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Abstract

Background—Employers play a vital role in promoting and supporting tobacco use cessation 

among tobacco-using workers. Cigarette smoking during pregnancy is a preventable cause of 

complications in pregnancy and adverse infant health outcomes.

Purpose—To estimate cigarette smoking prevalence and attempts to quit among working women 

of reproductive age in different industries and occupations using a nationally representative survey. 

Methods: The 2009–2013 National Health Interview Survey data for women of reproductive age 

(18–49 years) who were working in the week prior to the interview (n = 30 855) were analyzed. 

Data were adjusted for nonresponse and weighted to produce nationally representative estimates.

Results—During 2009–2013, among working women of reproductive age, an estimated 17.3% 

(95% confidence interval [CI]: 16.7–17.8) and 12.9% (95% CI: 12.4–13.4) were current and 

former cigarette smokers, respectively. Of women who smoke daily, 44.5% (95% CI: 42.5–46.5) 

had made a quit attempt for more than 1 day in the year before the interview. Cigarette smoking 

prevalence was highest among women working in the construction industry (29.2%; 95% CI: 

22.8–35.7) and in construction and extraction occupations (34.6%; 95% CI: 23.4–45.9). Among 

working women who were pregnant at the time of the interview, 6.8% (95% CI: 4.4–9.2) and 

20.4% (95% CI: 16.9–24.0) were current and former cigarette smokers, respectively.

Conclusions—Cigarette smoking prevalence varies by industry and occupation. Intensifying 

tobacco control efforts in high prevalence industries and occupations could result in higher 

cessation rates and improvements in health among women of reproductive age.

Implications—This study identified discrepancies in cigarette smoking among women of 

reproductive age across industries and occupations. In the absence of smoke-free local and state 

laws, employer-established smoke-free policies and workplace cessation programs are important 
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for achieving reduction of tobacco use among women and for protecting other workers’ health. 

Results in this report may assist in developing educational campaigns targeting women in 

industries and occupations with high prevalence of cigarette smoking and low percentage of ever-

smokers who had quit.

Introduction

Smoking is the leading preventable cause of premature disease and death in the United 

States.1 Among adult U.S. workers, an estimated (annual average) 22.8% of men and 18.3% 

of women were cigarette smokers during 2004–2011.2 In addition, large differences exist in 

smoking prevalence in women by occupation with the highest smoking prevalence among 

women supervising construction trades and extraction workers (38.9%) and the lowest 

prevalence in women working as postsecondary teachers (7.0%).2

Employers play a vital role in promoting and supporting tobacco cessation.3,4 For example, 

the work-site can be an important setting for influencing health behaviors among workers.5 

In addition, establishing workplace policies that prohibit or restrict tobacco use improves 

workers’ health, increases the number of tobacco users who quit, and increases productivity 

and lowers business costs.3,5–9 Smoking restrictions in the workplace also reduce exposure 

to secondhand smoke among nonsmoking employees and the public.1,3 Recent findings from 

the 2009–2010 National Adult Tobacco Survey indicate that among nonsmoking employed 

adults, 20.4% were exposed to secondhand smoke in the prior week at their workplace.10

Women who smoke are as likely as men who smoke to develop lung cancer, heart disease, 

and chronic obstructive pulmonary disease.1 Among workers, women who smoke are more 

likely than men who smoke to rate their physical and emotional health as poor.2 In addition, 

cigarette smoking by women of reproductive age is a preventable cause of numerous 

complications in pregnancy and adverse infant health outcomes1,11 and children exposed to 

their parents’ secondhand smoke have increased risk of otitis media, acute lower respiratory 

illness, and of developing asthma or exacerbating existing asthma.12–14 Results of the 2006 

Behavioral Risk Factor Surveillance System (BRFSS) data analysis showed that an 

estimated 22.4% of reproductive-age women (defined as women aged 18–44 years) smoked 

cigarettes in 2006.15 Subsequent analysis of smoking before, during, and after pregnancy 

from 2000 through 2010 using Pregnancy Risk Assessment Monitoring System (PRAMS) 

indicated that smoking prevalence among female smokers before pregnancy has been stable, 

while prevalence during and after pregnancy decreased only slightly.16 Authors’ 

recommendations to more effectively reduce smoking prevalence in this population included 

establishing smoke-free environments in public places and the workplace.16

Tobacco control programs can increase their efficiency if they are focused on populations 

with a high prevalence of tobacco use and low rates of quitting. Syamlal et al.2 recently 

reported results of the 2004–2011 National Health Interview Survey (NHIS) data analysis on 

gender differences in cigarette smoking among working adults (aged ≥18 years). The authors 

provided detailed descriptions of cigarette smoking among working men and women by 

occupation that can inform interventions targeting specific work-sites. To our knowledge, no 

previous studies have addressed cigarette smoking among working women of reproductive 
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age. To address this deficit, we estimated cigarette smoking prevalence and quit ratios 

among working women of reproductive age (18–49 years) and those who were pregnant by 

industry and occupation using data from the 2009–2013 NHIS.

Materials and Methods

Data Source

The NHIS data are collected annually from a nationally representative sample of the 

noninstitutionalized U.S. civilian population through a personal interview. During 2009–

2013, 156 984 adult respondents participated in NHIS. The final response rates for the Adult 

Sample Person component ranged from 60.8% in 2010 to 65.4% in 2009.17 For this study, 

data for 30 855 currently working women of reproductive age (18–49 years) were analyzed.

Measurements

Employment—Survey participants were considered currently working if they responded 

affirmatively to any of the following questions when asked about their employment status 

during the week before their interview: “working 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.” 

Verbatim responses from employed adult respondents regarding their current industry 

(employer’s type of business) and occupation (employee’s type of work) were coded by 

trained specialists.17 For analyses, simple two-digit recodes for 21 industry groups and 23 

occupation groups provided in the NHIS dataset were used.

Health and Pregnancy Status—Self-reported general health status categories were 

collapsed into excellent/very good, good, and fair/poor. Pregnancy status was assessed with 

the question “Are you currently pregnant?” which was administered to all female survey 

participants aged 18–49 years.

Smoking Behavior—We followed previously established definitions for classifying 

cigarette smoking behavior.15,18,19 Current cigarette smokers were those who reported 

having smoked at least 100 cigarettes during their lifetime and reported smoking every day 

or some days at the time of interview. Former smokers were those who reported having 

smoked at least 100 cigarettes during their lifetime but not smoking at the time of the 

interview. Ever-smokers were current and former smokers combined. Never-smokers were 

those who reported not smoking at least 100 cigarettes during their lifetime. The percentage 

of ever-smokers who had quit (quit ratio) was calculated by dividing the number of former 

smokers by the number of ever-smokers. The percentage of daily smokers who made a quit 

attempt was the number of smokers who had stopped smoking for more than 1 day in the 

past year because they were trying to quit smoking divided by the number of daily 

smokers.15 Respondents who reported having smoked at least 100 cigarettes were asked 

“How old were you when you first started to smoke fairly regularly?” Responses (age in 

years and “never smoked regularly”) were used to calculate the age at which smokers started 

smoking regularly or percentage of ever-smokers who never started to smoke regularly.
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Statistical Analysis

We used SAS software version 9.2 (SAS Institute Inc, Cary, NC) for analyses. To improve 

the precision and reliability of the estimates, 2009–2013 NHIS data were combined. 

Aggregated data were examined to determine the prevalence (annual average) of current 

smokers, the percentage of ever-smokers who had quit, and the percentage of daily smokers 

who had made one or more quit attempts in the last year. Data were adjusted for 

nonresponse and weighted to be nationally representative; 95% confidence intervals (CIs) 

were calculated. To achieve annualized results, weights provided on the 2009–2013 sample 

adult files were adjusted for the number of years combined for the analysis (ie, divided by 

5).17 The survey design variables STRAT_P and PSU_P were used to adjust the standard 

errors (SEs) for the complex survey design. Subpopulation analyses (ie, for currently 

employed women aged 18–49 years) were done using the full combined data file and the 

DOMAIN option (or an equivalent procedure). Prevalence estimates with relative standard 

error (calculated as SE of the estimate divided by the estimate) more than or equal to 30% 

were considered unreliable and are not reported.

We used bivariable logistic regression to assess factors associated with cigarette smoking, 

quitting smoking, and making a quit attempt and multivariable logistic regression to 

calculate adjusted prevalence odds ratios (PORs). Responses with missing values were 

excluded from analyses. Variables associated with cigarette smoking, quitting smoking, and 

making a quit attempt in bivariable analyses at P value < .2 were selected for the 

multivariable logistic regression models to calculate adjusted PORs by industry and 

occupation. The independent variables for the models were selected using a backward 

selection process. The least significant variable was removed and the model was refit until 

the resulting regression coefficients for remaining independent variables were significant at 

P value < .05. The independent variables associated with cigarette smoking and quitting 

smoking (age, race, ethnicity, education level, family income, marital status, health 

insurance, health status, pregnancy status, and U.S. census region) were included in the 

initial models and remained in the models. Of the independent variables associated with 

making a quit attempt (age, race, ethnicity, and education level at P value < .05, and marital 

status, health insurance at P value < .2) and included in the initial models, two variables 

(marital status and health insurance) were removed. The referent group was all other 

currently employed women aged 18–49 years who were not in the industry/occupation of 

interest. The mean age at which current and former smokers started smoking regularly was 

calculated and compared using the t test. All tests were two-sided, and differences were 

considered significant at α = 0.05.

Results

During 2009–2013, of the estimated 232 million adults aged 18 years and older, 

approximately 44.7 million (19.3%) were currently working women of reproductive age 

(18–49 years). Cigarette smoking prevalence, percentage of ever-smokers who had quit, and 

percentage of daily smokers who made a quit attempt by demographic characteristics are 

shown in Supplementary Table 1. Of currently working women, an estimated 17.3% were 

current cigarette smokers; 75.5% (95% CI: 74.0–77.0) of current smokers were daily 
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smokers. Smoking prevalence was greater than 20% among women who were White 

(21.0%), American Indian/Alaska Native (21.2%); who reported multiple race (22.9%); had 

0–12 years of education (24.6%); whose highest education was a General Educational 

Development (GED) (45.6%) or high school diploma (25.0%); whose family income was 

less than $35 000 (24.3%); who were widowed, divorced, separated (25.7%); who had no 

health insurance (26.6%); who reported good (23.8%) or fair/poor health (30.1%); and who 

lived in the Midwest (21.3%). In bivariable analyses, current cigarette smoking was 

significantly (P < .05) associated with age, race/ethnicity, education, income, marital status, 

health insurance, health status, pregnancy status, and region (Supplementary Table 1).

An estimated 12.9% (95% CI: 12.4–13.4) of all working women aged 18–49 years were 

former cigarette smokers. Overall, 42.7% of ever-smokers had quit (Supplementary Table 1); 

of these 84.4% have quit 6 months or more prior to the interview. The percentages of ever-

smokers who had quit were highest among women aged 35–49 years (47.5%), Asian women 

(50.9%), those with graduate degree (71.3%), those with family income more than $100 000 

(61.9%), and married women (48.1%) and were lowest among women aged 18–24 years 

(27.2%), Black women (30.6%), those with 0–12 years of education (21.3%), whose family 

income was less than $35 000 (28.8%), and who were not insured (26.1%). In bivariable 

analyses, former smoking was significantly (P < .05) associated with age, race/ethnicity, 

education, income, marital status, health insurance, health status, pregnancy status, and 

region.

Among working women of reproductive age, the proportion who were daily cigarette 

smokers was 13.0% (95% CI: 12.5–13.5). Among daily smokers, the mean number of 

cigarettes smoked per day was 12.4 (SE: 0.13; 25th, 50th, 75th percentile: 7.5, 9.7, 18.1, 

respectively). Overall, less than half (44.5%) of daily smoking women had made a quit 

attempt for more than 1 day in the year before the interview (Supplementary Table 1). In 

bivariable analyses, having made a quit attempt was significantly (P < .05) associated with 

age, race/ethnicity, and educational level.

Among working women of reproductive age who had ever smoked cigarettes, 2.8% (95% 

CI: 2.4–3.2) never smoked regularly. The mean age at which ever smoking women began to 

smoke regularly was 17.5 years (SE: 0.05); 69.8% of ever smoking women started to smoke 

regularly at age 18 years and younger. There was no significant difference between current 

and former cigarette smokers in the mean age when at which they first started to smoke 

regularly (17.6 vs. 17.4 years, P = .09).

An estimated 1.2 million (2.8%) working women of reproductive age were pregnant at the 

time of the interview; their mean age was 29 years. Of pregnant women, an estimated 6.8% 

were current cigarette smokers (4.3%; 95% CI: 2.4–6.1 were daily smokers) and 20.4% 

(95% CI: 16.9–24.0) were former smokers. The mean age of currently smoking pregnant 

women was 28.3 years (SE: 0.37); 62.5% (95% CI: 49.8–75.2) were daily smokers. Among 

pregnant daily smokers, the mean number of cigarettes smoked per day was 12.6 (SE: 0.62; 

25th, 50th, 75th percentile: 8.0, 9.8, 14.6, respectively). Among pregnant working women, 

the proportion of ever-smokers who had quit was 75.0%. Of former cigarette smokers who 
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were pregnant at time of interview, 40.6% (95% CI: 30.7–50.6) quit smoking within a year 

prior to the interview.

Among ever cigarette smoking working women who were pregnant at the time of interview, 

the mean age at which they began to smoke regularly was 17.3 years (SE: 0.23); 68.6% of 

ever smoking pregnant women started to smoke regularly at age 18 years and younger. 

Among ever smoking women who were pregnant at the time of interview, the mean age at 

which they began to smoke regularly significantly differed between current and former 

smokers (18.1 vs. 17.1 years, P = .01).

When the data were examined by study participants’ industry, the prevalence of current 

cigarette smoking among reproductive-age women was highest for those working in 

construction (29.2%), accommodation and food services (26.2%), and mining (24.7%) 

(Supplementary Table 2). When examined by occupation, the prevalence of cigarette 

smoking was highest among women working in construction and extraction (34.6%), 

transportation and material moving (28.6%), and food preparation and serving related 

(26.8%). After adjusting for covariates, women working in the construction industry and in 

protective service occupations had the highest odds (POR = 1.68 and 1.65, respectively) and 

those working in educational services and education, training, and library occupations had 

the lowest odds of being a current smoker (POR = 0.58 and 0.63, respectively) 

(Supplementary Table 3).

The accommodation and food services industry and the food preparation and serving related 

occupations had the lowest percentages of ever-smokers who had quit (27.3% and 25.8%, 

respectively) (Supplementary Table 2). After adjusting for covariates, women working in 

other services (except public administration) industry and in personal care and service 

occupations had the highest odds (POR = 1.45 and 1.40, respectively) and those working in 

protective service occupations had the lowest odds of quitting smoking (POR = 0.52) 

(Supplementary Table 3).

The agriculture, forestry, fishing, and hunting industry and the arts, design, entertainment, 

sports, and media occupations had the lowest percentages of daily cigarette smokers who 

had made an attempt to quit (32.4% and 28.3%, respectively) (Supplementary Table 2). 

After adjusting for covariates, women working in the retail trade industry and in arts, design, 

entertainment, sports, and media occupations had the lowest odds of making an attempt to 

quit (POR = 0.77 and 0.47, respectively) (Supplementary Table 3).

Discussion

This report provides national estimates on the prevalence of cigarette smoking among 

working women of reproductive age by occupation and industry of employment. 

Approximately one in six working women of reproductive age reported being a current 

cigarette smoker. Consistent with previous reports, cigarette smoking status was significantly 

associated with age, race, educational level, marital status, health status, and income level 

and, after adjusting for demographic characteristics, with certain industries and 

occupations.20–24
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The cigarette smoking prevalence estimate for working women of reproductive age reported 

here for 2009–2013 (17.3%) is similar to the 18.3% prevalence reported for all working 

women aged 18 years and older based on 2004–2011 NHIS data.2 Also, the percentage of 

daily cigarette smokers with recent quit attempts in the current study (44.5%) was similar to 

the percentage reported from the 2004–2011 NHIS (46.2%) study.2 These results are 

consistent with the overall decline in cigarette smoking prevalence among adult women 

between 2005 and 2013,25 and the overall lower smoking prevalence observed among 

employed women than unemployed women.26,27

In the current study, an estimated 6.8% of working women aged 18–49 who were pregnant at 

the time of the interview were current cigarette smokers. This finding was lower than the 

proportion (10.7%) reported from 27 areas included in PRAMS in 2010.16 However, these 

findings may not be comparable because PRAMS collected data from women with a recent 

live birth, included employed and unemployed women, and only assessed cigarette smoking 

during the last 3 months of pregnancy. National prenatal smoking estimates are not currently 

available. The standard birth certificate was revised in 2003 and questions assessing prenatal 

smoking status were changed and is a potential source of this information.28 However, not 

all states have implemented the 2003 revision. Thus, there is not a consistent method for 

assessing prenatal smoking status across all states.

Previous reports have indicated that smoking prevalence among blue-collar workers is 

higher than among white-collar workers.24,29 Likewise, current cigarette smoking 

prevalence and behavior in this analysis varied by industry and occupation with the highest 

prevalence among the construction, accommodation and food services, and mining industry, 

and construction and extraction, transportation and material moving, and food preparation 

and serving related occupations. These proportions are 4.2–6.0 times greater than those 

reported by life, physical, and social services workers, the occupation group with the lowest 

reported smoking prevalence. These discrepancies may be explained, in part, by social and 

cultural norms regarding tobacco use in different types of work places (eg, smoking workers 

may feel a sense of belonging with a group of smoking coworkers),30 access to quitting 

assistance,31 and variation in implementation of tobacco-free workplace policies at the state 

and local levels.32,33 For example, since 1990, nearly 700 local municipalities have 

implemented comprehensive smoke-free laws (ie, laws that prohibit smoking in all indoor 

areas of work-sites, restaurants, and bars) that cover 49.5% (151.5 million) of U.S. 

residents.10,34,35 As of March 2015, 26 states and the District of Columbia have 

comprehensive smoke-free laws.36 Using the 2010 NHIS data, Yong et al. found that more 

than 65% of smoking workers were interested in quitting, and more than 53% made a quit 

attempt. However, only 7% successfully quit smoking.37 The authors reported that smokers 

were less likely to successfully cease smoking if they had frequent exposure to others 

smoking at work but more likely if they had health insurance.

Despite the increase in comprehensive smoke-free laws coverage, substantial proportion of 

workers are exempt from these laws, in particular those who work outdoors.33,38,39 For 

example, in states with laws that prohibit smoking in all indoor areas of restaurants, some 

workers (eg, wait staff) might be exposed to secondhand smoke on an outdoor patio or deck. 

Some municipalities started enacting regulations that prohibit smoking in outdoor deck and 
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patio areas at bars and restaurants.40 Also, in many states smoke-free laws are not 

comprehensive, that is, exclude restaurants or bars.34 Other outdoor workers are also not 

covered. Using the 2010 NHIS data, Calvert et al.38 reported that the three occupations with 

the highest proportion of outdoor workers were farming (90.1%), construction and extraction 

occupations (79.5%), and protective service occupations (ie, police, firefighters, and guards, 

59.3%). The authors found that the prevalence of workplace exposure to secondhand smoke 

was 14.9% for all workers and 10.0% for nonsmokers. The top three occupations with 

highest proportion of nonsmokers frequently exposed to secondhand smoke were 

construction and extraction (28.5%), protective service (20.2%), and transportation and 

material moving (16.9%).38 Johnson et al.41 also analyzed the 2010 NHIS data and found 

that among nonsmoking working women of reproductive age (18–44 years), an estimated 

9% were exposed to secondhand smoke at work with the highest proportions among women 

working in the accommodation and food services industry (19%) and in food preparation 

and serving related occupations (19%). Because implementation of smoke-free policies that 

prohibit or restrict tobacco use increases tobacco cessation rates,3,5–9 the exclusion of 

outdoor workers from these laws may partially explain the high smoking prevalence in 

certain occupations reported here (ie, construction and extraction; installation, maintenance, 

and repair; production; transportation and material moving; and food preparation and 

serving related occupations).

The findings in this report are subject to some limitations. For this study, NHIS general 

population sample weights were used to examine smoking behavior of reproductive-age 

women. Selecting women aged 18–49 years might result in estimates that are biased by the 

values at the beginning or end of the age range and may not correctly represent women who 

are more likely to give birth.42 Johnson et al.41 adjusted NHIS weights using age- and race/

ethnicity (four groups)-specific live birth rates. Although, the use of live birth certificates 

was intended to better reflect the age distribution of pregnant women the authors recognized 

the limitation of their approach—“substantial proportion of pregnancies do not end in live 

birth, and characteristics of mothers and their occupations might differ between mothers 

who have live births and those who have other birth outcomes.” No studies are available that 

assessed the impact of weights adjustment on the smoking estimates for women aged 18–49 

years. Second, while our objective was to examine smoking status among working women 

of reproductive age, some working women, including those who were pregnant, might have 

temporarily left the workforce at the time of the survey. Third, estimates for cigarette 

smoking and smoking cessation are based on self-report and are not biochemically validated. 

Previous research has documented that 22.9% of pregnant women who smoke and 9.2% of 

nonpregnant women of reproductive age do not disclose their smoking status in survey 

questionnaires43; thus, this report likely underestimates actual smoking prevalence, 

especially among pregnant women. Fourth, no data were available on pregnant women’s 

gestational age at the time of the interview. Pregnant women’s smoking status can fluctuate 

across pregnancy, and this study did not assess smoking status across the entire pregnancy.44 

Finally, no information on forms of tobacco use other than cigarettes was assessed. An 

analysis of the 2012–2013 National Adult Tobacco Survey data indicated that among all 

women aged 18 years and older, 1.5% smoked cigars, cigarillos, or filtered little cigars and 

3.6% used electronic cigarettes.18
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CDC recommends that employers establish and maintain smoke-free workplaces, promote 

comprehensive tobacco cessation support to all tobacco-using workers and, where feasible, 

to their dependents.3 Smoking in workplaces can be successfully addressed through a 

worker health program that combines health promotion with occupational safety and health 

prevention.5 A respiratory protection program and its components in the occupational 

settings are discussed elsewhere.45–48

Pregnancy offers an exceptional opportunity to encourage women to quit smoking. Pregnant 

smokers are generally aware that tobacco use can be harmful to the fetus and so are highly 

motivated to quit.49 The Affordable Care Act includes provisions to provide counseling 

services for pregnant tobacco users and full coverage for tobacco cessation services for 

pregnant women in states’ Medicaid programs.50 In addition, women who quit during 

pregnancy are more likely to be abstinent in later life compared with women who continue 

to smoke during pregnancy.51

Conclusions

This study identified discrepancies in cigarette smoking among women of reproductive age 

across industries and occupations. Interventions to reduce smoking tailored to specific 

occupations are effective.52,53 The prevention and reduction of tobacco use among women 

of reproductive age are essential to reduce the burden of pregnancy complications from 

cigarette smoking and adverse health effects of children’s exposure to secondhand smoke.15 

In the absence of smoke-free local and state laws, employer-established smoke-free policies 

and workplace cessation programs are important for achieving this goal and for protecting 

other workers’ health. Results in this report may assist in developing educational campaigns 

targeting women in industries and occupations with high prevalence of cigarette smoking 

and low percentage of ever-smokers who had quit.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

Funding

This study was supported by the Centers for Disease Control and Prevention.

We thank Drs. Brian A. King, National Center for Chronic Disease Prevention and Health Promotion, CDC, and 
Candice Y. Johnson, National Institute for Occupational Safety and Health, CDC, for their helpful comments. The 
findings and conclusions in this report are those of authors and do not necessarily represent the views of the Centers 
for Disease Control and Prevention.

References

1. DHHS. The Health Consequences of Smoking—50 Years of Progress: A Report of the Surgeon 
General. Atlanta, GA: U.S. Department of Health and Human Services, Centers for Disease Control 
and Prevention, National Center for Chronic Disease Prevention and Health Promotion, Office on 
Smoking and Health; 2014. www.cdc.gov/tobacco/data_statistics/sgr/50th-anniversary/index.htm 
[Accessed September 3, 2015]

Mazurek and England Page 9

Nicotine Tob Res. Author manuscript; available in PMC 2017 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2. Syamlal G, Mazurek JM, Dube SR. Gender differences in smoking among U.S. working adults. Am 
J Prev Med. 2014; 47(4):467–475. DOI: 10.1016/j.amepre.2014.06.013 [PubMed: 25049215] 

3. CDC. [Accessed September 3, 2015] Current Intelligence Bulletin 67: Promoting Health and 
Preventing Disease and Injury Through Workplace Tobacco Policies. DHHS (NIOSH) Publication 
No. 2015-113. www.cdc.gov/niosh/docs/2015-113/pdfs/cib-67_2015-113_v5.pdf

4. Fiore, MC., Jaén, CR., Baker, TB., et al. Treating Tobacco Use and Dependence: 2008 Update. 
Clinical Practice Guideline. Rockville, MD: U.S. Department of Health and Human Services, Public 
Health Service; 2008. www.ncbi.nlm.nih.gov/books/NBK63952/ [Accessed September 3, 2015]

5. Sorensen G, Barbeau EM. Integrating occupational health, safety and worksite health promotion: 
opportunities for research and practice. Med Lav. 2006; 97(2):240–257. [PubMed: 17017356] 

6. Berman M, Crane R, Seiber E, Munur M. Estimating the cost of a smoking employee. Tob Control. 
2014; 23(5):428–433. DOI: 10.1136/tobaccocontrol-2012-050888 [PubMed: 23733918] 

7. CDC. Save Lives, Save Money: Make Your Business Smoke-Free. Atlanta, GA: U.S. Department of 
Health and Human Services; www.cdc.gov/tobacco/basic_information/secondhand_smoke/guides/
business/pdfs/save_lives_save_money.pdf [Accessed September 3, 2015]

8. Hopkins DP, Razi S, Leeks KD, Priya Kalra G, Chattopadhyay SK, Soler RE. Task Force on 
Community Preventive Services. Smokefree policies to reduce tobacco use. A systematic review. 
Am J Prev Med. 2010; 38(2 Suppl):S275–S289. DOI: 10.1016/j.amepre.2009.10.029 [PubMed: 
20117612] 

9. Zellers L, Thomas MA, Ashe M. Legal risks to employers who allow smoking in the workplace. Am 
J Public Health. 2007; 97(8):1376–1382. DOI: 10.2105/AJPH.2006.094102 [PubMed: 17600261] 

10. King BA, Homa DM, Dube SR, Babb SD. Exposure to secondhand smoke and attitudes toward 
smoke-free workplaces among employed U.S. adults: findings from the National Adult Tobacco 
Survey. Nicotine Tob Res. 2014; 16(10):1307–1318. DOI: 10.1093/ntr/ntu069 [PubMed: 
24812025] 

11. DHHS. Women and Smoking: A Report of the Surgeon General. Atlanta, GA: U.S. Department of 
Health and Human Services, Centers for Disease Control and Prevention, National Center for 
Chronic Disease Prevention and Health Promotion, Office on Smoking and Health; 
www.ncbi.nlm.nih.gov/books/NBK44303/ [Accessed September 3, 2015]

12. DHHS. Surgeon General’s Report—The Health Consequences of Involuntary Exposure to Tobacco 
Smoke. Atlanta, GA: U.S. Department of Health and Human Services, Centers for Disease Control 
and Prevention, National Center for Chronic Disease Prevention and Health Promotion, Office on 
Smoking and Health; 2006. www.ncbi.nlm.nih.gov/books/NBK44324/ [Accessed September 3, 
2015]

13. Etzel RA. How environmental exposures influence the development and exacerbation of asthma. 
Pediatrics. 2003; 112(1 Pt 2):233–239. [PubMed: 12837915] 

14. Homa DM, Neff LJ, King BA, et al. Vital signs: disparities in nonsmokers’ exposure to secondhand 
smoke—United States, 1999–2012. MMWR Morb Mortal Wkly Rep. 2015; 64(4):103–108. 
[Accessed September 3, 2015] www.cdc.gov/mmwr/preview/mmwrhtml/mm6404a7.htm. 
[PubMed: 25654612] 

15. CDC. Smoking prevalence among women of reproductive age—United States, 2006. MMWR 
Morb Mortal Wkly Rep. 2008; 57(31):849–852. [Accessed September 3, 2015] www.cdc.gov/
mmwr/preview/mmwrhtml/mm5731a2.htm. [PubMed: 18685552] 

16. Tong VT, Dietz PM, Morrow B, et al. Trends in smoking before, during, and after pregnancy—
Pregnancy Risk Assessment Monitoring System, United States, 40 sites, 2000–2010. MMWR 
Surveill Summ. 2013; 62(6):1–19. [Accessed September 3, 2015] www.cdc.gov/mmwr/preview/
mmwrhtml/ss6206a1.htm. 

17. DHHS. [Accessed September 3, 2015] National Health Interview Survey (NHIS), Public Use Data 
Release. Survey Description. 2013. ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/
Dataset_Documentation/NHIS/2013/srvydesc.pdf

18. Agaku IT, King BA, Husten CG, et al. Tobacco product use among adults—United States, 2012–
2013. MMWR Morb Mortal Wkly Rep. 2014; 63(25):542–547. [Accessed September 3, 2015] 
www.cdc.gov/mmwr/preview/mmwrhtml/mm6325a3.htm. [PubMed: 24964880] 

Mazurek and England Page 10

Nicotine Tob Res. Author manuscript; available in PMC 2017 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2013/srvydesc.pdf
ftp://ftp.cdc.gov/pub/Health_Statistics/NCHS/Dataset_Documentation/NHIS/2013/srvydesc.pdf


19. Agaku IT, King BA, Dube SR. Current cigarette smoking among adults—United States, 2005–
2012. MMWR Morb Mortal Wkly Rep. 2014; 63(2):29–34. [Accessed September 3, 2015] 
www.cdc.gov/mmwr/preview/mmwrhtml/mm6302a2.htm. [PubMed: 24430098] 

20. Barbeau EM, Krieger N, Soobader MJ. Working class matters: socioeconomic disadvantage, race/
ethnicity, gender, and smoking in NHIS 2000. Am J Public Health. 2004; 94(2):269–278. 
[Accessed September 3, 2015] www.ncbi.nlm.nih.gov/pmc/articles/PMC1448243/. [PubMed: 
14759942] 

21. CDC. Cigarette smoking among adults—United States, 2007. MMWR Morb Mortal Wkly Rep. 
2008; 57(45):1221–1226. [Accessed September 3, 2015] www.cdc.gov/mmwr/preview/
mmwrhtml/mm5745a2.htm. [PubMed: 19008790] 

22. CDC. Current cigarette smoking among adults—United States, 2011. MMWR Morb Mortal Wkly 
Rep. 2012; 61(44):889–894. [Accessed September 3, 2015] www.cdc.gov/mmwr/preview/
mmwrhtml/mm6144a2.htm. [PubMed: 23134971] 

23. Chin DL, Hong O, Gillen M, Bates MN, Okechukwu CA. Cigarette smoking in building trades 
workers: the impact of work environment. Am J Ind Med. 2012; 55(5):429–439. DOI: 10.1002/
ajim.22031 [PubMed: 22392815] 

24. Syamlal G, Mazurek JM, Hendricks SA, Jamal A. Cigarette smoking trends among U.S. working 
adult by industry and occupation: findings from the 2004–2012 National Health Interview Survey. 
Nicotine Tob Res. 2015; 17(10):599–606. DOI: 10.1093/ntr/ntu185 [PubMed: 25239956] 

25. Jamal A, Agaku IT, O’Connor E, King BA, Kenemer JB, Neff L. Current cigarette smoking among 
adults—United States, 2005–2013. MMWR Morb Mortal Wkly Rep. 2014; 63(47):1108–1112. 
[Accessed September 3, 2015] www.cdc.gov/mmwr/preview/mmwrhtml/mm6347a4.htm. 
[PubMed: 25426653] 

26. Lee AJ, Crombie IK, Smith WC, Tunstall-Pedoe HD. Cigarette smoking and employment status. 
Soc Sci Med. 1991; 33(11):1309–1312. DOI: 10.1016/0277-9536(91)90080-V [PubMed: 
1776044] 

27. Prochaska JJ, Shi Y, Rogers A. Tobacco use among the job-seeking unemployed in California. Prev 
Med. 2013; 56(5):329–332. DOI: 10.1016/j.ypmed.2013.01.021 [PubMed: 23415765] 

28. CDC. [Accessed September 3, 2015] National Vital Statistics System. 2003 Revisions of the U.S. 
Standard Certificates of Live Birth. www.cdc.gov/nchs/data/dvs/birth11-03final-ACC.pdf

29. Lee DJ, Fleming LE, Arheart KL, et al. Smoking rate trends in U.S. occupational groups: the 1987 
to 2004 National Health Interview Survey. J Occup Environ Med. 2007; 49(1):75–81. DOI: 
10.1097/JOM.0b013e31802ec68c [PubMed: 17215716] 

30. Barbeau EM, Goldman R, Roelofs C, et al. A new channel for health promotion: building trade 
unions. Am J Health Promot. 2005; 19(4):297–303. [PubMed: 15768924] 

31. Ham DC, Przybeck T, Strickland JR, Luke DA, Bierut LJ, Evanoff BA. Occupation and workplace 
policies predict smoking behaviors: analysis of national data from the current population survey. J 
Occup Environ Med. 2011; 53(11):1337–1345. DOI: 10.1097/JOM.0b013e3182337778 [PubMed: 
21988795] 

32. CDC. State smoke-free laws for worksites, restaurants, and bars—United States, 2000–2010. 
MMWR Morb Mortal Wkly Rep. 2011; 60(15):472–475. [Accessed September 3, 2015] 
www.cdc.gov/mmwr/preview/mmwrhtml/mm6015a2.htm. [PubMed: 21508923] 

33. Shopland DR, Anderson CM, Burns DM, Gerlach KK. Disparities in smoke-free workplace 
policies among food service workers. J Occup Environ Med. 2004; 46(4):347–356. DOI: 
10.1097/01.jom.0000121129.78510.be [PubMed: 15076653] 

34. ANF American Nonsmokers’ Rights Foundation. [Accessed September 11, 2015] Summary of 
100% Smokefree State Laws and Population Protected by 100% U.S. Smokefree Laws. 2015. 
www.no-smoke.org/pdf/SummaryUSPopList.pdf

35. ANF. American Nonsmokers’ Rights Foundation. [Accessed September 11, 2015] Chronological 
Table of U.S. Population Protected by 100% Smokefree State or Local Laws. 2015. www.no-
smoke.org/pdf/EffectivePopulationList.pdf

36. CDC. [Accessed September 11, 2015] State Tobacco Activities Tracking and Evaluation (STATE) 
System. www.cdc.gov/STATESystem/

Mazurek and England Page 11

Nicotine Tob Res. Author manuscript; available in PMC 2017 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



37. Yong LC, Luckhaupt SE, Li J, Calvert GM. Quit interest, quit attempt and recent cigarette smoking 
cessation in the US working population, 2010. Occup Environ Med. 2014; 71(6):405–414. DOI: 
10.1136/oemed-2013-101852 [PubMed: 24497440] 

38. Calvert GM, Luckhaupt SE, Sussell A, Dahlhamer JM, Ward BW. The prevalence of selected 
potentially hazardous workplace exposures in the US: findings from the 2010 National Health 
Interview Survey. Am J Ind Med. 2013; 56(6):635–646. DOI: 10.1002/ajim.22089 [PubMed: 
22821700] 

39. Sweeney CT, Shopland DR, Hartman AM, et al. Sex differences in work-place smoking policies: 
results from the current population survey. J Am Med Womens Assoc. 2000; 55(5):311–315.

40. Mullaney, K. Wicked Local. Gatehouse Media; Outdoor Patio Smoking Regulations Approved in 
Provincetown. www.wickedlocal.com/x1381736661/Outdoor-patio-smoking-regulations-
approved-in-Provincetown [Accessed September 14, 2015]

41. Johnson CY, Luckhaupt SE, Lawson CC. Inequities in workplace secondhand smoke exposure 
among nonsmoking women of reproductive age. Am J Public Health. 2015; 105(suppl 3):e33–e40. 
DOI: 10.2105/AJPH.2014.302380

42. Parker J, Branum A, Axelrad D, Cohen J. Adjusting National Health and Nutrition Examination 
Survey sample weights for women of childbearing age. Vital Health Stat. 2013; 2(157):1–29.

43. Dietz PM, Homa D, England LJ, et al. Estimates of nondisclosure of cigarette smoking among 
pregnant and nonpregnant women of reproductive age in the United States. Am J Epidemiol. 2011; 
173(3):355–359. DOI: 10.1093/aje/kwq381 [PubMed: 21178103] 

44. England LJ, Grauman A, Qian C, et al. Misclassification of maternal smoking status and its effects 
on an epidemiologic study of pregnancy outcomes. Nicotine Tob Res. 2007; 9(10):1005–1013. 
DOI: 10.1080/14622200701491255 [PubMed: 17852766] 

45. CDC, NIOSH. [Accessed December 11, 2015] Workplace Safety and Health Topics. Respirators. 
www.cdc.gov/niosh/topics/respirators/

46. OSHA. [Accessed December 11, 2015] Safety and Health Topics. Respiratory Protection. 
www.osha.gov/SLTC/respiratoryprotection/index.html

47. Harber P, Barnhart S, Boehlecke BA, et al. Respiratory protection guidelines. This official 
statement of the American Thoracic Society was adopted by the ATS Board of Directors, March 
1996. Am J Respir Crit Care Med. 1996; 154(4 pt 1):1153–1165. [PubMed: 8887621] 

48. Redlich CA, Tarlo SM, Hankinson JL, et al. American Thoracic Society Committee on Spirometry 
in the Occupational Setting. Official American Thoracic Society technical standards: spirometry in 
the occupational setting. Am J Respir Crit Care Med. 2014; 189(8):983–993. DOI: 10.1164/rccm.
201402-0337ST [PubMed: 24735032] 

49. Orleans CT, Johnson RW, Barker DC, Kaufman NJ, Marx JF. Helping pregnant smokers quit: 
meeting the challenge in the next decade. West J Med. 2001; 174(4):276–281. [Accessed 
September 3, 2015] www.ncbi.nlm.nih.gov/pmc/articles/PMC1071357/. [PubMed: 11290688] 

50. [Accessed September 3, 2015] The Patient Protection and Affordable Care Act. Public Law 
111-148-March 23, 2010. Sec. 4107. www.gpo.gov/fdsys/pkg/PLAW-111publ148/pdf/
PLAW-111publ148.pdf

51. Rattan D, Mamun A, Najman JM, Williams GM, Doi SA. Smoking behaviour in pregnancy and its 
impact on smoking cessation at various intervals during follow-up over 21 years: a prospective 
cohort study. BJOG. 2013; 120(3):288–295. discussion 296. DOI: 10.1111/1471-0528.12027 
[PubMed: 23127211] 

52. 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(1):53–61. DOI: 
10.1007/s10552-005-0271-0 [PubMed: 16411053] 

53. Sorensen G, Barbeau EM, Stoddard AM, et al. Tools for health: the efficacy of a tailored 
intervention targeted for construction laborers. Cancer Causes Control. 2007; 18(1):51–59. DOI: 
10.1007/s10552-006-0076-9 [PubMed: 17186421] 

Mazurek and England Page 12

Nicotine Tob Res. Author manuscript; available in PMC 2017 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript


	Abstract
	Introduction
	Materials and Methods
	Data Source
	Measurements
	Employment
	Health and Pregnancy Status
	Smoking Behavior

	Statistical Analysis

	Results
	Discussion
	Conclusions
	References

