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ABSTRACT

Objective. Although e-cigarette popularity has increased substantially in recent 
years in the United States, it is unclear whether e-cigarette use has extended 
to immigrants in the United States. We characterized differences in ever and 
current use of e-cigarettes among non-U.S. citizens, naturalized U.S. citizens, 
and U.S. natives.

Methods. We used cross-sectional data from the 2014 National Health Inter-
view Survey to measure the prevalence of e-cigarette ever and current use 
by immigration status, characterized as U.S. native, naturalized U.S. citizen, 
and non-U.S. citizen. We used multivariate logistic regression to examine 
the association between e-cigarette use and immigration status adjusting for 
demographic characteristics, socioeconomic status, and history of tobacco 
use. We also stratified the use of e-cigarettes by cigarette smoking status and 
analyzed the impact of length of residency and country of origin on e-cigarette 
use among immigrants.

Results. Naturalized U.S. citizens and non-U.S. citizens had a similar prevalence 
of e-cigarette use, which was significantly lower than the prevalence among 
U.S. natives. After adjusting for covariates, naturalized U.S. citizens had 38% 
lower odds and non-U.S. citizens had 54% lower odds of ever using e-ciga-
rettes than U.S. natives. Non-U.S. citizens were less likely than U.S. natives 
to currently use e-cigarettes. Among both current smokers and nonsmokers 
of tobacco cigarettes, non-U.S. citizens were less likely than U.S. natives to 
indicate current e-cigarette use. U.S. immigrants with .5 years residency were 
more likely than U.S. immigrants with ,5 years residency to try e-cigarettes. 

Conclusion. Although non-U.S. citizens are less likely than U.S. natives to cur-
rently use e-cigarettes, e-cigarette use may increase with length of residency in 
the United States. 
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E-cigarettes, which are battery-powered devices that 
vaporize a liquid solution to deliver nicotine to users, 
have recently gained popularity in the United States.1 
Total advertising expenditures on e-cigarettes nearly 
tripled from 2011 to 2012, and they have been mar-
keted as healthier than regular cigarettes, socially 
acceptable in public environments, and helpful for 
smoking cessation.2–5 Awareness of e-cigarettes has 
also grown substantially; the proportion of U.S. adults 
reporting ever using e-cigarettes increased from 3.3% 
to 8.5% from 2010 to 2013.3,6–13 More than one in three 
current cigarette smokers has tried e-cigarettes,6 and 
annual e-cigarette sales more than doubled from 2012 
to 2013, reaching $636.2 million.14 

However, concerns have been raised about e-cigarette 
use. For example, until May 2016, they were not regu-
lated by the U.S. Food and Drug Administration,15 and 
the safety of long-term e-cigarette use is unknown.1,4,16–22 
Prior to May 2016, the lack of e-cigarette regulation in 
the United States contrasted with policies in Mexico 
and 25 other countries that have banned the sale of 
e-cigarettes, as well as 21 countries that restrict their 
sale or marketing.23 Use of e-cigarettes among adoles-
cents may also be increasing in the United States.24–33 A 
2016 article showed that 11.6% of high school students 
had used e-cigarettes within the previous month in 
Connecticut.34 Although e-cigarettes do not contain 
tobacco, they can be a potent nicotine delivery device 
and, thus, have the potential to be a gateway to smok-
ing by creating a nicotine addiction. A 2015 study in 
California showed that high school students may be 
more likely to initiate tobacco use after experimental 
use of e-cigarettes.31 Using National Youth Tobacco 
Survey data, Cardenas et al. found that adolescents who 
ever used e-cigarettes were twice as likely as nonusers 
to report trying cigarettes within the previous year.35 

Several studies have examined tobacco use in immi-
grant populations. U.S. immigrants are substantially 
less likely than U.S. natives to use tobacco, although 
differences between these two populations vary by 
sex and country of origin.36–43 For example, Acevedo-
Garcia et al. reported that immigrants had 40% lower 
odds of smoking daily compared with U.S. natives.37 
The likelihood of smoking among U.S. immigrants 
also increases with acculturation measures, such as 
length of U.S. residency and language.43–46 One study 
showed that the odds of smoking were 39% higher for 
immigrants with $15 years of U.S. residency than for 
those with ,10 years of U.S. residency.46 

Research on e-cigarette use among immigrants is 
limited. A study published in 2016 that investigated 
e-cigarette use by citizenship status among 1,052 ado-
lescents in California found that adolescents who were 

non-U.S. citizens were substantially less likely than ado-
lescents who were U.S. natives to ever use an e-cigarette 
in their lifetime, adjusting for confounding factors.47 
To our knowledge, no study has examined e-cigarette 
use by immigrant adults; thus, it is unclear whether 
data on tobacco use among immigrant adults extend to 
e-cigarette use. We used nationally representative data 
to characterize differences in both current and ever 
use of e-cigarettes among non-U.S. citizens, naturalized 
U.S. citizens, and U.S. natives. We also compared the 
likelihood of e-cigarette use by immigration status and 
tobacco smoking status.

METHODS

Data and sample
We used cross-sectional data from the 2014 National 
Health Interview Survey (NHIS) to measure the preva-
lence of e-cigarette use by immigration status.48 We 
used data from 2014 because it was the first survey year 
in which the NHIS asked questions about e-cigarette 
use. The NHIS is an ongoing, nationally representative 
annual in-person survey of the U.S. civilian, noninsti-
tutionalized population, maintained by the National 
Center for Health Statistics, Centers for Disease Control 
and Prevention. The dataset originally consisted of 
36,697 respondents aged $18 years. After we excluded 
2,305 (6.3%) observations with missing values, our final 
analytical sample size was 34,392.

Measures
Our two outcomes of interest were self-reported 
prevalence of (1) ever using and (2) currently using 
e-cigarettes. Respondents were asked, “Have you ever 
used an e-cigarette, even one time?” We categorized 
those who answered “yes” to this question as e-cigarette 
ever users. The NHIS followed up with this question 
by asking, “Do you now use e-cigarettes?” among 
respondents who reported having used e-cigarettes 
at least once. Possible answers included “every day,” 
“some days,” and “not at all.” Those reporting use as 
“every day” or “some days” were categorized as current 
e-cigarette users.

To create our primary independent variable of 
interest, immigration status, we used place of birth and 
current citizenship status to categorize respondents 
as U.S. native, naturalized U.S. citizen, or non-U.S. 
citizen. We defined U.S. natives as people born in the 
United States, naturalized U.S. citizens as those who 
were not born in the United States but had citizenship, 
and non-U.S. citizens as those who were neither born 
in the United States nor had U.S. citizenship.

We included demographic and socioeconomic 
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variables for the multivariate analyses, including age 
(18–39, 40–59, and $60 years), sex, race/ethnicity 
(non-Hispanic white, non-Hispanic black, Hispanic, 
and non-Hispanic other [e.g., Asian, American Indian/
Alaska Native]), educational attainment (,high school, 
high school, and $some college), marital status (mar-
ried vs. unmarried), and poverty status (family income 
,100% of the federal poverty level [FPL] vs. $100% 
FPL). We included traditional cigarette smoking status 
as a covariate because e-cigarette use may substitute 
for tobacco use. We defined respondents who smoked 
,100 cigarettes in their lifetime as nonsmokers and 
respondents who smoked $100 cigarettes in their life-
time as current or former smokers, depending on if 
they reported regularly using tobacco products. These 
control variables are consistent with previous studies 
examining cigarette use.37,49 Finally, for both natural-
ized U.S. citizens and non-U.S. citizens, we included 
their length of residency in years in the United States, 
categorized as 0–4 or $5 years. We adapted this cat-
egorization from previous tobacco studies using length 
of residency for immigrants.45,50 

Statistical analyses
We performed univariate analyses to characterize the 
distribution of all variables of interest and covariates, 
stratified by immigration status. We used Pearson’s 
c2 test to measure the significance of disparities in 
prevalence of e-cigarette use (ever use and current 
use) by immigration status. We then used multivariate 
logistic regression models to examine the associations 
between types of e-cigarette use and immigration status. 
Afterward, we stratified these associations by current 
cigarette smokers, former smokers, and nonsmokers. 
We also examined length of U.S. residency and country 
of origin among naturalized U.S. citizens and non-U.S. 
citizens as potential confounding factors in e-cigarette 
use. We used Stata® version 13.0 to adjust for the com-
plex survey design of the NHIS in all analyses using 
survey weights.51 Percentages were weighted using the 
survey weights provided by the NHIS.

RESULTS

Of the 34,392 respondents in our sample, 28,094 
(81.7%) were U.S. natives, 3,212 (9.3%) were natu-
ralized U.S. citizens, and 3,086 (9.0%) were non-U.S. 
citizens. More than half of non-U.S. citizens (53.5%), 
38.4% of U.S. natives, and 27.1% of naturalized U.S. 
citizens were aged 18–39 years. Nearly two-thirds of 
non-U.S. citizens were Hispanic. Non-U.S. citizens 
were more likely than U.S. natives and naturalized 
U.S. citizens to have less than a high school educa-

tion and to live in poverty. However, U.S. natives and 
naturalized U.S. citizens had similar socioeconomic 
status. Both naturalized U.S. citizens and non-U.S. 
citizens were substantially less likely than U.S. natives 
to be either current or former smokers. Among U.S. 
immigrants, 18.1% of non-U.S. citizens and 2.0% of 
naturalized U.S. citizens had ,5 years of U.S. resi-
dency (Table 1). Among the 34,392 respondents, 4,292 
(12.8%) indicated using e-cigarettes at least once and 
1,231 (3.7%) indicated currently using them. Natural-
ized U.S. citizens and non-U.S. citizens had a similar 
prevalence of ever or currently using e-cigarettes, and 
both prevalences were substantially lower than that of 
U.S. natives (Figure). 

In the multivariate logistic regression analysis, after 
controlling for demographic characteristics, socioeco-
nomic status, and cigarette smoking status, naturalized 
U.S. citizens (adjusted odds ratio [AOR] 5 0.62, 95% 
confidence interval [CI] 0.46, 0.82) and non-U.S. 
citizens (AOR50.46, 95% CI 0.34, 0.63) had lower 
odds than U.S. natives of ever using e-cigarettes. For 
current e-cigarette use, differences between natural-
ized U.S. citizens and U.S. natives were not significant. 
However, non-U.S. citizens had lower odds of current 
e-cigarette use than U.S. natives (AOR50.44, 95% 
CI 0.24, 0.82). Additionally, respondents who were 
older, non-Hispanic black, Hispanic, and married had 
a lower likelihood of ever using e-cigarettes, whereas 
respondents with a higher education and a history 
of tobacco use had a higher likelihood of ever using 
e-cigarettes. Results were similar for current e-cigarette 
use except that the AOR for Hispanic was not signifi-
cant (Table  2). When we defined the age groups as 
18–25, 26–35, 36–45, 46–59, and $60 years, the results 
did not change significantly. 

Among the 6,082 current cigarette smokers, non-
U.S. citizens were less likely than U.S. natives to ever or 
currently use e-cigarettes. Non-U.S. citizens who were 
former smokers also had lower adjusted odds of ever 
using e-cigarettes than U.S. natives (AOR50.56, 95% 
CI 0.32, 0.97). Among the 20,497 nonsmokers, natu-
ralized U.S. citizens had lower adjusted odds of ever 
using e-cigarettes than U.S. natives (AOR50.46, 95% 
CI 0.27, 0.79). Non-U.S. citizens who never smoked 
were also significantly less likely than U.S. natives who 
never smoked to currently use e-cigarettes (AOR50.09, 
95% CI 0.02, 0.53) (Table 3). 

In other analyses, we adjusted for length of U.S. 
residency among naturalized U.S. citizens and non-U.S. 
citizens. Immigrants with $5 years of U.S. residency 
were more likely than immigrants with ,5 years of 
U.S. residency to ever use e-cigarettes (AOR51.98, 
95% CI 1.20, 3.28), but length of U.S. residency was 
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Table 1. Weighted percentage distribution of characteristics for adult respondents, by immigration status,a 
National Health Interview Survey, 2014b

Characteristic
U.S. native 

Weighted percent (95% CI)
Naturalized U.S. citizen 

Weighted percent (95% CI)
Non-U.S. citizen 

Weighted percent (95% CI) P-valuec

Total 28,094 3,212 3,086
Age, in years
  18–39 38.4 (37.4, 39.3) 27.1 (25.1, 29.3) 53.5 (50.9, 56.1) ,0.001
  40–59 34.3 (33.5, 35.2) 42.6 (40.2, 45.0) 37.1 (34.8, 39.5)
  $60 27.3 (26.4, 28.2) 30.3 (28.4, 32.3) 9.4 (8.1, 10.8)
Sex
  Male 48.1 (47.2, 48.9) 48.1 (45.7, 50.5) 52.1 (49.8, 54.3) 0.007
  Female 51.9 (51.1, 52.8) 51.9 (49.5, 54.3) 47.9 (45.7, 50.2)
Race/ethnicity
  Non-Hispanic white 76.0 (75.2, 76.8) 26.8 (24.6, 29.0) 12.7 (11.1, 14.5) ,0.001
  Non-Hispanic black 12.4 (11.8, 13.1) 8.7 (7.4, 10.1) 5.4 (4.5, 6.5)
  Hispanic 8.0 (7.5, 8.5) 35.4 (33.1, 37.7) 62.4 (59.8, 64.8)
  Non-Hispanic otherd 3.6 (3.3, 3.9) 29.2 (26.9, 31.6) 19.5 (17.6, 21.5)
Educational attainment
  ,High school 3.1 (2.8, 3.3) 12.2 (10.9, 13.7) 31.4 (29.2, 33.8) ,0.001
  High school 33.5 (32.6, 34.4) 25.9 (24.0, 27.9) 31.8 (29.6, 34.1)
  $Some college 63.5 (62.6, 64.4) 61.9 (59.6, 64.1) 36.7 (34.4, 39.2)
Married 51.0 (50.1, 52.0) 64.2 (61.9, 66.4) 61.5 (59.2, 63.8) ,0.001
Povertye 12.2 (11.6, 12.9) 14.3 (12.9, 15.9) 28.1 (25.8, 30.4) ,0.001
Smoking status
  Nonsmoker 58.2 (57.4, 59.0) 72.9 (70.6, 75.1) 77.0 (75.1, 78.8) ,0.001
  Current smoker 18.3 (17.6, 19.0) 9.8 (8.4, 11.4) 10.1 (8.9, 11.4)
  Former smoker 23.5 (22.8, 24.2) 17.3 (15.6, 19.2) 13.0 (11.4, 14.7)  
Length of residency,  
  in yearsf

  0–4 NAg 2.0 (1.4, 2.8) 18.1 (16.2, 20.2) ,0.001
  $5 NAg 98.0 (97.2, 98.6) 81.9 (79.8, 83.8)

aBased on 34,392 respondents 
bData source: Centers for Disease Control and Prevention (US). National Health Interview Survey 2014 [cited 2016 Apr 8]. Available from: http://
www.cdc.gov/nchs/nhis/nhis_2014_data_release.htm
cPearson’s c2 test was used to measure differences by immigrant status.
dNon-Hispanic other included Asian, American Indian/Alaska Native, and other races/ethnicities.
ePoverty was defined as family income ,100% of the federal poverty level. 
fA total of 32 immigrants did not report their length of stay.
gLength of residency in the United States was only defined for immigrants in our data.

CI 5 confidence interval

NA 5 not applicable

not significant for current e-cigarette use. When we 
performed sensitivity analyses using alternative cat-
egorizations of length of U.S. residency (i.e., 0–4, 5–9, 
$10 years), the results were similar. Immigrants from 
Mexico, Central America, or the Caribbean Islands 
were less likely than U.S. natives to ever (AOR50.54, 
95% CI 0.37, 0.78) or currently (AOR50.37, 95% CI 
0.19, 0.75) use e-cigarettes.

DISCUSSION

Previous research suggests that U.S. immigrants are 
less likely than U.S. natives to use tobacco.36–43 A 2015 

study in California showed that adolescents who were 
non-U.S. citizens were unlikely to ever use e-cigarettes.47 
However, to our knowledge, no research has examined 
whether these findings extend to the use of e-cigarettes 
by U.S. immigrant adults. Our univariate results sug-
gest that naturalized U.S. citizens and non-U.S. citizens 
are more than 60% less likely than U.S. natives to ever 
use e-cigarettes. Relative to U.S. natives, we found that 
non-U.S. citizens had less than half the adjusted odds 
of ever or currently using e-cigarettes. Among current 
or former cigarette smokers, non-U.S. citizens were 
also significantly less likely than U.S. native to have 
ever used e-cigarettes.
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The reasons for our findings on the lower rate of 
e-cigarette use among U.S. immigrants compared with 
U.S. natives are unclear. Previous research suggests 
that immigrant families tend to stigmatize substance 
use (e.g., smoking and alcohol).52,53 This finding was 
reflected in a study by Osypuk and Acevedo-Garcia that 
examined attitudes toward tobacco-control policies by 
immigrant communities in the United States and found 
that immigrants were twice as likely as U.S. natives to 
support smoke-free policies in public environments.54 
This negative attitude toward smoking among immi-
grants may extend to e-cigarettes. Immigrants from 
Mexico or the 46 other countries that have banned 
or placed restrictions on e-cigarette sales and market-
ing may also be less likely than U.S. natives to initiate 
e-cigarette use in the United States, which is supported 
by our findings on country of origin.23

Geographic location in the United States may also 
partially explain our findings. For example, one study 
found that e-cigarette retailers were less likely to locate 
near residential areas with high proportions of racial/
ethnic minority groups than in areas with smaller pro-
portions of minority populations, including Hispanic 

communities. This locational decision by e-cigarette 
retailers may limit access to e-cigarettes among immi-
grant populations. It is also unclear if e-cigarette prices 
are higher in immigrant communities when there 
are fewer retailers. Unlike tobacco smokers, consum-
ers of e-cigarettes have been found to be sensitive to 
e-cigarette pricing.55

Few studies have reported national estimates of 
e-cigarette use among adults, but evidence suggests 
that e-cigarette use is on the rise.6,8 For example, the 
percentage of adults in the United States who had 
used e-cigarettes increased from 3.4% in 20108 to 
8.5% in 2013.6 Using 2014 NHIS data, we found that 
one in eight adults in the United States has now tried 
an e-cigarette at least once, and nearly 4.0% are cur-
rent e-cigarette users.48 As noted previously, despite 
concerns about the safety of e-cigarettes and whether 
or not they serve as a gateway to tobacco use, use of 
e-cigarettes has continued to grow.16–18,32,57,58 In January 
2014, more than 450 e-cigarette brands offered nearly 
8,000 unique flavors.59 Much e-cigarette marketing has 
focused on them being healthier than tobacco use and 
socially acceptable in public environments.2–5 These 

Figure. Weighted percentage of ever and current use of e-cigarettes, by immigration status,a National Health 
Interview Survey, 2014b

aBased on 34,492 respondents. Estimates are weighted and adjusted for complex survey design of the National Health Interview Survey. Error 
bars indicate 95% confidence intervals.
bData source: Centers for Disease Control and Prevention (US). National Health Interview Survey 2014 [cited 2016 Apr 8]. Available from: http://
www.cdc.gov/nchs/nhis/nhis_2014_data_release.htm
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Table 2. Multivariate logistic regression analysis of the association between e-cigarette use and immigration 
status,a by characteristics, National Health Interview Survey, 2014b

Characteristic

Ever used e-cigarettes Currently using e-cigarettes

AOR (95% CI) P-value AOR (95% CI) P-value

Immigration status    
  U.S. native Ref. Ref.
  Naturalized U.S. citizen 0.62 (0.46, 0.82) 0.001 0.71 (0.46, 1.10) 0.128
  Non-U.S. citizen 0.46 (0.34, 0.63) ,0.001 0.44 (0.24, 0.82) 0.010
Age, in years
  18–39 Ref. Ref.
  40–59 0.37 (0.32, 0.43) ,0.001 0.70 (0.57, 0.85) ,0.001
  $60 0.16 (0.13, 0.19) ,0.001 0.37 (0.28, 0.49) ,0.001
Sex
  Male Ref. Ref.
  Female 0.89 (0.78, 1.01) 0.066 0.92 (0.74, 1.13) 0.418
Race/ethnicity
  Non-Hispanic white Ref. Ref.
  Non-Hispanic black 0.34 (0.28, 0.41) ,0.001 0.42 (0.31, 0.57) ,0.001
  Hispanic 0.80 (0.66, 0.99) 0.036 0.82 (0.57, 1.18) 0.285
  Non-Hispanic otherc 0.86 (0.67, 1.10) 0.227 0.78 (0.53, 1.17) 0.228
Educational attainment
  ,High school Ref. Ref.
  High school 1.77 (1.36, 2.32) ,0.001 1.46 (0.96, 2.23) 0.077
  $Some college 2.00 (1.55, 2.57) ,0.001 1.64 (1.07, 2.49) 0.022
Married 0.63 (0.55, 0.71) ,0.001 0.71 (0.59, 0.87) 0.001
Poverty status 0.87 (0.74, 1.03) 0.115 0.98 (0.77,1.24) 0.842
Smoking status
  Nonsmoker Ref. Ref.
  Current smoker 30.80 (25.70, 37.00) ,0.001 40.60 (27.19, 60.61) ,0.001
  Former smoker 6.16 (5.16, 7.34) ,0.001 11.26 (7.80, 16.25) ,0.001

aBased on 34,392 respondents; adjusted for age (18–39, 40–59, and $60 years), sex, race/ethnicity (non-Hispanic white, non-Hispanic black, 
Hispanic, and non-Hispanic other [e.g., Asian, American Indian/Alaska Native, other races/ethnicities]), educational attainment (,high school, 
high school, and $some college), marital status (married vs. unmarried), and poverty status (family income ,100% federal poverty line [FPL] vs. 
$100% FPL), and smoking history (nonsmoker, current smoker, and former smoker).
bData source: Centers for Disease Control and Prevention (US). National Health Interview Survey 2014 [cited 2016 Apr 8]. Available from: http://
www.cdc.gov/nchs/nhis/nhis_2014_data_release.htm
cNon-Hispanic other included Asian, American Indian/Alaska Native, and other races/ethnicities.

AOR 5 adjusted odds ratio

CI 5 confidence interval

Ref. 5 reference group

messages may resonate with segments of the popula-
tion that are usually not likely to smoke tobacco, such 
as those who are highly educated. Interestingly, our 
multivariate regression results showed that college 
education was associated with 64% higher adjusted 
odds of current e-cigarette use—and twice the odds of 
ever using e-cigarettes—compared with less than a high 
school education. This finding contrasts with previous 
research that showed a strong negative association 
between college education and tobacco smoking.60 
Further research is needed to explore whether U.S. 
immigrants, particularly non-U.S. citizens, are more 
aware of the health concerns of e-cigarette use or less 

receptive to the marketing used by e-cigarette produc-
ers than U.S. natives.

One reason for e-cigarettes’ popularity may be 
the perception that they can aid with tobacco cessa-
tion.9,12 A study by Schmidt et al. documented that 
the two dominant reasons for initiating e-cigarette 
use among adults were to try something new and to 
try to quit or reduce tobacco use.12 Our multivariate 
regression results showed that current and former 
smokers were more likely than nonsmokers to cur-
rently use e-cigarettes. Although smokers may turn to 
e-cigarettes for help with smoking cessation, King et al. 
found that exposure to e-cigarette cues may increase 
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the probability of relapse into smoking among those 
who have successfully quit smoking.61

However, e-cigarettes may also serve as a gateway to 
future tobacco use.59 For example, a 2013–2014 study 
of high school students in Hawaii found that willing-
ness to smoke tobacco was higher among the 18% of 
students using e-cigarettes than among nonusers.60 A 
recent national longitudinal study using data from 
2012–2014 showed that e-cigarette users at baseline 
were about eight times more likely than nonusers of 
e-cigarettes to start smoking tobacco cigarettes within 
one year.24 A study of e-cigarette advertising found that 
6% of nonsmokers were receptive to trying e-cigarettes 
after viewing the advertisement.63 Our data showed that 
3.3% of all NHIS respondents had tried e-cigarettes 
despite never having used tobacco. However, we also 
found that nonsmoking non-U.S. citizens were less 
likely than U.S. natives to initiate e-cigarette use. 

Numerous studies have suggested that acculturation 
may lead to poor health outcomes over time among 
immigrants.43–46 Our results show that non-U.S. citizens 
had lower odds than U.S. natives of ever or currently 
using e-cigarettes after adjusting for confounding fac-
tors. However, it seems likely that acculturation will 
decrease these differences over time. In fact, our multi-
variate regression analyses showed that the differences 
in the likelihood of e-cigarette use between naturalized 
U.S. citizens and U.S. natives were smaller or not signifi-
cant compared with the differences between non-U.S. 

citizens and U.S. natives. We also found that naturalized 
U.S. citizens and non-U.S. citizens living in the United 
States $5 years were twice as likely to try e-cigarettes as 
those with ,5 years of U.S. residency. Thus, we expect 
e-cigarette use to rise among U.S. immigrants who 
reside for a longer time in the United States, and the 
use of e-cigarettes is likely to be substantially higher 
for the U.S. native-born children of U.S. immigrants 
compared with first-generation U.S. immigrants.

Strength and limitations
An advantage of our estimates of e-cigarette use 
compared with previous studies is that the NHIS is 
an in-person survey, whereas previous studies used 
Internet-based surveys resulting in potential selection 
bias. However, this study had several limitations. First, 
the NHIS did not provide detailed information on 
e-cigarette use, such as number of cartridge refills 
per day and reasons for initiating use. Thus, we were 
unable to examine differences in these characteristics 
by immigration status. Second, we could not determine 
temporality of tobacco smoking and e-cigarette use 
because the NHIS dataset is cross-sectional. Without 
this information, we were not able to measure the effect 
of e-cigarette use on subsequently quitting smoking or 
reducing the use of tobacco cigarettes. In addition, data 
on e-cigarette use are self-reported and, thus, subject 
to recall bias. Because the NHIS was implemented only 
in English and Spanish, U.S. immigrants who could 

Table 3. Multivariate logistic regression showing adjusted odds ratios of e-cigarette use by immigration status 
among adult respondents, stratified by smoking status,a National Health Interview Survey, 2014b

Current smoker Former smoker Nonsmoker

E-cigarette use and nativity AOR (95% CI) P-value AOR (95% CI) P-value AOR (95% CI) P-value

Number of respondents 6,082 7,813 20,497
Ever used e-cigarettes
  U.S. native Ref. Ref. Ref.
  Naturalized U.S. citizen 0.67 (0.45, 1.01) 0.053 0.85 (0.51, 1.40) 0.521 0.46 (0.27, 0.79) 0.005
  Non-U.S. citizen 0.37 (0.26, 0.55) ,0.001 0.56 (0.32, 0.97) 0.040 0.61 (0.35, 1.04) 0.071
Currently use e-cigarettes
  U.S. native Ref. Ref. Ref.
  Naturalized U.S. citizen 0.64 (0.36, 1.14) 0.133 1.35 (0.69, 2.62) 0.378 0.42 (0.10, 1.81) 0.242
  Non-U.S. citizen 0.40 (0.19, 0.81) 0.011 1.26 (0.43, 3.69) 0.671 0.09 (0.02, 0.53) 0.008

aBased on 34,392 respondents. Covariates included age (18–39, 40–59, and $60 years), sex, race/ethnicity (non-Hispanic white, non-Hispanic 
black, Hispanic, and non-Hispanic other [e.g., Asian, American Indian/Alaska Native, other races/ethnicities]), educational attainment (,high 
school, high school, and $some college), marital status (married vs. unmarried), and poverty status (family income ,100% federal poverty line 
[FPL] vs. $100% FPL), and smoking history (nonsmoker, current smoker, and former smoker).
bCenters for Disease Control and Prevention (US). National Health Interview Survey 2014 [cited 2016 Apr 8]. Available from: http://www.cdc.gov 
/nchs/nhis/nhis_2014_data_release.htm

AOR 5 adjusted odds ratio

CI 5 confidence interval

Ref. 5 reference group
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not speak either language were not interviewed. Those 
with only limited language proficiency might also have 
chosen not to participate in the survey, which may have 
led to selection bias. Finally, because of a lack of data, 
we could not relate differences in U.S. immigrant use 
of e-cigarettes to geographical location or pricing.

CONCLUSION

Our findings suggest that differences exist in the use 
of e-cigarettes between naturalized U.S. citizens and 
non-U.S. citizens compared with U.S. natives even after 
controlling for demographics, socioeconomic status, 
and history of tobacco use. This finding is consistent 
with other literature showing that immigrants have 
lower rates of tobacco use than U.S. natives. However, 
immigrants’ e-cigarette use may increase with length of 
residency in the United States. Future research is war-
ranted to investigate the safety of e-cigarette products 
as an alternative to tobacco cigarettes, and how family 
and neighborhood-level factors influence e-cigarette 
use among immigrants. 

This research was based on public-use secondary data files; 
therefore, institutional review board approval was not required.
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