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Abstract

Objective: To examine trends in age-adjusted cigarette smoking prevalence among working adults
by industry and occupation during 2004-2012, and to project those prevalences and compare them
to the 2020 Healthy People objective (TU-1) to reduce cigarette smoking prevalence to <12%.
Methods: We analyzed the 2004-2012 National Health Interview Survey (NHIS) data. Respondents
were aged >18 years working in the week prior to the interview. Temporal changes in cigarette
smoking prevalence were assessed using logistic regression. We used the regression model to
extrapolate to the period 2013-2020.

Results: Overall, an estimated 19.0% of working adults smoked cigarettes: 22.4% in 2004 to 18.1%
in 2012.The largest declines were among workers in the education services (6.5%) industry and in
the life, physical, and social science (9.7%) occupations. The smallest declines were among work-
ers in the real estate and rental and leasing (0.9%) industry and the legal (0.4%) occupations.
The 2020 projected smoking prevalences in 15 of 21 industry groups and 13 of the 23 occupation
groups were greater than the 2020 Healthy People goal.

Conclusions: During 2004-2012, smoking prevalence declined in the majority of industry and occupation
groups.The decline rate varied by industry and occupation groups. Projections suggest that certain groups
may not reach the 2020 Healthy People goal. Consequently, smoking cessation, prevention, and interven-
tion efforts may need to be revised and strengthened, particularly in specific occupational groups.

Introduction causes of smoking-attributable deaths.? On average, life expectancy
for individuals who smoke is 14 years less than that for non-smokers.>
Smoking costs an estimated $130 billion in direct medical expenses
and $150 billion in lost productivity and 5 billion for lost productiv-
ity due to exposure to secondhand smoke, annually.?

Tobacco use is the leading cause of preventable disease and death in
the United States."> An estimated 480,000 U.S. adults die prematurely
from smoking-related illnesses.? Lung cancer, chronic obstructive pul-
monary disease (COPD) and heart disease were among the leading
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Cigarette smoking prevalence among U.S. adults has been
decreasing since 1965.2 However, in the last 6 years no substan-
tial decline has been observed (from 19.8% in 2007 to 18.1% in
2012.2 The 2012 smoking prevalence was nearly 1.5 times the 2010
Healthy People goal (<12%).>* To achieve the Healthy People 2020
goal of reducing cigarette smoking to <12%, evidence based inter-
ventions need to be developed, implemented and the already estab-
lished prevention efforts need to be strengthened.*”

Previous reports have shown that smoking prevalence among
working adults parallels that for all U.S. adults.®’ Lee et al.” used
the 1987-2004 NHIS data to analyze occupation-specific trends in
cigarette smoking prevalence. The authors reported an overall 0.4%
decline in smoking during 1987-2004 among working adults. The
decline was highest among white-collar workers (e.g., education,
legal occupations) and lowest among blue-collar workers (e.g., con-
struction and extraction occupations). In a more recent report for
2004-2010, the estimated annual average prevalence of smoking
was 30% or higher among mining industry workers (30.0%) and in
the construction and extraction occupations (31.4%).° Additionally,
the proportion of smoke-free worksites was lower in agriculture,
forestry, fishing, mining, and construction as compared with pro-
fessional and related services.!” Previous research shows that higher
intent to quit and lower smoking prevalences has been associated
with the presence of smoke-free workplace policies and workplace
smoking cessation programs.'! Furthermore, workplace culture (i.e.,
pace of work, constantly moving from one worksite to other, fre-
quently changing employers), higher job stressors, nature of work,
workers’ education level were some of the factors related to dispari-
ties in smoking among construction workers and other blue collar
workers as compared with white collar workers.!

Identifying the direction of smoking trends by industry and occu-
pation may be useful in revising current strategies, guiding policies,
and or developing new approaches to smoking cessation programs.
Furthermore, it may help in evaluating the effectiveness of cur-
rent smoking cessation, prevention, and intervention efforts.>”!? In
this study, we report cigarette smoking prevalence trends using the
2004-2012 NHIS data for working adults aged >18 years by major
industry and occupation. In addition, we project the 2020 smok-
ing prevalences, assuming that recent trends continue, and compare
the results with the 2020 Healthy People goal for cigarette smoking
prevalence.

Methods

The NHIS data are collected annually from a nationally representa-
tive sample of the non-institutionalized U.S. population. Data have
been collected since 1957. Participation in the survey is voluntary.
A single, randomly selected adult household member is interviewed
in person.'® The survey response rate during the study period ranges
from 72.5% in 2004 to 61.2% in 2012.

We defined currently working adults as those that were “work-
ing at a job or business,” “with a job or business but not at work,”
or “working, but not for pay, at a job or business” during the
week prior to the interview. Current smokers were those that had

» <

smoked at least 100 cigarettes during their entire life and currently
smoke “every day” or “some days.” Industry and occupation were
coded by trained NCHS coders.'" The industry and occupation
codes were 2-digit recodes based on Census codes derived from
the 2002 and 2007 North American Industrial Classification
System (NAICS) and the 2002 and 2010 Standard Occupational

Classification codes (SOC)."* Additional information on NAICS
and SOC is available at http://www.census.gov/epcd/www/naics.
html. Because of the changes in the industry and occupation coding
schemes introduced in 2004, direct comparisons of industry and
occupation codes with those previously reported was not possible.
Further information is available at http://www.cdc.gov/nchs/nhis/
nhis_2004_data_release.htm

The 2004-2012 NHIS included 254,630 adult respondents; of
these 152,253 were working during the week prior to the interview.
Annually the number of working adults ranged from 19,235 in
2004 to 20,038 in 2012. Sample weights provided by NCHS were
used to account for the complex sampling design and non-response.
Respondents (1,197) with no information on smoking (i.e., responses
“don’t know,” “refused” or missing) were excluded.

SAS® 9.3 software (SAS Institute Inc.) was used for analyses.
We estimated annual average age-specific and age-adjusted smoking
prevalences with corresponding 95% confidence intervals (Cls). We
examined annual trends in current cigarette smoking by age (age-
specific prevalence), gender, race/ethnicity, education, income, health
insurance, industry, and occupation (age-adjusted prevalences). The
annual smoking prevalences were age-adjusted (direct method) using
the year 2000 U.S. population as the standard.!’ Using the surveyreg
procedure, significance of trends in the model was assessed by evalu-
ating the parameter for years (used as a continuous variable). The
average rates of change over time were assessed using the surveylo-
gistic procedure. By extrapolating the fitted logistic model, we calcu-
lated the projected 2020 prevalence of smoking with corresponding
95% prediction interval (PI) for each industry and occupation.

Results

During 2004-2012, of the estimated 225 million U.S. adults, an
annual average estimated 141 million (62.6%) were working in the
week prior to the interview (Table 1). Of these, 19.0% (age-adjusted)
were current cigarette smokers. Smoking prevalence was highest
among adults aged 18-44, males, non-Hispanic Whites, those with
high school education or less, <$35,000 annual household income,
and those with no health insurance coverage.

Results of logistic regression trend analysis are shown in Table 1.
The age-adjusted smoking prevalence significantly declined from
22.4% in 2004 to 18.1% in 2012, corresponding to an annual aver-
age reduction of 3.3% (p < .001) (Figures 1 and 2). The annual aver-
age smoking prevalence declined among all demographic subgroups
(Table 1). The smallest decline was among those with high school
education or less (annual average decline: 1.5%, p = .0017), those
with <$35,000 household income (1.3%, p = .013) and those with
no insurance (2.8%, p < .0001). The projected 2020 age-adjusted
smoking prevalence was greater than twice the Healthy People goal
of £12% among workers with a high school degree or less (25.3%),
those with <$35,000 household income (24.9%) and those with no
insurance (24.8%).

By industry, the highest smoking prevalence was among workers
in accommodation and food services (28.9%), followed by construc-
tion (28.7%) and mining (27.8%). The lowest smoking prevalence
was among workers in the education services (9.2%) industries
(Table 2). The greatest annual decline in smoking prevalence was
among workers in education services (annual average decline: 6.5%,
p < .0001) and finance and insurance (6.2%). The smallest decline
was among workers in real estate and rental and leasing (0.9%,
p = .641). The projected 2020 smoking prevalence exceeded 20%
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Table 1. Smoking Prevalence, Trend, and Projected 2020 Smoking Prevalence by Select Demographic Characteristics, 2004-2012 National

Health Interview Survey

Estimated smoking

Smoking trend

Projected 2020

prevalence® 2004-2012¢ smoking prevalence®
No. in Working population®

Characteristics sample (in 1,000s) Pt 95% CI % change p value % 95% PI
Age group (years)

18-24 15,910 17,822 22.5 21.6-23.5 -6.6 <.0001 11.1 9.0-13.5

25-44 71,709 63,940 21.6 21.2-22.1 -3.3 <.0001 16.3 14.9-17.9

45-64 57,380 53,504 19.3 18.8-19.7 -3.0 <.0001 14.6 13.1-16.2

>65 7,254 5,597 9.6 8.8-10.4 -4.0 <.0001 6.3 4.2-9.2
Gender

Male 75,261 75,298 20.9 20.4-21.4 -3.2 <.0001 16.2 14.8-17.6

Female 76,992 65,565 16.8 16.4-17.2 -3.3 <.0001 12.7 11.6-14.0
Race/Ethnicity

Hispanic 28,071 19,750 13.6 13.0-14.2 -4.2 <.0001 9.4 7.9-11.1

Non-Hispanic White 92,562 97,659 21.0 20.5-21.4 =2.7 <.0001 171 15.9-18.5

Non-Hispanic Black 22,098 15,715 17.3 16.5-18.0 -4.0 <.0001 12.0 10.2-14.0

Other 9,522 7,738 13.7 12.7-14.7 -4.7 .0004 8.8 6.5-11.8
Education

<High school 56,221 51,162 27.1 26.5-27.6 -1.5 .0017 25.3 23.1-27.6

>High school 95,057 88,791 14.3 14.0-14.7 -3.7 <.0001 10.3 9.4-11.3

Unknown?! 975 909 20.1 16.2-23.9 - - - -
Household income

$0-$34,999 40,855 28,736 26.5 25.9-27.2 -1.3 .013 24.9 22.5-27.4

$35,000-$74,999 49,371 45171 20.9 20.4-21.3 -2.9 <.0001 16.9 15.2-18.6

>$75,000 46,899 52,195 14.2 13.7-14.6 -6.4 <.0001 7.4 6.4-8.6

Unknown¢ 15,128 14,761 17.1 16.3-17.9 -6.4 <.0001 8.3 6.2-11.0
Health insurance

Not insured 29,181 24,525 27.9 26.8-28.9 -2.8 <.0001 24.8 22.3-27.6

Insured 122,592 115,823 16.9 16.6-17.3 -3.6 <.0001 12.4 11.5-13.3

Unknown?! 480 514 17.9 13.6-22.2 - - - -

All working adults 152,253 140,863 19.0 18.7-19.3 -3.3 <.0001 14.5 13.6-15.5

Note. CI = confidence interval; P = prevalence; PI = prediction interval.

* Estimated average annual working adults (in 1,000s) represent current U.S. workers aged 18 years, who were employed in the week prior to the interview.

b Age-adjusted to the 2,000 standard U.S. population.
¢ Adjusted for age (median age = 40.7).
4 Refused, not ascertained, don’t know.

¢ Trends were not calculated when estimated prevalence for any year was unreliable (i.e., RSE > 30%).

among workers in the mining (23.6%), real estate and rental and
leasing (22.3%), construction (22.2%), manufacturing (20.9%) and
wholesale trade (20.2%) industries (Table 2 and Figure 1).

By occupation, the highest smoking prevalence was among
workers in construction and extraction (30.4%) followed by food
preparation and serving related (29.2%) occupations. The low-
est smoking prevalence was among workers in the education,
training, and library (8.4%) occupations (Table 3). The greatest
annual decline was among workers in life, physical, and social sci-
ences (annual average decline: 9.7%) and the smallest decline was
among workers in legal (0.4%) occupations. Among workers in
community and social services smoking prevalence increased over
time (annual average increase: 1.1%, p = .709) (Table 3). The pro-
jected 2020 smoking prevalence exceeded 20% among workers
in the production (25.2%), transportation and material moving
(22.4%), construction and extraction (22.4%), installation, main-
tenance, and repair (22.3%), and building and grounds cleaning
and maintenance (20.3%) occupations (Table 3 and Figure 2).
The data shown in Figures 1 and 2 are the plotted predictions of
the regression equation. A Supplementary Table with actual age
adjusted prevalence by year and by industry and occupation is
available.

Discussion

From 2004-2012, the age-adjusted cigarette smoking prevalence
among working adults declined 3.3% annually. The greatest decline
was among workers in the education services industry (e.g., schools,
colleges, universities and other business, technical, and trade schools
and training places) and in the education, training, and library
occupations (e.g., preschool, elementary, postsecondary, second-
ary, and special education teachers, librarians, archivists, curators,
and museum technicians). Our findings support previous reports
showing that in teaching and in legal occupations smoking preva-
lences remained low and have been steadily declining.>*!%1¢ These
low prevalences among the teaching and legal occupations may be
explained, in part, by the fact, that a high percentage of workers in
these occupations are covered and required to abide by smoke-free
workplace policies, including smoke-free worksites.'® Over 90% of
teachers in primary school and more than 80% of workers in pro-
fessional specialty occupations (e.g., lawyers, professors, scientists,
health diagnosing occupations) were covered under the smoke-free
workplace policies in 1999. In contrast, only 43% of workers in
food preparation and services occupations and 52% of blue collar
workers were covered by the smoke-free workplace policies in the
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Figure 1. Annual average age-adjusted smoking prevalence among currently working adults in top five industries with the highest predicted 2020 prevalence—

trends (2004-2012) and prediction (2013-2020), National Health Interview Survey.
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Figure 2. Annual average age-adjusted smoking prevalence among currently working adults in top five occupations with the highest predicted 2020 prevalence—

trends (2004-2012) and prediction (2013-2020), National Health Interview Survey.

same year.'* Compared to workers in worksites with minimal (par-
tial workplace and common area bans) or no smoking restrictions,
Farrelly et al.,'” reported a 6% decrease in the prevalence of cigarette
smoking and a 14% reduction in the average daily cigarette con-
sumption among those that smoke and work in 100% smoke-free
worksites.!”

Workplace smoke-free policies are cost effective, with substan-
tial benefits to employers and workers.'® Benefits to employers may
include decreased risk for fires, reduced workplace cleaning cost,
reduced health-care costs, reduced absenteeism, and increased pro-
ductivity.'®"” Benefits to workers may include reduced exposure

to second hand smoke and overall improvement in health.”® An
employer could save an average of $5,816/year for every smoker
who quits, which includes costs incurred for lost productivity due to
smoking breaks ($3,077) and for excess health care costs ($2,056/
year).?’

Socioeconomic factors such as education, income, and other
factors such as type of work and work stress are strongly associ-
ated with smoking.?""** This study showed that, workers with lower
education (less than high school education), and lower household
income (£$35,000), and those with no health insurance, had higher
smoking prevalences and lower declining trends as compared with
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Table 2. Estimated Annual Average Number of Working Adults, Age-Adjusted Smoking Prevalence, Trend, and Projected 2020 Smoking

Prevalence by Industry, 2004-2012 National Health Interview Survey

Projected 2020
Estimated smoking Smoking trend smoking
Working prevalence® 2004-2012¢ prevalence®
No. in population®
Industry sample (in 1,000s) % 95% CI % change p value % 95% PI
Accommodation and food services 9,522 8,553 28.9 27.5-30.3 -5.1 <.0001 18.7 15.3-22.7
Construction 10,161 10,127 28.7 27.4-30.0 -3.6 .001 22.2 18.0-27.1
Mining 694 661 27.8 23.0-32.6 -2.4 466 23.6 12.1-40.8
Administrative and support and waste 6,674 5,817 24.2 22.8-25.6 -3.0 .028 19.2 14.5-25.0
management and remediation services

Transportation and warehousing 6,172 5,787 23.5 22.0-25.0 -3.9 .004 17.4 13.1-22.8
Manufacturing 15,253 14,677 22.9 21.7-24.0 -1.6 .049 20.9 17.7-24.6
Real estate and rental and leasing 3,137 2,892 22.5 20.4-24.5 -0.9 641 22.3 15.1-31.8
Retail trade 15,096 14,540 22.4 21.5-23.3 -3.2 .000 17.1 14.3-20.2
Wholesale trade 3,926 3,866 21.9 20.0-23.8 -1.3 457 20.2 14.0-28.3
Arts, entertainment, and recreation 2,985 2,776 19.1 17.4-20.7 -1.1 .602 17.9 11.8-26.3
Utilities 1,248 1,244 18.7 15.5-21.9 -1.7 615 18.0 8.8-33.2
Agriculture, forestry, fishing, and hunting 2,278 2,055 18.3 16.1-20.5 -1.8 471 16.3 9.4-26.7
Other services (except public administration) 7,777 6,928 18.2 17.1-19.3 -1.6 209 16.5 12.5-21.4
Information 3,518 3,326 16.6 15.1-18.2 -3.1 .092 13.4 8.9-19.6
Health care and social assistance 20,689 17,821 15.4 14.8-16.1 -2.6 .002 12.7 10.5-15.2
Public administration 7,739 6,954 14.4 13.1-15.7 -3.6 .009 10.2 7.4-14.0
Professional, scientific, and technical services 9,447 9,069 13.2 12.3-14.2 -4.8 .000 8.1 6.1-10.9
Finance and insurance 6,883 6,458 12.9 11.8-13.9 -6.2 <.0001 6.9 4.8-9.7
Armed forces 166 149 11.8 6.0-17.7 -4 - - -
Management of companies and enterprises 101 104 10.5 4.0-16.9 - - - -
Education services 14,325 13,200 9.2 8.6-9.8 -6.5 <.0001 4.5 3.3-6.0
Unknown® 4,462 3,859 12.8 11.3-14.4 -0.8 758 11.8 6.3-20.9

Note. CI = confidence interval; P = prevalence; PI = prediction interval.

* Estimated average annual working adults (in 1,000s) represent current U.S. workers aged 18 years, who were employed in the week prior to the interview

b Age-adjusted to the 2000 standard U.S. population.
¢ Adjusted for age (median age = 40.7).

4 Trends were not calculated when estimated prevalence for any year was unreliable (i.e., RSE > 30%).

¢ Refused, not ascertained, don’t know.

other workers. A multinational study on smoking cessation practices
found that when compared with those who had a college education
and >$70,000 in income, smokers with less than high school educa-
tion and £$30,000 in income were less likely to quit, and attempts
to quit smoking was less likely to be successful.?? Furthermore, Ham
et al.!! reported that smoking cessation benefits are least available
to worker groups with the highest prevalence of smoking and that
these programs are not distributed equally across all occupational
categories.!' A decrease in smoking among employees and increase
in health and economic gains to the employers have been associ-
ated with the presence of a workplace smoking cessation and health
promotion programs.'?* The high smoking prevalence and low quit
ratio among those in the lower education and low income groups
may be associated with other factors which include lack of motiva-
tion to quit, lack of awareness of harmful effects of tobacco use, lack
of access to cessation intervention programs, reduced social support
and using smoking as a coping mechanism to deal with stress.??
Previous studies have reported a greater prevalence of smoking
among workers in construction, accommodation and food services,
and mining industry and construction and extraction, and food
preparation and serving related occupations.>*'? Our results show
smoking prevalences to be declining among these workers. However,
the projected 2020 smoking prevalences in these groups were still
greater than 1.5 times the Healthy People 2020 goal.* Previous

research indicates that it is possible to reduce smoking in specific
occupational groups.?” In a study among construction workers,
testing the efficacy of tailored interventions to reduce smoking;
Sorensen et al. reported a 19% reduction in smoking prevalences
among the intervention group.”” Furthermore, combining health
promotion activities with occupational health and safety training
and have proven beneficial in reducing smoking among hourly and
blue collar workers.?*?” In addition, integrating messages about
job risks and risk-related behaviors among workers may increase
worker motivations to make health-behavior changes.?**® Because
smoking prevalence differed by job category, it is critical to identify
the underlying causes for higher smoking prevalences while taking
into account the occupational disparities in smoking for developing
tailored interventions which may help in increasing quit rates among
smokers, improving health and be cost-effective for employers.?*°
During 2004-2012, workers in 18 of the 21 industries and
16 of the 23 occupations had an estimated annual average smok-
ing prevalence higher than Healthy People 2020 goal of <12%.
However, the marked declines in smoking prevalence during
2004-2012 among workers in certain industries (e.g., profes-
sional, scientific, and technical services) and occupations (e.g.,
education, training, and library) demonstrates that achieving
low smoking prevalence is possible. Therefore, more efforts
are needed to meet the Healthy People 2020 goal of reducing
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Table 3. Estimated Annual Average Number of Working Adults, Age-Adjusted Smoking Prevalence, Trend, and Projected 2020 Smoking
Prevalence by Occupation, 2004-2012 National Health Interview Survey

Estimated Projected 2020

smoking Smoking trend smoking

prevalence® 2004-2012¢ prevalence®

No.in  Working
Occupation sample  population® (in 1,000s) % 95% CI % change  pvalue % 95% PI
Construction and extraction 8,231 8,096 30.4 28.9-31.8 -4.2 .000 224 17.8-27.7
Food preparation and serving related 7,861 7,085 292  27.9-30.6 -5.1 <.0001 19.2 15.5-23.6
Transportation and material moving 8,503 8,133 27.8  26.5-29.1 -3.1 .007 224 17.9-27.8
Installation, maintenance, and repair 4,956 5,089 26.8 25.2-28.4 -3.0 .028 22.3  17.0-28.6
Production 9,657 8,879 26.0 24.7-274 -1.4 .196 25.2  20.1-30.6
Healthcare support 3,989 3,139 229 21.2-246 -2.8 .077 18.7 13.5-25.3
Building and grounds cleaning 6,681 5,566 224 21.1-23.8 -1.8 207 20.3  15.4-26.5
and maintenance

Farming, fishing, and forestry 1,196 1,016 20.2 16.8-23.6 -1.4 715 18.6 8.1-37.2
Sales and related 15,058 14,483 201 19.2-209 -3.9 <.0001 142 11.9-16.8
Personal care and service 5,280 4,418 19.0 17.8-20.2 -4.2 .004 13.0 9.5-17.6
Office and administrative support 20,239 18,276 18.5 17.8-19.2 -2.3 .002 15.5 13.2-18.2
Protective service 3,026 2,772 16.0 14.2-17.7 -2.7 198 12.7 8.0-19.5
Management 13,377 13,187 15.8 14.9-16.7 -3.4 .001 11.6 9.3-14.3
Arts, design, entertainment, sports, and media 2,948 2,730 13.9 12.2-15.6 -5.4 .012 7.5 4.4-12.3
Business and financial operations 6,661 6,032 13.6 12.5-14.8 -3.3 .021 10.0 7.2-13.7
Architecture and engineering 2,704 2,704 13.0 11.2-14.8 -4.1 .088 7.8 4.6-12.7
Military 171 153 12.0 6.2-17.9 -d - - -
Computer and mathematical 3,945 3,746 11.8 9.8-13.8 -4.6 .023 7.2 4.6-11.0
Healthcare practitioners and technical 7,862 7,198 11.4  10.5-12.3 -2.5 .079 9.5 6.8-13.0
Community and social services 2,765 2,368 11.2 9.6-12.7 +1.1 .709 13.6 7.4-23.7
Legal 1,664 1,614 9.1 7.3-10.9 -0.4 910 10.0 4.5-20.6
Life, physical, and social science 1,541 1,410 8.9 7.0-10.7 -9.7 .009 2.9 1.1-7.4
Education, training, and library 9,431 8,852 8.4 7.7-9.1 -5.4 .001 4.5 3.1-6.6
Unknown® 4,507 3,917 12.6 11.0-14.1 -0.5 .842 11.9 6.5-20.9

Note. CI = confidence interval; PI = prediction interval.

* Estimated average annual working adults (in 1,000s) represent current U.S. workers aged 18 years, who were employed in the week prior to the interview

b Age-adjusted to the 2000 standard U.S. population.
¢ Adjusted for age (median age = 40.7).

4 Trends were not calculated when estimated prevalence for any year was unreliable (i.e., RSE > 30%).

¢ Refused, not ascertained, don’t know.

cigarette smoking prevalence among adults which may require
revision of the currently available interventions and to tailor
them to the interests, challenges, and needs of workers.>!1:?73! The
findings in this report underscore the need for enhanced efforts
to reduce workplace tobacco exposure by implementation of
evidence-based smoke-free policies to reduce secondhand smoke
exposure and tobacco use in workplaces.?? The revised workplace
interventions and policies may need to consider workers’ sociode-
mographic characteristics, ability of workers who travel from one
job site to the other to access worksite-based interventions, and
location and nature of work.!

Results from this study indicate a steady decline in cigarette
smoking prevalences among working adults since 2004. However,
in certain industries and occupation the declines were much slower.
We extrapolated the estimated trend 7 years beyond the end of the
observed data assuming that the current smoking trends will persist.
However, it is likely that the rate of the decline will change or the
rate may increase. Because our predictions are based on the assump-
tion that demographic characteristics of the population, smok-
ing policies, interventions, incentives to quit smoking, tendency to
switch to other forms of tobacco (e.g., snuff, chewing tobacco, e-cig-

32-34

arettes) will remain unchanged, the projected prevalence should

be interpreted with caution.

This study has at least five limitations. First, respondents may
self-select to participate in the survey based on their smoking sta-
tus (i.e., those who currently smoke may be less likely to partici-
pate). Furthermore, smoking prevalence estimates were based on
self-reported data. Current cigarette smokers may not have reported
their habit based on their perceived social desirability.’> However,
previous studies have shown that the self-reported data on current
smoking have high validity when compared with measured serum
cotinine (87.5% sensitivity and 89.2% specificity).>*>” Second, in
some industries and occupations, the number of currently smok-
ing workers was too small in certain years to estimate temporal
trends. Third, despite increasing diversity of tobacco products use
among U.S. adults, this report assessed only cigarette use.’>** With
the increase in implementation of smoke-free workplace policies, it
is likely that cigarette smokers may quit smoking in favor of new
forms of nicotine delivery systems (i.e., e-cigarettes or smokeless
tobacco). The 2004-2012 NHIS was not designed to collect data on
e-cigarette use. Information on smokeless tobacco use was only col-
lected in 2005 and 2010 and no significant change in the prevalence
of smokeless tobacco use was observed among workers from 2005
(2.7%) t0 2010 (3.0%).% Future research should determine the pro-
portion of cigarette smokers who quit smoking in favor of other
forms of tobacco. Fourth, the major industry and occupation groups
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that were analyzed limits identification of specific occupations asso-
ciated with cigarette smoking. Finally, we fit our models with logistic
models which produce parameters that correspond to odds ratios,
therefore, our estimates of average annual decline derived from this
model may be biased upward.*

In summary, although in a majority of industries and occupations
the age-adjusted smoking prevalence declined significantly over time,
the current decline rates indicate that the smoking prevalence in cer-
tain industries and occupations may not reach the 2020 Healthy
People goal. To overcome this, in concert with implementation of
smoke-free policies at workplaces, other effective community-based
strategies that increase tobacco cessation including increasing the
unit price of tobacco products, mass media campaigns, and compre-
hensive smoke-free policies are needed.!"*" Furthermore, workplace
smoking cessation, prevention and intervention efforts could be tai-
lored to the interests, challenges, and needs of a specific industry or
occupation groups, in particular among those with high prevalences
of smoking.
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Supplementary Table can be found online at http://www.ntr.oxford-
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Funding

Study was supported by the National Institute for Occupational Safety and
Health, Centers for Disease Control and Prevention.

Declaration of Interests
None declared.

Acknowledgments

The authors would like to thank C.M. Burchfiel, PhD, Health Effects labora-
tory Division, National Institute for Occupational Safety and Health, CDC,
for helpful comments. The findings and conclusions in this report are those of
authors and do not necessarily represent the views of the National Institute for
Occupational Safety and Health.

References

1. Centers for Disease Control and Prevention. Smoking-attributable
mortality, years of potential life lost, and productivity losses—
United States, 2000-2004. MMWR Morb Mortal Wkly Rep.
2008;57:1226-1228.

2. Centers for Disease Control and Prevention. The Health consequences of
smoking—S50 years of progress: A report of the surgeon general, 2014.
Atlanta, GA: U.S. DHHS. Centers for Disease Control and Prevention,
National Center for Chronic Disease Prevention and Health Promotion,
Office on Smoking and Health; 2014. http:/www.surgeongeneral.gov/
library/reports/50-years-of-progress/exec-summary.pdf. Accessed September
18,2014.

3. Centers for Disease Control and Prevention. How tobacco smoke causes
disease: the biology and behavioral basis for smoking-attributable disease,
2010: A report of the Surgeon General. Atlanta, GA: U.S. DHHS. National
Center for Chronic Disease Prevention and Health Promotion; Office on
Smoking and Health; 2010. http://www.cdc.gov/tobacco/data_statistics/
sgr/2010/index.htm. Accessed September 18, 2014.

4. U.S. DHHS. Objective TU-1.1. Cigarette smoking. Healthy People 2020.
Washington, DC: U.S. DHHS; 2010. http://www.healthypeople.gov/2020/

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

topicsobjectives2020/objectiveslist.aspx?topicld=41. Accessed September
18,2014.

Centers for Disease Control and Prevention. Vital Signs: current cigarette
smoking among adults aged >18 years — United States, 2005-2010.
MMWR Morb Mortal Wkly Rep.2011;60:1207-1212.

Centers for Disease Control and Prevention. Current cigarette smoking
among adults — United States, 2011. MMWR Morb Mortal Wkly Rep.
2012;61:879-894.

World Health Organization. WHO report on the global tobacco epidemic.
The MPOWER package; Geneva, Switzerland: WHO Press, World Health
Organization;  2008.  http://www.who.int/tobacco/mpower/mpower_
report_full_2008.pdf. Accessed September 18, 2014.

Centers for Disease Control and Prevention. Current cigarette smoking
prevalence among working adults — United States, 2004-2010. MMWR
Morb Mortal Wkly Rep. 2011;60:305-309.

Lee DJ, Fleming LE, Arheart KL, et al. Smoking rate trends in U.S. occu-
pational groups: the 1987 to 2004 National Health Interview Survey. |
Occup Environ Med. 2007;49:75-81.

Centers for Disease Control and Prevention. The health consequences of
involuntary exposure to tobacco smoke: a report of the Surgeon General.
Atlanta, Georgia: US Department of Health and Human Services, CDC;
2006:141-158.  http://www.surgeongeneral.gov/library/reports/second-
handsmoke/fullreport.pdf. Accessed September 18, 2014.

Ham DC, Przybeck T, Strickland JR, Luke DA, Bierut L], Evanoff BA.
Occupation and workplace policies predict smoking behaviors: analysis of
national data from the current population survey. | Occup Environ Med.
2011;53:1337-1345.

Lee DJ, LeBlanc W, Fleming LE, Gémez-Marin O, Pitman T. Trends in
US smoking rates in occupational groups: the National Health Interview
Survey 1987-1994. ] Occup Environ Med. 2004;46:538-548.

Centers for Disease Control and Prevention. Data File Documentation.
Hyattsville, MD: National Health Interview Survey, National Center for
Health Statistics, CDC; 2010. ftp://ftp.cdc.gov/pub/Health_Statistics/ NCHS/
Dataset_Documentation/NHIS/2010/srvydesc. Accessed September 18,2014.
Centers for Disease Control and Prevention. Data File Documentation.
Hyattsville, MD: National Health Interview Survey, National Center for
Health Statistics, CDC; 2012:445-452. ftp://ftp.cdc.gov/pub/Health_
Statistics/NCHS/Dataset_Documentation/NHIS/2012/samadult_layout.
pdf. Accessed September 18,2014.

Klien RJ, Schoenborn CA. Age adjustment using the 2000 projected
U.S. population. Healthy People Statistical Notes, no. 20. Hyattsville,
Maryland: National Center for Health Statistics; 2001. http:/www.cdc.
gov/nchs/data/statnt/statnt20.pdf. Accessed September 18, 2014.
Shopland DR, Anderson CM, Burns DM, Gerlach KK. Disparities in
smoke-free workplace policies among food service workers. | Occup
Environ Med. 2004;46:347-356.

Farrelly MC, Evans WN, Sfekas AE. The impact of workplace smoking
bans: results from a national survey. Tob Control. 1999;8:272-277.
Hopkins DP, Razi S, Leeks KD, Kalra PG, Chattopadhyay SK, Soler RE.
Smokefree policies to reduce tobacco use. A systematic review. Am | Prev
Med. 2010;38:5275-5289.

Centers for Disease Control and Prevention. The guide to community pre-
ventive services: Tobacco Use Prevention and Control. Atlanta, GA: Centers
for Disease Control and Prevention Center; 2013. http://www.cdc.gov/
tobacco/stateandcommunity/comguide/. Accessed September 18,2014.
Berman M, Crane R, Seiber E, Munur M. Estimating the cost of a
smoking employee. Tob Control. 2014;23:428-433. doi: 10.1136/
tobaccocontrol-2012-050888.

Edwards R, Peace J, Stanley J, Atkinson J, Wilson N, Thomson G. Setting
a good example? Changes in smoking prevalence among key occupational
groups in New Zealand: evidence from the 1981 and 2006 censuses.
Nicotine Tob Res. 2012;14:329-337.

Hiscock R, Bauld L, Amos A, Fidler JA, Munafd M. Socioeconomic status
and smoking: a review. Ann N'Y Acad Sci. 2012;1248:107-123.

Reid JL, Hammond D, Boudreau C, Fong GT, Siahpush M. Socioeconomic
disparities in quit intentions, quit attempts, and smoking abstinence among

STOZ ‘0T |udY uo ARelq1 DAD Xy L g usydels e /610°s[euunolpioxo iuy//:dny wolj papeojumod


http://ntr.oxfordjournals.org/lookup/suppl/doi:10.1093/ntr/ntu185/-/DC1
http://ntr.oxfordjournals.org/lookup/suppl/doi:10.1093/ntr/ntu185/-/DC1
http://ntr.oxfordjournals.org/lookup/suppl/doi:10.1093/ntr/ntu185/-/DC1
http://www.surgeongeneral.gov/library/reports/50-years-of-progress/exec-summary.pdf
http://www.surgeongeneral.gov/library/reports/50-years-of-progress/exec-summary.pdf
http://www.surgeongeneral.gov/library/reports/tobaccosmoke/index.html
http://www.surgeongeneral.gov/library/reports/tobaccosmoke/index.html
http://www.healthypeople.gov/2020/topicsobjectives2020/objectiveslist.aspx?topicId=41
http://www.healthypeople.gov/2020/topicsobjectives2020/objectiveslist.aspx?topicId=41
http://www.who.int/tobacco/mpower/mpower_report_full_2008.pdf
http://www.who.int/tobacco/mpower/mpower_report_full_2008.pdf
http://www.surgeongeneral.gov/library/reports/secondhandsmoke/fullreport.pdf
http://www.surgeongeneral.gov/library/reports/secondhandsmoke/fullreport.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2010/srvydesc
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2010/srvydesc
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2012/samadult_layout.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2012/samadult_layout.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2012/samadult_layout.pdf
http://www.cdc.gov/nchs/data/statnt/statnt20.pdf
http://www.cdc.gov/nchs/data/statnt/statnt20.pdf
http://www.cdc.gov/tobacco/stateandcommunity/comguide/
http://www.cdc.gov/tobacco/stateandcommunity/comguide/
http://ntr.oxfordjournals.org/

606

Nicotine & Tobacco Research, 2015, Vol. 17, No. 5

24.

25.

26.

27.

28.

29.

30.

31.

smokers in four western countries: findings from the International Tobacco
Control Four Country Survey. Nicotine Tob Res. 2010;12:520-23.
Halpern MT, Dirani R, Schmier JK. Impacts of a smoking cessation bene-
fit among employed populations. ] Occup Environ Med.2007;49:11-21.
Barbeau EM, Li Y, Calderon P, et al. Results of a union-based smoking
cessation intervention for apprentice iron workers (United States). Cancer
Causes Control. 2006;17:53-61.

Sorensen G, Stoddard A, LaMontagne A, et al. A comprehensive worksite
cancer prevention intervention: behavior change results from a randomized
controlled trial (United States). Cancer Causes Control.2002;13:493-502.
Sorensen G, Barbeau EM, Stoddard AM, et al. Tools for health: the effi-
cacy of a tailored intervention targeted for construction laborers. Cancer
Causes Control. 2007;18:51-59.

Sorensen G, Barbeau E. Steps to a healthier US workforce: Integrating occu-
pational health and safety and worksite bealth promotion: state of the science.
Steps to a Healthier Workforce Symposium. Washington, DC: The National
Institute of Occupational Safety and Health; 2004:1-88. http://www.saif.
com/news/CSR_Report/_media/CNSteps.pdf. Accessed September 18, 2014.
Barbeau EM, McLellan D, Levenstein C, DeLaurier GF, Kelder G, Sorensen
G. Reducing occupation-based disparities related to tobacco: roles for
occupational health and organized labor. Am | Ind Med. 2004;46:170-179.
Smith DR. Workplace tobacco control: the nexus of public and occupa-
tional health. Public Health. 2009;123:817-819.

Task Force on Community Preventive Services. Tobacco. Part 1: Changing
risk behaviors and addressing environmental challenges. In: S Zaza S, PA
Briss, KW Harris (Ed.). The Guide to Community Preventive Services:
what works to promote health? New York, NY: Oxford University publica-
tions; 2005:3-79. http://www.thecommunityguide.org/tobacco/tobacco.pdf.
Accessed September 18,2014.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Centers for Disease Control and Prevention. Notes from the field: elec-
tronic cigarette use among middle and high school students—United
States, 2011-2012. MMWR Morb Mortal Wkly Rep. 2013;62:729-730.
Centers for Disease Control and Prevention. State specific prevalence of
cigarette smoking and smokeless tobacco use among adults — United
States, 2009. MMWR Morb Mortal Wkly Rep. 2010;59:1400-1406.
Stepanov I, Jensen J, Hatsukami D, Hecht SS. New and traditional smoke-
less tobacco: comparison of toxicant and carcinogen levels. Nicotine Tob
Res. 2008;10:1773-1782.

Cope GF, Battersby N. Smoking verification and the risk of myocardial
infarction. | Epidemiol Community Health. 2004;58:156.

Caraballo RS, Giovino GA, Pechacek TF, Mowery PD. Factors associated
with discrepancies between self-reports on cigarette smoking and meas-
ured serum cotinine levels among persons aged 17 years or older: Third
National Health and Nutrition Examination Survey, 1988-1994. Am |
Epidemiol. 2001;153:807-814.

Patrick DL, Cheadle A, Thompson DC, Diehr P, Koepsell T, Kinne S. The
validity of self-reported smoking: a review and meta-analysis. Am | Public
Health. 1994;84:1086-1093.

Mazurek JM, Syamlal G, King BA, Castellan RM. Smokeless tobacco use
among working adults—United States, 2005 and 2010. MMWR Morb
Mortal Wkly Rep. 2014;63:477-482.

Selvin S. Statistical Analysis of Epidemiologic Data (Monographs in
Epidemiology and Biostatistics). UK: Oxford University Press; 2004.
Centers for Disease Control and Prevention. Best Practices for
Comprehensive Tobacco Control Programs—2014. Atlanta, GA: US
Department of Health and Human Services, CDC; 2014. http:/www.
cdc.gov/tobacco/stateandcommunity/best_practices/index.htm. Accessed
September 18,2014.

STOZ ‘0T |udY uo ARelq1 DAD Xy L g usydels e /610°s[euunolpioxo iuy//:dny wolj papeojumod


http://www.saif.com/news/CSR_Report/_media/CNSteps.pdf
http://www.saif.com/news/CSR_Report/_media/CNSteps.pdf
http://www.thecommunityguide.org/tobacco/tobacco.pdf
http://www.cdc.gov/tobacco/stateandcommunity/best_practices/index.htm
http://www.cdc.gov/tobacco/stateandcommunity/best_practices/index.htm
http://ntr.oxfordjournals.org/

