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Abstract

Purpose: To determine whether there are rural/urban differences in e-cigarette use and reasons 

for use that vary across the 10 Health & Human Services (HHS) regions.

Methods: Age-adjusted bivariate and multivariable analyses were conducted for n=225,413 

respondents to the 2014–2015 Tobacco Use Supplement-Current Population Survey to estimate the 

prevalence of e-cigarette use. Reasons for e-cigarette use were collected from n=16,023 self-

respondents who reported ever using e-cigarettes.

Findings: While nationally rural residents appeared more likely to use e-cigarettes, adjusted 

results indicated that current e-cigarette use was significantly less likely across the northern and 

western regions (New England, East North Central, Heartland, North Central Mountain, 

Northwest, and Southwest Pacific regions). Reasons for e-cigarette use differed by urban/rural 

status and region; for example, the rationale to use e-cigarettes as a smoking cessation aid was 

significantly more common among rural compared to urban adults in the New England and New 

York/New Jersey regions, but less common in the Southeast.

Conclusions: For several regions, there were no significant rural/urban differences in e-cigarette 

use and reasons for use. Yet those regions that present differences face the need to develop public 

health approaches to minimize urban/rural disparities in health education, services, and outcomes 

related to tobacco use, particularly where access to health care is limited. Public health campaigns 

and guidance for clinical care within HHS regions should be tailored to reflect regional differences 

in beliefs about e-cigarettes.
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Smoking rates are disproportionately higher in rural areas in the United States.1–5 For 

example, the 2013 Behavioral Risk Factor Surveillance System (BRFSS) data indicate a 

current nonsmoking rate of 83.9% in large metro areas compared to 74.9% in noncore 

counties,2 and the 2015 rate of past month tobacco use as measured in the National Survey 

on Drug Use and Health in large metro areas was 21.4% compared to 34.0% in completely 

rural areas.1 This urban-rural disparity has increased in the last decade due to declining 

urban smoking and stagnant rural rates.6 Concomitantly, smoking-related diseases in rural 

areas consistently exceed rates in urban areas.4,7 Importantly, national rates of tobacco use, 

even those distinguishing rural-urban differences, mask regional differences. Within the 9 

US Census Bureau divisions, rural-urban disparities in tobacco use vary by product category, 

highlighting the reality that rural regions themselves are not homogenous.5 Cultural 

differences and variations in tobacco control policies across the US also inform regional 

differences in smoking and smoking-related diseases.8 However, the intersection of rural-

urban disparities and regional differences has not been well-studied, despite the importance 

of understanding population distinctions that would inform prevention, treatment, and policy 

efforts in an era of increasing barriers to health care in rural areas.9

The US Surgeon General references e-cigarettes as one alternative to cigarettes, with 

concerns about use in vulnerable populations such as youth and pregnant women.10 Several 

studies have documented patterns of increasing use of e-cigarettes over time. Chapman and 

Wu summarized national estimates of ever e-cigarette use from surveys in 2009, 2010, and 

2011, reporting a range from 2.9%−6.2% among US adults.11 Other sources report varying 

but generally higher estimates of ever use for more recent years. The May 2014 Tobacco Use 

Supplement to the Current Population Survey (TUS-CPS) estimate of ever use was 7.7%,12 

while the National Health Interview Survey estimated that about 1 in 8 US adults had ever 

tried an e-cigarette as of 2014.13 The estimate of ever use of e-cigarettes based on the 2013–

2014 Population Assessment of Tobacco and Health (PATH) data was higher (17.7%).14 

Current e-cigarette use among adults defined as any use in the past 30 days was estimated at 

a higher rate (6.7%) in the 2013–2014 PATH sample14 than in the 2014 Current Population 

Survey (2.1%).12 Current e-cigarette use defined as use every day or some days was 

estimated to be 3.7% in the 2014 National Health Interview Survey13 and 5.5% in the 2013–

2014 PATH sample.14 In addition to variations in definition and sample, these studies 

provide varying estimates of current use by sociodemographic subgroups and smoking 

status.

A number of studies have assessed individual reasons for use of e-cigarettes. Focus groups 

highlighted beliefs about relative safety (vs. combustible cigarettes) and the potential for 

smoking cessation support, as well as appreciation for accessibility and options for use 

indoors,15 social/recreational reasons,16 and positive feedback from family and friends.17 

Online samples endorsed similar reasons for e-cigarette use, highlighting health and 

cessation, but also referencing convenience, a less aversive smell, cost, and curiousity.18–20 
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Importantly, reasons for use may vary by demographic characteristics. For example, young 

adults may be more likely to focus on their enjoyment than on cessation21 and female users 

may feel motivated by family recommendations and weight control whereas male users may 

report they are motivated by health and smoking cessation goals.22–24 We did not find 

studies examining different motivations by geographic region.

Given the salience of health motivations for e-cigarette use and concerns about both 

tobacco-related health disparities and potential health risks of e-cigarettes,25 several studies 

have sought to track beliefs about e-cigarettes in terms of perceived health risks relative to 

combustible cigarettes as well as perceptions of e-cigarettes as a method to support quitting 

smoking. In a systematic review of 49 studies examining e-cigarette beliefs and use, 

individuals tended to endorse use of e-cigarettes based on beliefs that they would be 

healthier than conventional smoking and that they would support smoking cessation.26 

Although studies of US adults indicate increasing concerns about the relative harmfulness of 

e-cigarettes,26–30 both smoking status and e-cigarette use appear to be associated with a 

belief that e-cigarette use supports smoking cessation.31

Few studies have directly examined beliefs about the potential for harm to others through 

secondhand exposure to e-cigarette aerosol. Tan and associates assessed beliefs that 

personally breathing secondhand e-cigarette vapors would be less harmful to one’s own 

health than secondhand smoke exposure (39% agreed, 34% had no opinion, 22% disagreed).
31 Still, banning e-cigarette use in public spaces has been supported by a majority (60%

−74%) of US adults.32–34 Less consistent support (37% opposed, 40% uncertain) was found 

when adults were asked whether e-cigarettes should be banned in places where cigarettes are 

already banned,28 highlighting more uncertainty in perceptions of relative risks.

While there has been increasing attention to measuring beliefs about e-cigarettes and use of 

these products, no studies have examined these questions in light of regional and rural-urban 

disparities in smoking behavior. This study highlights the potential disparities in e-cigarette 

use and investigates differences in beliefs and risk perceptions about this product across the 

10 Health & Human Services (HHS) regions with the purpose of supporting public health 

prevention, cessation, and policy goals.

Methods

Data

The study data were from the 2014–2015 Tobacco Use Supplement (TUS) to the Current 

Population Survey (CPS), fielded in July 2014, January 2015, and May 2015 by telephone 

for two-thirds of the households and in-person interviews for the remaining third. The TUS-

CPS queried approximately 240,000 non-institutionalized current civilian US adults 18 years 

and older, including 50 states and the District of Columbia, about their tobacco product use 

with demographic measures available from the core CPS. A complex sample design was 

used to select respondents.35 All adults within sampled households were eligible for 

interview and households with 2 or fewer eligible adults provided responses for themselves. 

Large households with 3 or more eligible adults were interviewed through a combination of 

self-respondent and proxy interviews through random selection. The prevalence of ever and 
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of current e-cigarette use, and of current smoking, was estimated based on both self-

respondents and proxies for a sample size of n=47,109 rural and n=178,304 urban 

respondents. Reasons for e-cigarette use were collected from those self-respondents who 

reported ever e-cigarette use (n=16,023 of whom 3,877 are rural residents and 12,146 are 

urban residents). Regional sample size limitations precluded comparisons between exclusive 

e-cigarette users and dual users of e-cigarettes and combustible cigarettes.

Geography.—Respondent households were geocoded by rural-urban status and geographic 

region by the Census Bureau. Respondents were classified as either urban (metropolitan 

areas of 50,000 or more people) or rural (micropolitan and non-core areas of fewer than 

50,000 people) using the OMB county-level definition. Respondents were further classified 

into 10 HHS regions to allow for a comparison between rural and urban residents at a more 

granular level that aligns with regionally available HHS funding. HHS regions cluster groups 

of states together as follows (regional labels in italics are added for the purposes of 

discussion, see Figure 1)36: region 1 (New England: CT, ME, MA, NH, RI, VT); region 2 

(NY/NJ); region 3 (Mid-Atlantic: DE, DC, MD, PA, VA, WV); region 4 (Southeast: AL, FL, 

GA, KY, MS, NC, SC, TN); region 5 (East North Central: IL, IN, MI, MN, OH, WI); region 

6 (South Central: AR, LA, NM, OK, TX); region 7 (Heartland: IA, KS, MO, NE); region 8 

(North Central Mountain: CO, MT, ND, SD, UT, WY); region 9 (Southwest Pacific: AZ, 

CA, HI, NV); and region 10 (Northwest: AK, ID, OR, WA).

Measures

E-cigarette use.—E-cigarette use history was assessed of adults with the screener item 

“have you ever used e-cigarettes even one time?” A follow-up question about current use 

was then asked of ever users to determine whether they “now use an e-cigarette every day, 

some days or not at all.” Respondents who had ever used e-cigarettes and reported a current 

frequency of “every day” or “some days” were categorized as current e-cigarette users.

Reasons for e-cigarette use.—Self-respondent adults who ever used e-cigarettes were 

asked about the “reasons [why] people use e-cigarettes” and directed to “select which 

reasons apply to you.” The first possible reason for use specified: I can use e-cigarettes at 

times when or in places where smoking cigarettes isn’t allowed, or as a substitute tobacco 
product. Three additional reasons revolved around risk perception including: they might be 

less harmful to me than cigarettes; they might be less harmful to people around me than 

cigarettes; and using e-cigarettes helps people to quit smoking cigarettes. All items were 

asked with a yes/no response option and were coded 1=yes.

Smoking status.—Adults who reported having smoked more than 100 lifetime cigarettes 

and a current smoking frequency of “every day” or “some days” were categorized as current 

smokers. Those who had smoked more than 100 cigarettes in their lifetime but did not 

currently smoke every day or some days were categorized as former smokers. All others 

were categorized as never smokers.

Demographic characteristics.—Respondent socioeconomic and demographic 

characteristics included in the multivariate models were sex (male, female), age (18–24, 25–
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44, 45–64, and 65+), race/ethnicity (Hispanic, non-Hispanic white, non-Hispanic black, and 

non-Hispanic other), and education (less than a high school diploma, high school graduate or 

holds a GED, some college or has an associate’s degree, and bachelor’s degree or more).

Analyses

Following recommendations from the National Center for Health Statistics, the estimated 

prevalence of combustible cigarette smoking and reasons for e-cigarette usage among ever e-

cigarette users were age-adjusted within each HHS region and rural-urban status to the 2000 

US standard population.37 Next, a Chi-square analysis was used to determine whether there 

were significant differences in estimates of e-cigarette use and reasons for use across 10 

rural regions. A similar Chi-square analysis was also performed across urban regions. 

Statistically significant results would indicate that estimates were not equal across HHS 

regions and ought to be separated in our multivariable analysis. Two-sided t-tests compared 

rural and urban estimates of e-cigarette use and reasons for use both nationally as well as 

within each specific socioeconomic or demographic group. Two-sided t-tests also compared 

rural and urban region-specific estimates as well as within each specific socioeconomic and 

demographic group. Logistic regression analyses for each of 10 HHS regions and measures 

were performed to compare rural and urban e-cigarette behaviors and reasons for use while 

controlling for age, sex, race/ethnicity, education, and smoking status. Models of the reasons 

for e-cigarette use further controlled for current e-cigarette use. Across all statistical tests, 

corrected standard errors were calculated based on the CPS sample weight for self-report 

interviews and the appropriate CPS replicate weights. Associations and covariates were 

considered significant across all statistical tests at the P < .05 level. The data analysis for this 

paper was generated using SAS® 9.4 software (SAS Institute, Inc., Cary, North Carolina).

Results

Rural/Urban Ever E-Cigarette Use

Table 1 describes rural and urban ever e-cigarette use nationally and by HHS region as well 

as by socioeconomic and demographic characteristics, defining the sample for further 

analyses. Nationally, ever e-cigarette use was greater among rural residents than urban 

residents (9.4% vs. 7.0%, respectively; P < .001).

Region-specific rural-urban results mimicked national results for 9 out of 10 regions. The 

largest rural disparities in ever e-cigarette use were seen in New York-New Jersey (region 2, 

10.4% rural vs. 5% urban, P < .001), New England (region 1, 9.2% vs. 5.6% urban, P < .

001), North Central Mountain (region 8, 10.6% vs. 7.7% urban, P < .001), and Southwest 

Pacific (region 9, 7.8% vs. 5.6%, P < .001). The exception was the Heartland (region 7) 

where higher prevalence of ever e-cigarette use was reported among urban respondents 

(8.6% rural vs. 9.9% urban, P < .001).

Rural/Urban Current E-Cigarette Use and Reasons for Ever Use

Table 2 presents rural and urban current e-cigarette use and smoking rates as well as reasons 

for e-cigarette use nationally and by HHS region. At the national level, current adult rural e-

cigarette use was greater among rural (2.8%) than urban ever e-cigarette users (2.1%, P < .
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001). A similar tendency was seen across most HHS regions; for example, Southeast (region 

4) rural adults’ current e-cigarette use (3.2%) was 33% greater (0.8 percentage points) than 

current e-cigarette use by urban neighbors (2.4%, P < .001). Four regions diverged from this 

pattern, reporting results that do not have enough evidence to be considered different from 

one another: the Heartland (region 7), North Central Mountain (region 8), Southwest Pacific 

(region 9), and Northwest (region 10). Current smoking prevalence among ever e-cigarette 

users was greater among rural respondents both nationally (71.1% vs. 60.3% urban 

prevalence, P < .001) as well as within each of the 10 HHS regions.

Nationally, rural ever e-cigarette users (63.9%) more often than urban ever e-cigarette users 

(62.2%, P = .013) believed e-cigarettes might be less harmful to the people around them. All 

other national e-cigarette perceptions and beliefs did not have enough evidence to report a 

difference between rural and urban respondents.

Within each HHS region, however, findings varied. For example, rural ever users in NY/NJ 

reported e-cigarettes might be useful when and where smoking is not allowed, useful to quit 

smoking cigarettes, and less harmful to themselves than cigarettes, with differences greater 

than 5 percentage points. By contrast in the Southeast, Heartland, North Central Mountain, 

and Southwest Pacific (regions 4, 7, 8, and 9), significantly fewer rural ever users endorsed 

the reasoning that e-cigarettes were less harmful to their health compared to urban ever 

users, with differences greater than 5 percentage points in regions 7, 8, and 9.

Multivariable Regression Models

In Table 3, adjusted odds ratios (ORs) display the odds of rural current e-cigarette use and 

endorsement of reasons for ever e-cigarette use when compared to urban residents within the 

same HHS region. In regions 1, 5, 7, 8, 9, and 10, rural respondents were significantly less 

likely to currently use e-cigarettes than urban respondents. Findings regarding reported 

reasons for use were mixed. For example, rural ever e-cigarette users in region 1 (OR = 1.61, 

P = .003) and region 2 (OR = 2.54, P = .026) were more likely to believe e-cigarettes may 

help them quit when compared with urban residents, whereas the reverse was true for users 

in region 4 (OR = 0.82, P = .003). Rural ever users in region 7 (OR = 0.69, P = .015), region 

8 (OR = 0.72, P = .029), and region 9 (OR = 0.58, P = .003) were less likely to believe e-

cigarettes might be less harmful to themselves than cigarettes when compared to urban 

adults within each region.

Discussion

This study presents nationally representative estimates of ever and current e-cigarette use, 

risk perceptions and beliefs about e-cigarettes, highlighting rural-urban differences at the 

national level and disaggregated by HHS region. Previous research analyzing 2013–2014 

data from the PATH Study found no national or regional (Northeast, South, Midwest, West) 

rural-urban differences in past month e-cigarette use.38 Age-adjusted estimates from the 

slightly more recent TUS-CPS in the current study, by contrast, showed that e-cigarette use 

tended to be marginally higher among rural residents than urban residents; this was the case 

for ever use in 9 out of 10 regions and current e-cigarette use in 6 out of 10 regions. 

However, in models adjusting for a range of socioeconomic and demographic characteristics, 
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rural adults’ current e-cigarette use was less than urban adult use in most northern and 

western regions (1, 5, 7, 8, 9, and 10). Moreover, ever users of e-cigarettes in rural areas held 

different beliefs about the harms and benefits of e-cigarette use in different regions of the 

country.

E-cigarettes as a product category are yet to be fully regulated,39 and clinicians must rely on 

limited population health outcomes research in advising their patients who smoke.25,40 

Clinical recommendations suggest that physicians should counsel patients who are seeking 

to quit smoking to use FDA-approved cessation aids and to avoid dual use of e-cigarettes 

and combustible cigarettes; those smokers who choose to switch to e-cigarettes for smoking 

cessation purposes should be advised that long-term health risks of e-cigarettes are 

unknown.41,42 Based on the current study, moreover, clinical advice and public health efforts 

to reduce illness related to smoking may need to be aware of different beliefs in different 

parts of the country so as to be able to effectively tailor messages. A national online study of 

smokers conducted in a similar timeframe as the 2015 TUS-CPS data collection found that 

15% of respondents discussed e-cigarettes with their physicians, among whom 61% were 

advised to try e-cigarettes as a smoking cessation aid.43 With reduced access to health care 

in rural areas,9 the burden for education25 falls more heavily on public health and policy 

advocates, distinguishing messages for never, current, and former smokers to maximize 

public health benefits.44

There are several important factors that may affect developing patterns of e-cigarette use and 

beliefs in rural regions. The FDA Center for Tobacco Products’ August 2016 deeming rule 

to bring e-cigarette products under FDA regulation (through submission of pre-market 

tobacco product applications for e-cigarettes and other noncombustible newly deemed 

products) has been delayed until August 2022. Independent of FDA regulation, the tobacco 

industry has pushed growth in new product development in the last decade. Thus, product 

advertising as well as industry lobbying, often targeting different communities45 and regions 

of the country,8 may contribute to further regional and rural/urban differences.46 Along with 

industry developments, as state and local policies change over time, there will be a 

concomitant impact on public opinion and behavior. Further, while this study draws on adult 

behavior and beliefs, current youth patterns, themselves not immune to regulatory and 

market developments, will have an impact on rural e-cigarette use, and this may differ from 

youth patterns in urban areas. Over the period 2013–2014, for example, rural youth use 

doubled, from 2.1% to 4.3%, whereas urban youth e-cigarette use showed a nearly fourfold 

increase from 2.4% to 8.6%.47

Limitations

Interpretation of results in the current study must account for limitations in the design. The 

reasons for use data are self-reported and analyses are cross-sectional. Further, sample size 

limitations at the state level restricted urban-rural comparisons to the regional level or 

between the most rural areas (non-core and micropolitan) and metropolitan areas, per the 

available rural-urban status on the Census public use data file. The regional sample size 

limitations that precluded comparisons between exclusive e-cigarette users and dual users of 

e-cigarettes and combustible cigarettes leaves for further investigation the question of 
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differences in motivations to use e-cigarettes according to dual use status. Many e-cigarette 

ever users discontinue use after their first trial, thus highlighting the importance of further 

research to investigate varying reasons for continuing e-cigarette use across different 

geographic and demographic subgroups. E-cigarette ever and current use responses were 

collected from self- as well as proxy respondents; in a sensitivity analysis, we compared the 

mean current e-cigarette use prevalence by rural-urban status according to proxy and self-

response status. Including proxy respondents in our analysis likely resulted in an 

underestimate of the national rate of current e-cigarette use by 0.4 percentage points. As 

such, further research to investigate the impact of including proxy responses is warranted. 

Importantly, although a small national underestimate was observed, rural e-cigarette use 

exceeded urban in both proxy and self-respondents by more than 0.5 percentage points, thus 

leading us to believe our results remain applicable with the inclusion of proxy respondents. 

Further work within regions might also look at young adult behavior, the impact of other 

combustible product use, and subgroups defined in greater detail by race/ethnicity, analyses 

which were precluded by sample size limitations in our study. Additionally, future local and 

state-level analyses would be strengthened by the inclusion of local clean air laws, which 

were not possible to examine at the regional level. National TUS-CPS prevalence estimates 

may not equal those published by other researchers. Variations are due in part to age-

adjusting within each region-rural-urban status combination. Respondents’ reasons for using 

e-cigarettes were limited to 4 items, leaving several areas of motivation undetected, such as 

flavor preferences, cost, and social norms in their community. Moreover, these data do not 

reveal if higher use in rural areas was because rural providers were recommending e-

cigarettes as a cessation tool. Focused assessment of rural provider behavior relative to 

individual e-cigarette use behavior is necessary to answer this question. While the US 

Department of Health & Human Services does administer public health services by region 

and the results from the current study may be constructive for leadership within those 

regions, tobacco control policies are primarily decided at the state level and inferences from 

the current regional analyses may be biased for a given state. However, this is a large 

nationally representative sample and the current findings present a novel perspective on the 

rural/urban divide through attention to regional differences.

Conclusion

The current results indicate that the profile of rural ever users of e-cigarettes varies by region 

of the country, most importantly in terms of their beliefs associated with e-cigarette use. 

Further research to examine e-cigarette use patterns in terms of the frequency and intensity 

of use, use as a result of a provider’s recommendation, and dual use with conventional 

cigarettes is warranted to inform public health and policy directions, with particular 

relevance to smokers with limited access to health services.
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Figure 1. U.S. Department of Health & Human Service Regions
Region 1 - [New England] Connecticut, Maine, Massachusetts, New Hampshire, Rhode 

Island, and Vermont.

Region 2 - [NY/NJ] New Jersey, New York.

Region 3 - [Mid-Atlantic] Delaware, District of Columbia, Maryland, Pennsylvania, 

Virginia, and West Virginia.

Region 4 - [Southeast] Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, 

South Carolina, and Tennessee.

Region 5 - [East North Central] Illinois, Indiana, Michigan, Minnesota, Ohio, and 

Wisconsin.

Region 6 - [South Central] Arkansas, Louisiana, New Mexico, Oklahoma, and Texas.

Region 7 - [Heartland] Iowa, Kansas, Missouri, and Nebraska.

Region 8 - [North Central Mountain] Colorado, Montana, North Dakota, South Dakota, 

Utah, and Wyoming.

Region 9 - [Southwest Pacific] Arizona, California, Hawaii, Nevada.

Region 10 - [Northwest] Alaska, Idaho, Oregon, and Washington.

NOTE: Puerto Rico, U.S. Virgin Islands, and U.S. territories in the Pacific are covered by 

HHS regions but not included in the TUS-CPS data collection.
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