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Abstract

Introduction: The purpose of the study was to describe changes in smoking intensity among US 
Latinos and non-Latinos from 1997 to 2014.
Methods: National Health Interview Survey data between 1997 and 2014 were used to determine 
the number of cigarettes smoked per day (CPD) among Latino and non-Latino adults who had 
smoked at least 100 cigarettes in their lifetime and were currently smoking every day or some days 
(ie, current smokers).
Results: CPD declined steadily throughout the observation period and were consistently 
lower for Latino than for non-Latino smokers. However, decreases were not equal across birth 
cohorts, genders, or among Latino national background groups. CPD declined most among 
Mexican men and least among younger generations, Cuban women, and acculturated Latina 
women. Additionally, declines in smoking intensity seemed to slow over time among low CPD 
consumers.
Conclusions: Although smoking intensity has decreased substantially since the late 1990s, CPD 
data suggest that declines are slowing among younger generations and certain Latina women. 
Effective tobacco control strategies should be developed to discourage even very light and non-
daily smoking.
Implications: Few studies have been conducted on how smoking intensity has changed since the 
late 1990s. Between 2004 and 2011, when the decline in smoking prevalence slowed, it is unknown 
how smoking intensity (ie, CPD) changed by age. Additionally, no research has assessed differ-
ences and changes in smoking intensity over time among Latinos. From this study we learned 
that smoking intensity declined significantly since the late 1990s, but this decline slowed among 
younger generations of smokers and certain Latina women. Findings suggest that future patterns 
of smoking intensity may only marginally decline in the near future.

http://www.oxfordjournals.org/
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Introduction

Although the proportion of adults in the United States who smoke 
decreased by more than 50% from its peak in 1965,1,2 the decline in 
yearly smoking prevalence was gradual and inconsistent. For exam-
ple, between 1997 and 2004 the annual decline averaged −0.54% 
(range −0.2% to 0.8%). It slowed somewhat between 2004 and 
2011, averaging −0.27% annually (range −1.2% to 0%),2–6 and 
then accelerated between 2011 to the most recently available esti-
mate (March 2015), at an annual rate of −0.9%.4 While these broad 
annual prevalence figures are instructive, examining other secular 
trends can provide hints for targeted tobacco control efforts. For 
example, within the population of smokers there may be changes in 
smoking intensity, as measured by the number of cigarettes smoked 
per day (CPD) by adult smokers. This is an important area to study 
because reductions in smoking intensity correspond with a decreased 
risk for tobacco-related illness such as lung cancer, sometimes slightly 
better quit rates, and less exposure to secondhand smoke.

In addition, strategies addressing the largest growing proportion 
of the US population, Latinos,7,8 need to take into account the fact 
that the Latino category masks a wide variety of national groups 
with different smoking cultures.2,9,10 As a general group, Latinos have 
a lower smoking prevalence, averaging 17.3% for men, compared to 
21.2% for non-Latino White men, and 7.0% for women, compared 
to 17.8% for non-Latino White women.11 In addition, large differ-
ences in smoking prevalence exist among Latinos according to levels 
of acculturation (more acculturation leads to higher smoking rates 
among women)12–21 and national backgrounds (Puerto Ricans have 
the highest rates [33.8%] and Dominicans the lowest [11.4%]).22

The daily intensity of smoking in the United States had decreased 
since the early 1980s, when it averaged 21 CPD among smokers.23 
Among Latino smokers, average CPD was lower (10 CPD),14,24 
with recent data showing smoking intensity of Latino smokers at 
6.7 CPD compared to 14.9 CPD for non-Latino White smokers.25 
Furthermore, the gradual declines in overall smoking prevalence 
may have masked other important trends, such as changes in CPD, 
especially among Latino national background groups.

We hypothesized that (1) CPD levels decreased among both women 
and men in the general and Latino population despite an inconsist-
ent rate of decline in smoking prevalence nationally, (2) CPD levels 
decreased more among older generation adults than younger genera-
tion adults because of increasing tobacco control efforts over time, and 
(3) CPD levels decreased more among Latino national background 
groups with higher smoking rates. We analyzed data from National 
Health Interview Survey (NHIS) to test these hypotheses, in order to 
inform better subsequent smoking prevention and cessation strategies 
aimed at Latinos, the nation’s second largest racial/ethnic group.

Methods

National Health Interview Survey
Public use data from adult participants (aged ≥18  years) of the 
NHIS26 between 1997 and 2014 were analyzed in 2015. The NHIS is 
administered by the US Centers for Disease Control and Prevention 
(CDC) and is a nationally representative survey that uses a complex, 
multistage sampling methodology to assess health status, health care 
access, and progress toward national health objectives. The number 
of adults surveyed each year from 1997 to 2014 ranged between 24 
279 and 36 697. NHIS public use data, as analyzed in our study, are 
not considered to involve human subjects; therefore, our analysis did 
not necessitate review by the Institutional Review Board.

Demographic and Acculturation-Related 
Characteristics
Participants’ year of birth, gender, ethnicity and Latino national back-
ground, marital status, educational attainment, nativity, and interview 
language were assessed in all survey years. Race/ethnicity and Latino 
national background were self-reported by participants. Latino national 
background groups included: Central or South American, Cuban, 
Mexican, Puerto Rican, and Other Latino. Latino national background 
groups with fewer than 50 observations (eg, Dominican) were grouped 
into the Other Latino category. Educational attainment was categorized 
as less than a high school degree, high school degree or equivalent, 
some college, or a college degree or higher. Acculturation-related vari-
ables included country of birth and interview language, categorized into 
English only versus any other language (ie, 93.7% Spanish).

Cigarette Smoking and Intensity
Participants who reported having smoked at least 100 cigarettes in 
their lifetime and were currently smoking every day or some days 
were defined as current smokers. Smoking intensity was assessed by 
self-reported CPD. Smokers who reported only smoking on some 
days were asked, “On the average, when you smoked during the 
PAST 30 DAYS, about how many cigarettes did you smoke a day?” 
This analysis used a recoded variable, created by the CDC, to convert 
CPD for every day and some-day smokers to a uniform, estimated 
CPD equivalent for monthly consumption. We did not manipulate 
any smoking-related variable. Because data on electronic cigarette 
use were available for only one survey year (ie, 2014), we provide 
only cursory descriptive analyses.

Statistical Analyses
One-way analysis of variance F-tests and chi-square tests evaluated 
statistical significance by gender and Latino national background. 
Trend analyses were conducted using multivariable linear regression 
by modeling cigarette intensity against survey year, stratified by gen-
der and ethnicity, and adjusted for birth year and, when applica-
ble, Latino national background. Assumptions were assessed with 
diagnostic testing, and CPD was normalized using a square-root 
transformation.

Survey data analysis procedures for means, percentages, and lin-
ear regression modeling accounted for the complex stratified sam-
pling and weighting procedures in the NHIS.27 Adjacent years were 
combined to increase the precision of estimates. Variance estimates 
were subsequently adjusted using sampling weights as described. To 
remain consistent with CDC protocol, estimates based on sample 
sizes fewer than 50 respondents or with more than 30% relative 
standard error were excluded. All analyses were conducted using 
SAS v. 9.4 (SAS Institute, Inc, Cary, NC).

Results

Demographic Characteristics
A total of 124 160 current smokers were included in the analysis 
(Table  1). Thirteen percent of these were Latino, who tended to 
be younger than their non-Latino counterparts (38.3  years com-
pared to 42.1  years; p < .001). Compared to non-Latino smok-
ers, more Latino smokers were men (53% compared to 67%; p < 
.001), less educated (16% with less than a high school education  
compared to 37%; p < .001), born outside of the United States (6% 
compared to 50%; p < .001), and not interviewed in English (1% 
compared to 29%; p < .001).
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The national background of Latinos was represented primarily by 
Mexicans (59%) followed by Puerto Ricans (14%), Central or South 
Americans (11%), Other Latinos (10%), and Cubans (5%) (Table 1). 
Categories of smoking intensity were more evenly distributed between 
very light (≤5 CPD) and moderate (11–20 CPD) intensity for Cubans 
and Puerto Ricans than for other Latino national backgrounds.

The distribution of smokers by birth cohort differed significantly 
between Latinos and non-Latinos (Table 2). While most non-Latino 

smokers were born between 1910 and 1959 (p < .001), the majority 
of Latino smokers were born between 1960 and 1999 (p < .001).

Description of Cigarette Smoking Intensity
Smoking intensity was significantly lower among Latinos compared 
to non-Latinos across all birth cohorts (Table 2; p < .001). The highest 
CPD was observed among Latinos born between 1930 and 1939 and 
non-Latinos born between 1940 and 1949, while all-time CPD lows 

Table 1. Demographic Characteristics of Latino and Non-Latino Currenta Smokers From the 1997–2014 National Health Interview Surveys

Characteristics
Total (n = 124 160), No.  

(weighted %) or weighted mean (SE)
Latino (n = 16 131), No.  

(weighted %) or weighted mean (SE)
Non-Latino (n = 108 029), No.  

(weighted %) or weighted mean (SE)

Mean age, years 41.7 (0.07) 38.3 (0.17)* 42.1 (0.08)*
  18–24 13 910 (14) 2301 (17)* 11 609 (14)*
  25–34 26 622 (21) 4384 (27)* 22 238 (21)*
  35–44 28 097 (22) 4067 (25)* 24 030 (22)*
  45–54 26 244 (22) 2922 (18)* 23 322 (22)*
  55–64 17 513 (13) 1516 (8)* 15 997 (13)*
  ≥65 11 774 (7) 941 (4)* 10 833 (8)*
Men 62 332 (54) 9525 (67)* 52 807 (53)*
Married/living with partner 44 954 (45) 6274 (46) 38 680 (45)
Educational attainment
  Less than high school 24 789 (18) 6431 (37)* 18 358 (16)*
  At least high school 46 496 (39) 9009 (33)* 41 487 (40)*
  Some college 37 649 (30) 3544 (23)* 34 105 (31)*
  At least bachelor’s 14 900 (12) 1064 (7)* 13 836 (12)*
Born in the United States 110 139 (90) 8154 (50)* 101 985 (94)*
English only interviewed 115 438 (96) 11 052 (71)* 104 386 (99)*
Cigarette smoking intensity
  Very light (≤5 CPD) 33 162 (25) 8350 (53)* 24 812 (22)*
  Light (6–10 CPD) 32 183 (26) 4118 (25)* 28 065 (26)*
  Moderate (11–20 CPD) 44 823 (37) 3125 (19)* 41 698 (39)*
  Heavy (>20 CPD) 13 992 (12) 538 (3)* 13 454 (13)*
Latino national background
  Central or South American — 1606 (11) —
    Very light (≤5 CPD) 969 (59)
    Light (6–10 CPD) 365 (25)
    Moderate (11–20 CPD) 232 (14)
    Heavy (>20 CPD) 40 (2)
  Cuban — 923 (5) —
    Very light (≤5 CPD) 279 (29)
    Light (6–10 CPD) 232 (27)
    Moderate (11–20 CPD) 338 (37)
    Heavy (>20 CPD) 74 (7)
  Mexican — 9178 (59) —
    Very light (≤5 CPD) 5329 (60)
    Light (6–10 CPD) 2169 (23)
    Moderate (11–20 CPD) 1454 (15)
    Heavy (>20 CPD) 226 (2)
  Puerto Rican — 2444 (14) —
    Very light (≤5 CPD) 883 (36)
    Light (6–10 CPD) 806 (34)
    Moderate (11–20 CPD) 634 (26)
    Heavy (>20 CPD) 121 (4)
  Other Latinob — 1961 (11) —
    Very light (≤5 CPD) 881 (45)
    Light (6–10 CPD) 542 (29)
    Moderate (11–20 CPD) 461 (23)
    Heavy (>20 CPD) 77 (4)

CPD = cigarettes per day; SE = standard error.
aCurrent smokers were identified as having ever smoked at least 100 cigarettes in their lifetime and currently smoking every day or some days.
bOther Latino includes Dominicans, Other Latin American, and Other Spanish.
*p < .001, statistical significance between Latinos and non-Latinos.
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were observed among Latinos and non-Latinos born between 1980 
and 1999. CPD data were not determined for ethnicities, genders, and 
Latino national backgrounds where sample sizes were small.

Smoking Intensity Over Time Among Latino and 
Non-Latino Women and Men
In Figure  1, smoking intensity data from the 18-year observation 
period between 1997 and 2014 were stratified and analyzed by gen-
der and birth cohort. We observed that smoking intensity declined 
throughout the period, particularly between 2004 and 2011, among 
both Latino and non-Latino smokers. Trend analysis results revealed 
significant declines in CPD for Latino men (p < .001), non-Latino 
men (p < .001), and non-Latina women (p < .001). Of note, Latino 
smokers in all birth cohorts were smoking fewer than 10 CPD by 
2007–2008. Among non-Latinos, only the youngest generation of 
women declined to this intensity by 2009–2010.

Smoking Intensity Over Time by Birth Cohort
Older birth cohorts of men experienced moderate to large declines 
in CPD over time, while declines in CPD for younger birth cohorts 
of men were small (Figure 1). For Latino men born between 1910 
and 1959, declines were in a moderate range (−2.2 to −5.0 CPD). 
Surprisingly, Latino men born between 1960 and 1969 experienced 
an increase of 0.1 CPD. For non-Latino men born between 1910 and 
1969, declines were in a relatively large range (−5.2 to −9.2 CPD).

In comparison to the declines observed among older birth cohorts 
of men, decreases in CPD among younger birth cohorts of men were 
small (Figure 1). For Latino men born between 1970 and 1999, these 
small decreases ranged from −1.1 to −0.8 CPD. For non-Latino men, 
a similar small decline was observed among the youngest birth cohort 
(−1.6 CPD for 1980–1999 birth cohort). Interestingly, the birth cohort 
of men with the smallest decreases in CPD (ie, 1980–1999) was also 
the birth cohort that consumed the fewest CPD at each timepoint.

For women, unlike for men, declines in smoking intensity over time 
were not observed to have such a clear distinction between older and 
younger generations (Figure  1). Across all birth cohorts, declines in 
CPD for Latina women ranged from −2.1 to 0.7 CPD, while those of 
non-Latina women ranged between −5.2 and −1.7 CPD. Of note, from 
2003 to 2014 the declines in CPD among the youngest birth cohort 
of Latina (−0.2 CPD) and non-Latina (−1.3 CPD) women were small. 
Similar to men, this birth cohort (ie, 1980–1999) also tended to be the 
birth cohort that consumed the fewest CPD at most points in time.

Smoking Intensity Over Time Among Latino National 
Backgrounds
Analyses among Latino participants by national background and 
acculturation-related characteristics revealed unequal decreases 
over time (Table 3). Mexican (−3.0 CPD) had the largest declines, 
Puerto Rican men (−2.7 CPD) and women (−2.2 CPD) had moderate 
declines, and Cuban women (0.8 CPD) experienced a slight increase. 
We found that CPD for women across national backgrounds 
matched the trends observed among men, although CPD among 
women tended to be slightly attenuated. With respect to nativity and 
interview language, US born men (−3.4 CPD) and men interviewed 
in English only (−3.8 CPD) experienced larger decreases over time 
than foreign-born men (−2.9 CPD) and men interviewed in Spanish 
(−2.8 CPD). However, the opposite was true among women. US born 
women (−1.5 CPD) and women interviewed in English only (−1.8 
CPD) experienced smaller decreases than their foreign-born (−2.2 
CPD) and Spanish interviewed (−2.1 CPD) counterparts.

Electronic Cigarette Use
Electronic cigarettes have become increasingly popular but questions 
about their usage were covered only in the most recent NHIS (ie, 
2014). In our study, 15.9% and 3.4% of current smokers reported 
regular (defined as at least some days) and daily electronic ciga-
rette use, respectively. Regular electronic cigarette use was 16.4% 
among non-Latinos versus 11.3% among Latinos. Daily usage was 
also more prevalent among non-Latinos (3.6%) than among Latinos 
(2.1%). Observations by specific Latino national background groups 
were too few to provide reliable estimates for either regular or daily 
electronic cigarette use.

Discussion

In our study of data from the NHIS, we found that smoking intensity, 
defined by CPD, among both Latino and non-Latino adults declined 
steadily. This finding confirmed our hypothesis that the inconsist-
ent rate of decline in smoking prevalence nationally2,3 masked mod-
est decreases in smoking intensity. We also hypothesized that CPD 
level decreased more among older generation adults than younger 
generation adults and among Latino subgroups with higher smoker 
rates. Our findings demonstrated that more declines in smoking 
intensity were experienced by some, but not all, older birth cohorts 
and Latino subgroups with higher smoker rates. Of note, decreases 

Table 2. Smoking Intensity by Birth Cohort for Currenta Smokers From the 1997–2014 National Health Interview Surveys

Birth cohort

Latinos

Non-Latinos (n = 108 029)
Total Latino sample  

(n = 16 113) Foreign born (n = 7959) US born (n = 8154)

No.  
(weighted %)

Cigarettes  
per day

No.  
(weighted %)

Cigarettes  
per day

No.  
(weighted %)

Cigarettes  
per day

No.  
(weighted %)

Cigarettes  
per day

1910–1929 278 (1) 9.6 135 (1) 9.7 143 (1) 9.4 3522 (2)* 14.8*
1930–1939 674 (3) 11.3 383 (3) 11.4 291 (3) 11.1 6765 (5)* 16.5*
1940–1949 1472 (8) 10.5 804 (9) 9.8 668 (7) 11.4 15 132 (12)* 17.6*
1950–1959 2906 (17) 9.8 1535 (19) 8.9 1371 (15) 11.0 24 390 (22)* 16.9*
1960–1969 4149 (25) 8.1 2336 (29) 7.1 1813 (21) 9.6 24 117 (23)* 15.7*
1970–1979 4006 (25) 7.6 1901 (25) 6.8 2105 (26) 8.4 20 262 (20)* 13.2*
1980–1999 2628 (21) 6.6 865 (14) 5.5 1763 (29) 7.1 13 841 (16)* 10.7*

aCurrent smokers were identified as having ever smoked at least 100 cigarettes in their lifetime and currently smoking every day or some days.
*p < .001, statistical significance between Latinos (combined foreign born and US born) and non-Latinos.
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in CPD seemed to slow among smokers who are consuming fewer 

CPD, such as younger generations.

Two significant patterns of smoking seem to be occurring simul-

taneously. First, while the prevalence of smoking among Americans 

continues to decrease, the decline has not remained steady over time, 

leaving over 40 million active smokers in the United States.6 Second, 

there is an overall sustained downward movement of smoking inten-

sity between 1997 and 2014. This decline is an extension of decreas-

ing intensity rates that began in the 1980s and continued through the 

1990s.23 Although those who smoke fewer CPD are at a decreased 

risk for tobacco-related illness such as lung cancer, the risk of cardio-

vascular disease is nearly the same as that of higher intensity smok-

ers28 and quit rates among lower intensity smokers are only slightly 

better than higher intensity smokers.29

Our results show that non-Latinos smoked more CPD than 
Latinos overall and that smoking intensity by birth cohort was 
consistently higher among non-Latinos. This is not surprising given 
that greater smoking intensity seems to be related to higher smok-
ing prevalence. More interestingly, Latinos and non-Latinos born 
between 1970 and 1999 smoked the fewest CPD. This finding may 
be related to the implementation of tobacco control policies and tax-
ation30 as well as education about the detrimental health effects of 
smoking1 during adolescence and young adulthood, when smoking 
behaviors are more likely to initiate.31 Also of note, declines in CPD 
appeared to occur around similar points in time across some birth 
cohorts. It is difficult to know what tobacco control events contrib-
uted to a decrease in CPD at any given time. However, our observa-
tional time period coincides with the implementation of the terms 
and conditions of the Tobacco Master Settlement Agreement, the 

Figure 1. Changes in cigarettes smoked per day by birth cohort among Latino and non-Latino women and men, 1997–2014 National Health Interview Surveys.

Nicotine & Tobacco Research, 2016, Vol. 18, No. 12 2229
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truth campaign of the American Legacy Foundation, seven Reports 
of the Surgeon General on smoking or tobacco use, and the Family 
Smoking Prevention and Tobacco Control Act.

Over the 18-year observation period, the smallest declines in 
smoking intensity were among men born between 1960 and 1999. 
Surprisingly, younger generations of non-Latino men did not experi-
ence declines similar to those from older birth cohorts. Instead, their 
smoking intensity either decreased only slightly or even increased 
from 1997 to 2014. For non-Latina women, declines were moder-
ate for birth cohorts between 1960 and 1999 and relatively large 
for those born between 1930 and 1959. Analyses by Burns et al.23 
of 1965–1998 NHIS data found roughly equal decreases in mean 
CPD between men and women from their peak in 1980. They also 
reported that the proportion of men born between 1960 and 1969 
who smoked at least 25 CPD was relatively stable, while CPD 
among their female counterparts decreased approximately 8 per-
centage points before flattening.23 By investigating CPD among more 
recent birth cohorts, our study extends the work of Burns et al. We 
have identified a divergence between the smaller declines in smoking 
intensity among younger generation men and larger declines among 
their female counterparts. Additionally, the generally larger declines 
in CPD among older generations, compared to younger generations, 
during our observation period may reflect the time after age 40 when 
many smokers quit. Also, a survival bias may exist among older gen-
erations who have not died of tobacco-related conditions but have 
reduced their smoking intensity, as well as prevalence, as they face 
age-related health conditions in later life.

We also found unequal declines in smoking intensity among 
Latino national background groups and acculturation-related char-
acteristics. Most studies on smoking behavior that include Latinos 
aggregate them into one group. Consequently, Latinos overall are 
observed to have a low smoking prevalence. When disaggregated, 
smoking prevalence among Latinos differs by national background.22 
However, there is scant research on other smoking-related behav-
iors such as smoking intensity among Latinos by national back-
ground14,24 or acculturation-related characteristics.24,32 We observed 
that Mexican men experienced larger decreases in CPD compared 
to any other national background. These decreases may have been 
influenced by acculturation level. Although past research21,24 has gen-
erally found mixed results between acculturation level and smoking 
among Latino men, studies among Asian men have found associa-
tions between higher acculturation level and lower smoking inten-
sity, lower smoking prevalence, and higher quit rates.33–37

One study13 found that similar relationships may exist among 
Latino men. The most acculturated of Latino men (ie, born in the 
United States and speak English only) may be more strongly influ-
enced by changing pressures in the United States to not smoke. Given 
that 50%–71% of Latinos in our study were either US born or inter-
viewed in English only, our chances of observing large declines in 
CPD among more acculturated smokers were moderately high.

Among groups other than Mexican men, smoking intensity and 
its decline varied by national background and gender. The moderate 
and small declines in CPD among Central or South American men and 
Mexican women, respectively, resulted in similar amounts of CPD 
by the end of the study period. For Mexican women, acculturation 
may have been a contributing factor. Unlike for Latino men, higher 
levels of acculturation are known to be associated with increased 
smoking prevalence among Latina women.12–22,24 Furthermore, 
higher smoking prevalence seems to be related to higher smoking 
intensity among Latinos.24 This may explain why we observed no 

more than a small decline over time in CPD among Mexican women. 
Additionally, large to moderate declines were found among Puerto 
Rican men and women. This contrasts with research from the early 
1980s and 1990s, in the years leading up to the beginning of our 
observational period, which showed that Puerto Ricans of either 
gender were more likely to smoke more CPD.14,24 Taken together, 
these findings reflect the heterogeneity of US Latinos and suggest 
that assessing smoking behavior among Latinos as a whole may not 
represent the full spectrum of the problem.

To investigate any potential differences in smoking intensity by 
acculturation level, we used the proxies of country of birth and language 
of interview to assess the extent to which Latinos overall have changed 
values, attitudes, and behaviors due to continuous interaction with the 
majority White population. We observed that Latino smokers who were 
born in the United States or interviewed only in English had consistently 
higher smoking intensity than did foreign-born and Spanish-speaking 
respondents. Although not unexpected, this finding adds to our knowl-
edge of the relationship between acculturation and smoking prevalence 
among Latinos overall. Previous research38–40 among Spanish speakers 
has not assessed acculturation level and changes in smoking intensity 
over time. Furthermore, the tobacco industry used acculturation level 
to better target Latinos with pro-tobacco marketing.41 Our finding 
suggests that higher smoking intensity, in addition to greater smoking 
prevalence, may be related to such targeted marketing.

We also observed that declines in CPD among Latinos overall dif-
fered by gender. CPD decreased more among US born and English-
speaking Latino men than among foreign-born and Spanish-speaking 
Latino men. However, US born and English-speaking Latina women 
experienced smaller decreases in CPD than those who were more accul-
turated. Receptivity to tobacco control messages and social norms may 
have driven the greater declines among more acculturated Latino men 
and less acculturated Latina women, respectively. Higher acculturated 
Latino men may be discouraged from smoking by US-based tobacco 
control strategies, while lower acculturated Latina women may be 
influenced by social pressure from family and friends to not smoke.

Electronic cigarettes are an emerging market and present impor-
tant challenges and opportunities for tobacco control and cessa-
tion of combustible tobacco. Introduced to the market in 2007,42 
electronic cigarette use grew during the last 8  years of our study 
period.43,44 However, our analyses of only 1 year of available data 
did not allow us to draw any conclusions regarding their role in 
the decline in smoking intensity. Electronic cigarettes and other 
non-cigarette forms of nicotine (eg, little cigars and cigarillos, hook-
ahs, snus) are important sources of exposure to tobacco that merit 
expanded and continued surveillance.

Lastly, rates of decline in smoking intensity slowed as smokers con-
sume fewer cigarettes per day. This observation can be seen across eth-
nicities and genders. Rates of daily smoking intensity fell in the United 
States from a peak of 21 CPD in the early 1980s to 13 CPD in the 
early 2000s.23 Between 2005 and 2011, there was a relative increase 
of approximately 30% in the proportion of US daily smokers who 
smoked less than 10 CPD.2,23 Findings from our analysis suggest that 
the slow rate at which smoking intensity is declining may continue 
under the existing tobacco control environment. Expanded tobacco 
control efforts, such as tobacco-free policies, taxation, and smoking 
cessation, may need to be made in order to further drive down smok-
ing intensity. These efforts are particularly relevant as lower smoking 
intensity smokers may be easier targets for smoking cessation.29,45,46

Some limitations of this research arise from its use of NHIS data. 
Smoking behavior in the NHIS is assessed by self-report, which 
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may not capture individuals who often do not perceive themselves 
as smokers because they consume cigarettes at a very low smoking 
intensity. Also, smoking intensity could only be assessed from the 
average number of CPD on the days participants smoked. For cur-
rent smokers who did not report smoking every day, this measure 
may not have reflected their patterns of nondaily cigarette intensity. 
Another limitation of the NHIS is that it is a cross-sectional survey 
that does not follow participants over time. Therefore, we could not 
assess individual-level changes in smoking behavior. Additionally, 
this study assessed trends in cigarette use only and no other forms of 
tobacco. Electronic cigarette use was also assessed, but trends could 
not be analyzed because only 1 year of data was available. Future 
research in this area can fill these gaps by analyzing biochemical 
measures of tobacco use and self-reported measures of non-cigarette 
forms of tobacco use from longitudinal studies.

The prevalence of current smoking in the United States has declined 
to the lowest levels on record. Smoking intensity among smokers has 
also decreased substantially since the late 1990s. However, the slow-
ing decline of smoking intensity among younger generations of smok-
ers and certain Latina women suggests that future patterns of smoking 
intensity may only marginally decline under existing tobacco control 
efforts. Few federally funded projects on cigarette smoking involve 
light or nondaily smokers specifically.47 To further discourage ciga-
rette use and encourage smoking cessation, tobacco control strategies 
such as tobacco-free policies in outdoor areas, higher taxes on tobacco 
products, gradual decrease in the nicotine content of commercial 
tobacco products, and smoking cessation research among very light 
(≤5 CPD) and nondaily smokers should be developed now to test their 
effectiveness and efficacy on the low intensity smokers of the future.

Funding
This study was funded in part by grants from the Clinical and Translational 
Science Institute at the University of California, San Francisco (Strategic 
Opportunities Support, K19683L); Resource Centers for Minority Aging 
Research of the National Institute on Aging, National Institutes of Health 
(Center for Aging in Diverse Communities, P30 AG15272); Cancer Education 
and Control Development Program in Tobacco Control of the National 
Cancer Institute, National Institutes of Health (Center for Tobacco Control 
Research and Education, R25 CA113710); and the National Latino Cancer 
Research Network of the National Cancer Institute, National Institutes of 
Health (Redes En Acción, U01 CA86117 and U54 CA153511). The study 
sponsors played no role in the design of the study, writing of the manuscript, 
or decision to submit the manuscript for publication.

Declaration of Interests
None declared.

Acknowledgments
We are grateful for the feedback and advice we have received from members 
of the Center for Tobacco Control Research and Education and Center for 
Aging in Diverse Communities. The contents and views in this manuscript 
are those of the authors and should not be construed to represent the views 
of the National Institutes of Health or any of the sponsoring organizations 
and agencies of the US government. EJR and SSO contributed equally to this 
manuscript and share first authorship.

References
	1.	 U.S. Department of Health and Human Services. Reducing the Health 

Consequences of Smoking: 25 Years of Progress. A Report of the Surgeon 

General. Atlanta, GA; 1989. http://profiles.nlm.nih.gov/NN/B/B/X/S/. 
Accessed August 19, 2015.

	2.	 Centers for Disease Control and Prevention. Vital signs: current ciga-
rette smoking among adults aged ≥18 years—United States, 2005–2010. 
MMWR Morb Mortal Wkly Rep. 2011;60(35):1207–1212. www.ncbi.
nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=21900875. Accessed September 18, 2013.

	3.	 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. www.ncbi.nlm.nih.gov/pubmed/24964880. 
Accessed June 26, 2014.

	4.	 Clarke TC, Ward BW, Freeman G, Schiller JS. Early Release of Selected 
Estimates Based on Data From the January–March 2015 National Health 
Interview Survey. Atlanta, GA: Division of Health Interview Statistics, 
National Center for Health Statistics (NCHS), Centers for Disease Control 
and Prevention (CDC); 2015. www.cdc.gov/nchs/nhis/released201509.
htm. Accessed November 19, 2015.

	5.	 Ng M, Freeman MK, Fleming TD, et al. Smoking prevalence and cigarette 
consumption in 187 countries, 1980–2012. JAMA. 2014;311(2):183–
192. doi:10.1001/jama.2013.284692. www.ncbi.nlm.nih.gov/pub-
med/24399557. Accessed November 6, 2015.

	6.	 U.S. Department of Health and Human Services. The Health Consequences 
of Smoking: 50 Years of Progress. A  Report of the Surgeon General. 
Atlanta, GA; 2014. www.surgeongeneral.gov/library/reports/50-years-of-
progress/index.html#fullreport. Accessed January 22, 2014.

	7.	 Ennis SR, Rios-Vargas M, Albert NG. The Hispanic Population: 2010. 
2010 Census Briefs. Suitland, MD: U.S. Department of Commerce, 
Economics and Statistics Administration, U.S. Census Bureau; 2011. 
www.census.gov/prod/cen2010/briefs/c2010br-04.pdf. Accessed May 15, 
2014.

	8.	 U.S. Census Bureau. Asians Fastest-Growing Race or Ethnic Group in 
2012, Census Bureau Reports. www.census.gov/newsroom/releases/
archives/population/cb13-112.html. Accessed December 4, 2013.

	9.	 Centers for Disease Control and Prevention. Vital signs: current cigarette 
smoking among adults aged ≥18  years—United States, 2009. MMWR 
Morb Mortal Wkly Rep. 2010;59(35):1135–1140. www.ncbi.nlm.nih.
gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&l
ist_uids=20829747. Accessed September 18, 2013.

	10.	King BA, Dube SR, Tynan MA. Current tobacco use among adults in the 
United States: findings from the National Adult Tobacco Survey. Am J 
Public Health. 2012;102(11):e93–e100. doi:10.2105/AJPH.2012.301002. 
www.ncbi.nlm.nih.gov/pubmed/22994278. Accessed September 18, 2013.

	11.	Centers for Disease Control and Prevention. Current cigarette smoking 
among adults—United States, 2005–2013. MMWR Morb Mortal Wkly 
Rep. 2014;63(47):1108–1112. www.ncbi.nlm.nih.gov/pubmed/25426653. 
Accessed December 3, 2014.

	12.	Markides KS, Coreil J, Ray LA. Smoking among Mexican Americans: a 
three-generation study. Am J Public Health. 1987;77(6):708–711. www.
ncbi.nlm.nih.gov/pubmed/3578618. Accessed September 9, 2013.

	13.	Marin G, Perez-Stable EJ, Marin BV. Cigarette smoking among San 
Francisco Hispanics: the role of acculturation and gender. Am J Public 
Health. 1989;79(2):196–198. www.ncbi.nlm.nih.gov/pubmed/2913840. 
Accessed September 9, 2013.

	14.	Haynes SG, Harvey C, Montes H, Nickens H, Cohen BH. Patterns of 
cigarette smoking among Hispanics in the United States: results from 
HHANES 1982–84. Am J Public Health. 1990;80(suppl):47–53. www.
ncbi.nlm.nih.gov/pubmed/9187582. Accessed September 18, 2013.

	15.	Coreil J, Ray LA, Markides KS. Predictors of smoking among 
Mexican-Americans: findings from the Hispanic HANES. Prev Med. 
1991;20(4):508–517. www.ncbi.nlm.nih.gov/pubmed/1871079. Accessed 
September 9, 2013.

	16.	Samet JM, Howard CA, Coultas DB, Skipper BJ. Acculturation, educa-
tion, and income as determinants of cigarette smoking in New Mexico 
Hispanics. Cancer Epidemiol Biomarkers Prev. 1992;1(3):235–240. www.
ncbi.nlm.nih.gov/pubmed/1306108. Accessed September 9, 2013.

	17.	Palinkas LA, Pierce J, Rosbrook BP, Pickwell S, Johnson M, Bal DG. 
Cigarette smoking behavior and beliefs of Hispanics in California. Am J 

Nicotine & Tobacco Research, 2016, Vol. 18, No. 122232

http://profiles.nlm.nih.gov/NN/B/B/X/S/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=21900875
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=21900875
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=21900875
http://www.ncbi.nlm.nih.gov/pubmed/24964880
http://www.cdc.gov/nchs/nhis/released201509.htm
http://www.cdc.gov/nchs/nhis/released201509.htm
http://www.ncbi.nlm.nih.gov/pubmed/24399557
http://www.ncbi.nlm.nih.gov/pubmed/24399557
http://www.surgeongeneral.gov/library/reports/50-years-of-progress/index.html#fullreport
http://www.surgeongeneral.gov/library/reports/50-years-of-progress/index.html#fullreport
http://www.census.gov/prod/cen2010/briefs/c2010br-04.pdf
http://www.census.gov/newsroom/releases/archives/population/cb13-112.html
http://www.census.gov/newsroom/releases/archives/population/cb13-112.html
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=20829747
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=20829747
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=20829747
http://www.ncbi.nlm.nih.gov/pubmed/22994278
http://www.ncbi.nlm.nih.gov/pubmed/25426653
http://www.ncbi.nlm.nih.gov/pubmed/3578618
http://www.ncbi.nlm.nih.gov/pubmed/3578618
http://www.ncbi.nlm.nih.gov/pubmed/2913840
http://www.ncbi.nlm.nih.gov/pubmed/9187582
http://www.ncbi.nlm.nih.gov/pubmed/9187582
http://www.ncbi.nlm.nih.gov/pubmed/1871079
http://www.ncbi.nlm.nih.gov/pubmed/1306108
http://www.ncbi.nlm.nih.gov/pubmed/1306108


2233

Prev Med. 1993;9(6):331–337. www.ncbi.nlm.nih.gov/pubmed/8311982. 
Accessed September 9, 2013.

	18.	Cantero PJ, Richardson JL, Baezconde-Garbanati L, Marks G. The asso-
ciation between acculturation and health practices among middle-aged 
and elderly Latinas. Ethn Dis. 1999;9(2):166–180. www.ncbi.nlm.nih.
gov/pubmed/10421079. Accessed September 9, 2013.

	19.	 Coonrod DV, Balcazar H, Brady J, Garcia S, Van Tine M. Smoking, acculturation 
and family cohesion in Mexican-American women. Ethn Dis. 1999;9(3):434–
440. www.ncbi.nlm.nih.gov/pubmed/10600066. Accessed September 9, 2013.

	20.	Acevedo MC. The role of acculturation in explaining ethnic differences in 
the prenatal health-risk behaviors, mental health, and parenting beliefs of 
Mexican American and European American at-risk women. Child Abuse 
Negl. 2000;24(1):111–127. www.ncbi.nlm.nih.gov/pubmed/10660014. 
Accessed September 9, 2013.

	21.	Bethel JW, Schenker MB. Acculturation and smoking patterns among 
Hispanics: a review. Am J Prev Med. 2005;29(2):143–148. doi:10.1016/j.
amepre.2005.04.014. www.ncbi.nlm.nih.gov/pubmed/16005811. 
Accessed September 9, 2013.

	22.	Kaplan RC, Bangdiwala SI, Barnhart JM, et  al. Smoking among U.S. 
Hispanic/Latino adults: the Hispanic community health study/study 
of Latinos. Am J Prev Med. 2014;46(5):496–506. doi:10.1016/j.ame-
pre.2014.01.014. www.ncbi.nlm.nih.gov/pubmed/24745640. Accessed 
October 3, 2014.

	23.	Burns DM, Major JM, Shanks TG. Changes in Number of Cigarettes 
Smoked per Day: Cross-Sectional and Birth Cohort Analyses Using NHIS. 
Those Who Continue to Smoke. Bethesda, MD: U.S. Department of Health 
and Human Services, National Institutes of Health, National Cancer 
Institute; 2003:83–99. http://cancercontrol.cancer.gov/brp/tcrb/mono-
graphs/15/monograph15-chapter7.pdf. Accessed September 18, 2013.

	24.	Pérez-Stable EJ, Ramirez A, Villareal R, et al. Cigarette smoking behav-
ior among US Latino men and women from different countries of origin. 
Am J Public Health. 2001;91(9):1424–1430. www.ncbi.nlm.nih.gov/pub-
med/11527775. Accessed September 9, 2013.

	25.	Substance Abuse and Mental Health Services Administration. The NSDUH 
Report: Past Month Cigarette Use Among Racial and Ethnic Groups. 
Rockville, MD: Substance Abuse and Mental Health Services Administration, 
Center for Behavioral Health Statistics and Quality; 2006. www.oas.samhsa.
gov/2k6/raceCigs/raceCigs.pdf. Accessed September 18, 2013.

	26.	National Center for Health Statistics (NCHS). National Health Interview 
Survey, 1997–2015. Public-Use Data File and Documentation. Hyattsville, 
MD: U.S. Department of Health and Human Services, Centers for 
Disease Control and Prevention. www.cdc.gov/nchs/nhis/quest_data_
related_1997_forward.htm. Accessed January 7, 2016.

	27.	Centers for Disease Control and Prevention (CDC). National Center for 
Health Statistics (NCHS). Variance Estimation Guidance, NHIS 2006–
2014. Atlanta, GA: National Center for Health Statistics (NCHS). www.
cdc.gov/nchs/data/nhis/2006var.pdf. Accessed January 21, 2016.

	28.	Schane RE, Ling PM, Glantz SA. Health effects of light and intermittent 
smoking: a review. Circulation. 2010;121(13):1518–1522. doi:10.1161/
circulationaha.109.904235. www.ncbi.nlm.nih.gov/pubmed/20368531. 
Accessed September 9, 2013.

	29.	Tindle HA, Shiffman S. Smoking cessation behavior among intermittent 
smokers versus daily smokers. Am J Public Health. 2011;101(7):e1–
e3. doi:10.2105/AJPH.2011.300186. www.ncbi.nlm.nih.gov/pub-
med/21566030. Accessed April 15, 2015.

	30.	U.S. Department of Health and Human Services. The Health Consequences 
of Involuntary Exposure to Tobacco Smoke. A  Report of the Surgeon 
General. Atlanta, GA; 2006. www.ncbi.nlm.nih.gov/books/NBK44324/. 
Accessed September 18, 2013.

	31.	U.S. Department of Health and Human Services. Youth and Tobacco: 
Preventing Tobacco Use Among Young People. A Report of the Surgeon 
General. Atlanta, GA; 1994. http://profiles.nlm.nih.gov/NN/B/C/L/Q. 
Accessed September 18, 2013.

	32.	Rodriquez EJ, Stoecklin-Marois MT, Hennessy-Burt TE, Tancredi DJ, 
Schenker MB. Acculturation-related predictors of very light smoking 
among Latinos in California and nationwide. J Immigr Minor Health. 

2013. doi:10.1007/s10903-013-9896-3. www.ncbi.nlm.nih.gov/pub-
med/23942990. Accessed January 26, 2015.

	33.	Choi S, Rankin S, Stewart A, Oka R. Effects of acculturation on smok-
ing behavior in Asian Americans: a meta-analysis. J Cardiovasc Nurs. 
2008;23(1):67–73. doi:10.1097/01.JCN.0000305057.96247.f2. www.
ncbi.nlm.nih.gov/pubmed/18158512. Accessed September 9, 2013.

	34.	Gorman BK, Lariscy JT, Kaushik C. Gender, acculturation, and smok-
ing behavior among U.S. Asian and Latino immigrants. Soc Sci Med. 
2014;106:110–118. doi:10.1016/j.socscimed.2014.02.002. www.ncbi.
nlm.nih.gov/pubmed/24561772. Accessed September 8, 2014.

	35.	Tang H, Shimizu R, Chen MS Jr. English language proficiency and smok-
ing prevalence among California’s Asian Americans. Cancer. 2005;104(12 
suppl):2982–2988. doi:10.1002/cncr.21523. www.ncbi.nlm.nih.gov/pub-
med/16276539. Accessed September 9, 2013.

	36.	Zhang J, Wang Z. Factors associated with smoking in Asian American 
adults: a systematic review. Nicotine Tob Res. 2008;10(5):791–801. 
doi:10.1080/14622200802027230. www.ncbi.nlm.nih.gov/pub-
med/18569752. Accessed September 9, 2013.

	37.	An N, Cochran SD, Mays VM, McCarthy WJ. Influence of American 
acculturation on cigarette smoking behaviors among Asian American 
subpopulations in California. Nicotine Tob Res. 2008;10(4):579–587. 
doi:10.1080/14622200801979126. www.ncbi.nlm.nih.gov/pub-
med/18418780. Accessed September 9, 2013.

	38.	Reitzel LR, Costello TJ, Mazas CA, et  al. Low-level smoking among 
Spanish-speaking Latino smokers: relationships with demograph-
ics, tobacco dependence, withdrawal, and cessation. Nicotine Tob Res. 
2009;11(2):178–184. doi:10.1093/ntr/ntn021. www.ncbi.nlm.nih.gov/
pubmed/19246627. Accessed September 9, 2013.

	39.	Fagan P, Brook JS, Rubenstone E, Zhang C, Brook DW. Longitudinal pre-
cursors of young adult light smoking among African Americans and Puerto 
Ricans. Nicotine Tob Res. 2009;11(2):139–147. doi:10.1093/ntr/ntp009. 
www.ncbi.nlm.nih.gov/pubmed/19251769. Accessed September 9, 2013.

	40.	Tong E, Saito N, Tancredi DJ, et al. A transnational study of migration and 
smoking behavior in the Mexican-origin population. Am J Public Health. 
2012;102(11):2116–2122. doi:10.2105/AJPH.2012.300739. www.ncbi.
nlm.nih.gov/pubmed/22994190. Accessed September 9, 2013.

	41.	Iglesias-Rios L, Parascandola M. A historical review of R.J. Reynolds’ 
strategies for marketing tobacco to Hispanics in the United States. Am 
J Public Health. 2013;103(5):e15–e27. doi:10.2105/AJPH.2013.301256. 
www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&d
opt=Citation&list_uids=23488493. Accessed September 9, 2013.

	42.	Grana R, Benowitz N, Glantz SA. Background Paper on E-Cigarettes 
(Electronic Nicotine Delivery Systems). San Francisco, CA: Center for 
Tobacco Control Research and Education, University of California, San 
Francisco, a WHO Collaborating Center on Tobacco Control. Prepared 
for World Health Organization Tobacco Free Initiative; 2013. http://pvw.
escholarship.org/uc/item/13p2b72n. Accessed May 10, 2016.

	43.	Regan AK, Promoff G, Dube SR, Arrazola R. Electronic nicotine deliv-
ery systems: adult use and awareness of the ‘e-cigarette’ in the USA. Tob 
Control. 2013;22(1):19–23. doi:10.1136/tobaccocontrol-2011-050044. 
www.ncbi.nlm.nih.gov/pubmed/22034071. Accessed May 10, 2016.

	44.	King BA, Patel R, Nguyen KH, Dube SR. Trends in awareness and use 
of electronic cigarettes among US adults, 2010-2013. Nicotine Tob Res. 
2015;17(2):219–227. doi:10.1093/ntr/ntu191. www.ncbi.nlm.nih.gov/
pubmed/25239961. Accessed October 16, 2016.

	45.	Hymowitz N, Cummings KM, Hyland A, Lynn WR, Pechacek TF, Hartwell 
TD. Predictors of smoking cessation in a cohort of adult smokers followed 
for five years. Tob Control. 1997;6(suppl 2):S57–S62. www.ncbi.nlm.nih.
gov/pubmed/9583654. Accessed September 9, 2013.

	46.	Levy DT, Romano E, Mumford E. The relationship of smoking cessation to soci-
odemographic characteristics, smoking intensity, and tobacco control policies. 
Nicotine Tob Res. 2005;7(3):387–396. doi:10.1080/14622200500125443. 
www.ncbi.nlm.nih.gov/pubmed/16085506. Accessed September 9, 2013.

	47.	National Institutes of Health (NIH). NIH Research Portfolio Online 
Reporting Tools (RePORT). http://projectreporter.nih.gov/reporter.cfm. 
Accessed May 6, 2015.

Nicotine & Tobacco Research, 2016, Vol. 18, No. 12 2233

http://www.ncbi.nlm.nih.gov/pubmed/8311982
http://www.ncbi.nlm.nih.gov/pubmed/10421079
http://www.ncbi.nlm.nih.gov/pubmed/10421079
http://www.ncbi.nlm.nih.gov/pubmed/10600066
http://www.ncbi.nlm.nih.gov/pubmed/10660014
http://www.ncbi.nlm.nih.gov/pubmed/16005811
http://www.ncbi.nlm.nih.gov/pubmed/24745640
http://cancercontrol.cancer.gov/brp/tcrb/monographs/15/monograph15-chapter7.pdf
http://cancercontrol.cancer.gov/brp/tcrb/monographs/15/monograph15-chapter7.pdf
http://www.ncbi.nlm.nih.gov/pubmed/11527775
http://www.ncbi.nlm.nih.gov/pubmed/11527775
http://www.oas.samhsa.gov/2k6/raceCigs/raceCigs.pdf
http://www.oas.samhsa.gov/2k6/raceCigs/raceCigs.pdf
http://www.cdc.gov/nchs/nhis/quest_data_related_1997_forward.htm
http://www.cdc.gov/nchs/nhis/quest_data_related_1997_forward.htm
http://www.cdc.gov/nchs/data/nhis/2006var.pdf
http://www.cdc.gov/nchs/data/nhis/2006var.pdf
http://www.ncbi.nlm.nih.gov/pubmed/20368531
http://www.ncbi.nlm.nih.gov/pubmed/21566030
http://www.ncbi.nlm.nih.gov/pubmed/21566030
http://www.ncbi.nlm.nih.gov/books/NBK44324/
http://profiles.nlm.nih.gov/NN/B/C/L/Q
http://www.ncbi.nlm.nih.gov/pubmed/23942990
http://www.ncbi.nlm.nih.gov/pubmed/23942990
http://www.ncbi.nlm.nih.gov/pubmed/18158512
http://www.ncbi.nlm.nih.gov/pubmed/18158512
http://www.ncbi.nlm.nih.gov/pubmed/24561772
http://www.ncbi.nlm.nih.gov/pubmed/24561772
http://www.ncbi.nlm.nih.gov/pubmed/16276539
http://www.ncbi.nlm.nih.gov/pubmed/16276539
http://www.ncbi.nlm.nih.gov/pubmed/18569752
http://www.ncbi.nlm.nih.gov/pubmed/18569752
http://www.ncbi.nlm.nih.gov/pubmed/18418780
http://www.ncbi.nlm.nih.gov/pubmed/18418780
http://www.ncbi.nlm.nih.gov/pubmed/19246627
http://www.ncbi.nlm.nih.gov/pubmed/19246627
http://www.ncbi.nlm.nih.gov/pubmed/19251769
http://www.ncbi.nlm.nih.gov/pubmed/22994190
http://www.ncbi.nlm.nih.gov/pubmed/22994190
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=23488493
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=23488493
http://pvw.escholarship.org/uc/item/13p2b72n
http://pvw.escholarship.org/uc/item/13p2b72n
http://www.ncbi.nlm.nih.gov/pubmed/22034071
http://www.ncbi.nlm.nih.gov/pubmed/25239961
http://www.ncbi.nlm.nih.gov/pubmed/25239961
http://www.ncbi.nlm.nih.gov/pubmed/9583654
http://www.ncbi.nlm.nih.gov/pubmed/9583654
http://www.ncbi.nlm.nih.gov/pubmed/16085506
http://projectreporter.nih.gov/reporter.cfm



