain differences in lost work days and bed days.

This study has some limitations. Information on COPD, health care utilization, lost work
days, and bed days was self-reported and not validated by medical records or work records.
Despite combining survey data for multiple years, some groups still had small numbers
resulting in unreliable estimates. The study only included workers employed any time in the
12 months prior to the survey. Those no longer working due to severe COPD may not be
accounted for and the prevalence of COPD may be underestimated. Health care utilization,
lost work days, and bed days are due to any illness or injury and may not be associated with
COPD or COPD comorbidities. The cross-sectional design of the survey prevents an
assessment of the association between COPD and increased health care utilization, lost work
days, and bed days.
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CONCLUSION

Current findings indicate that workers with COPD in certain industry and occupation groups
had significantly higher likelihood of =1 office visit, 21 ER visit, lost work days, and bed
days compared to workers with no COPD within the same industry or occupation.
Identifying workplace risk factors for COPD and related disabilities or comorbidities and
tailoring prevention and intervention strategies to workers may help improve worker health,
and ultimately reduce health care utilization, lost work days, and bed days.
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Clinical significance:

Workers with COPD in most industry and occupation groups had significantly higher
odds of reporting an office visit or ER visit compared to those with no COPD.
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