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Acculturation-related predictors of very light smoking among
Latinos in California and nationwide

Erik J. Rodriquez?, Maria T. Stoecklin-MaroisP, Tamara E. Hennessy-Burt?, Daniel J.
Tancredi€, and Marc B. Schenker?
aUniversity of California, San Francisco, CA, Center for Tobacco Control Research and Education

bUniversity of California, Davis, CA, Department of Public Health Sciences

¢UC Davis School of Medicine, Sacramento, CA, Department of Pediatrics

Abstract

Background—The prevalence of light smoking has increased among Latinos. The purpose of
this study was to identify demographic and acculturation-related factors associated with very light
smoking, defined as smoking 1-5 cigarettes per day (CPD), among Latinos in California and
nationwide.

Methods—Latino smokers in the 2007-2008 National Health and Nutrition Examination Survey
(NHANES) or the 2009 California Health Interview Survey (CHIS) were analyzed. Logistic
regression assessed factors associated with very light smoking.

Results—Among NHANES smokers, those born in Mexico or who lived fewer years in the U.S.
were more likely to be very light smokers than 6+ CPD smokers. Among CHIS smokers, those
born in Mexico, in another Spanish speaking country, or who spent smaller percentages of their
life in the U.S. were more likely to be very light smokers.

Discussion—Findings from this study can be used to design tobacco control media campaigns

that include very light smokers.

Keywords
Smoking; Hispanic Americans; Acculturation; Population Characteristics

Background

In the U.S., cigarette smoking is the most preventable cause of death (1-2). Among the
major racial and ethnic groups, Latino adults have a lower prevalence of smoking (14.5%)
compared to non-Latino Whites (22.1%) and non-Latino Blacks (21.3%) (3). However, rates
of smoking across Latino national origins in the U.S. are not homogenous. The prevalence
of smoking among Latino women is half that of Latino men (3) and higher acculturated
Latino women are more likely to smoke (4-13). The highest and lowest rates of smoking are
among Puerto Ricans and Central Americans, respectively (14).
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The average number of cigarettes smoked per day (CPD) by Latinos has fluctuated over
time. Between 1978-1990 the prevalence of smoking <15 CPD among Latino smokers was
stable and below 60%. However, the prevalence increased between 1990 and 1995 ranging
from 64% to 71%, respectively (15). Among the major racial/ethnic groups nationally
Latinos have the highest odds of very light daily smoking, defined as smoking 1-5 CPD on
average every day, compared to non-Latino Whites (16). On average, U.S. Latinos smoke
6.7 CPD compared to 14.9 CPD for non-Latino White smokers and 9.3 CPD for non-Latino
Black smokers (17). Seventy percent of Latino smokers in California are either very light or
non-daily smokers (18). Debate has revolved around the number of CPD in which smokers
become addicted to tobacco (19-20) and the cut point of 5 CPD is often discussed.

Review of previous research has largely focused on =20 CPD daily smokers and linked
higher levels of acculturation to smoking prevalence among Latinos (13, 21). However,
limited data exist on the prevalence of very light smoking and its relationship with
acculturation level (22). Additionally, health effects of light smoking and current U.S.
Latino population growth highlight the importance of studying this new smoking pattern
(23-24). This study is the first to characterize and identify demographic and acculturation-
related factors associated with very light smoking in large representative samples of Latinos.
Nationwide data from the National Health and Nutrition Examination Survey (NHANES)
and statewide data in California from the California Health Interview Survey (CHIS) were
analyzed to complement each other's deficiencies in variables assessed and rates of
participation.

Participant Data

This study included data from adult Latino smokers who participated in the 2007-2008
NHANES and the 2009 CHIS (25-26). Adults who were at least 20 years of age in the
NHANES or 18 years of age in the CHIS were identified as adult participants. The
NHANES employed a stratified multistage probability sampling design to assess the health
and nutritional status of the U.S. population. All eligible individuals in the households
provided consent for participation together. Participant interviews were conducted with
10149 adults in their own home and supplemental health data were collected in mobile
examination centers (MEC). Of these, 3517 Latinos completed the home interview. Further
details regarding survey operations and informed consent can be found on the NHANES
website (27).

The CHIS is a statewide random-digit-dial telephone survey of landline and cell-phone-only
households conducted every two years to assess the health and health care needs of
Californians. In 2009, 47614 adults were surveyed. Of these, 8307 Latinos from 9 national
origins completed the interview. Documentation describing the sample design and data
collection methods can be found on the CHIS website (26). The most recent complete data
sets were analyzed when this investigation began in 2012.
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Demographic Characteristics and Acculturation-Related Factors

Both the NHANES and CHIS assessed the following demographic characteristics: gender,
date of birth, marital status, educational attainment, and family poverty level. Additionally,
CHIS established level of urbanization based upon zip code (28). Acculturation-related
factors assessed by the NHANES included country of birth (U.S., Mexico, other Spanish
speaking country), ethnicity (Mexican, other Latino), years lived in the U.S. (<5 years, 5-9
years, 10-14 years, =15 years), and language spoken at home (English, Spanish, both
Spanish and English combined). In addition to the variables above, CHIS included Latino
national origin (Mexican, Central American, Puerto Rican, South American, other Latino,
2+ Latino national origins), percent of life lived in the U.S. (<20%, 21-40%, 41-60%,
61-80%, =81%), language spoken with friends and language preference of TV shows, radio
shows, and newspapers (only English, only other language, both English and other language
combined), and proficiency in English (not at all, not well, well and very well combined).

Smoking-Related Characteristics and Very Light Smoking

Current cigarette smokers were identified as participants who reported smoking at least 100
cigarettes in their lifetime and now smoked every day or some days. Current smokers were
then classified as either very light smokers, defined as participants who smoked 1-5 CPD on
average during the past 30 days, or as participants who smoked 6+ CPD on average.
NHANES also asked smokers the age they started smoking regularly and the number of
days smoked in the past 30 days. Among those who completed the supplemental MEC
interview, use of tobacco (cigarettes, pipes, cigars, chewing tobacco, or snuff) or nicotine
(patch, gum, or other nicotine product) products in the last 5 days and time after waking to
smoke were ascertained. Instead of the additional NHANES smoking questions, CHIS asked
smokers the number of years they had smoked regularly.

Statistical Analysis

Analyses were restricted to Latinos of North, Central, or South American origin for
comparison of immigration characteristics. Means, medians, and standard errors were
calculated for age, age started smoking regularly, days smoked in the past 30 days, and years
smoked regularly. Frequencies and percentages were calculated for all other variables.
Bivariate statistical significance was evaluated using one-way analysis of variance F-tests
and chi-square tests. Logistic regression models assessed factors associated with very light
smoking separately for NHANES and CHIS smokers.

Survey data analysis procedures were utilized due to the sampling designs of the NHANES
and CHIS. Stratum, cluster, and weight adjustments were made in analyses of NHANES
data. CHIS analyses were weighted to account for sample selection probabilities,
undercoverage, nonresponse bias, and variance estimation. For this analysis, directed acyclic
graphs and Wald tests were used to determine potential covariates and assess their
significance, respectively. Potential covariates included age, gender, marital status,
educational attainment, and family poverty level. A sequence of models with potential
covariates was specified and the Akaike information criterion was used to select models
with the best fit (29-30). All analyses were conducted using Statistical Analysis Software,
Version 9.2 (SAS Institute Inc., Cary, North Carolina).

J Immigr Minor Health. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rodriquez et al.

Results

Page 4

This study used public use data that did not involve human subjects; therefore, it was not
reviewed by the UC Davis Institutional Review Board (IRB). IRB review and approval of
the NHANES and CHIS can be found on their respective websites (26-27).

The mean ages of NHANES and CHIS smokers were similar: 37.5 years and 38.3 years,
respectively (Tables I and I1). In both surveys, similar proportions of men and women were
married or living with a partner. Sixty percent of CHIS respondents and 45% of NHANES
had completed high school or above and in CHIS the proportion of women with high school
or greater education was significantly higher than that of men (p<0.05). Seventy-five percent
of NHANES smokers and 60% of CHIS smokers lived below 200% of the family poverty
level. Residence in a rural area did not differ by gender among CHIS smokers (data not
shown).

NHANES classified smokers as Mexican origin (58%) or other Latino (42%) (Table I).
Eighty-one percent of CHIS smokers were of Mexican origin with 9% Central American and
3% 2+ Latino national origins (Table I1). In both surveys, over 50% of women were born in
the U.S. compared to 33% of men in NHANES (p<0.001) and 41% in CHIS (p<0.001).
Additionally, NHANES women were more likely than men to speak English at home
(p<0.05). Among CHIS smokers, a larger proportion of women spent >81% of their life in
the U.S. (p<0.001). No differences in years lived in the U.S. were seen by gender in either
survey, although 48% of NHANES and 67% of CHIS smokers lived in the U.S. for =15
years.

Smoking Behavior and Associations by Smoking Level

The prevalence of very light smoking was 57% for NHANES and 62% for CHIS smokers
(Table 11). In NHANES, 54% of very light smokers reported smoking every day while 91%
of 6+ CPD smokers did so (p<0.001). Thirty-one percent of CHIS very light smokers
reported smoking every day compared to 85% of 6+ CPD smokers (p<0.001). The age at
which NHANES very light smokers started smoking regularly (18.4 years) did not differ
from that of 6+ CPD smokers (16.7 years). CHIS very light smokers smoked for an average
of 10.3 years compared to 19.4 years among 6+ CPD smokers (p<0.001).

Additional smoking behavior data collected by NHANES identified further differences
between very light and 6+ CPD smokers. Compared to 6+ CPD smokers, very light smokers
reported smoking fewer days in the past 30 days (p<0.001) and waiting more time after
waking to smoke (p<0.001) (Table I1I). Eighty-eight percent of very light smokers used
tobacco or nicotine products in the last 5 days (p<0.05) compared to 98% of 6+ CPD
smokers and 48% of very light smokers reported smoking their last cigarette today
compared to 80% of 6+ CPD smokers (p<0.01).

Logistic Regression Modeling

In both surveys, demographic factors including age, gender, marital status, educational
attainment, and family poverty level were neither associated with nor predictors of very light
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smoking (Appendix Tables I and II). Level of urbanization was not associated with very
light smoking among CHIS participants (data not shown).

In models adjusted for age, gender, marital status, and educational attainment, Mexico-born
smokers in the NHANES were almost three times more likely to be very light smokers than
U.S.-born smokers (adjusted odds ratio [aOR]=2.95; 95% confidence interval
[CI1]=1.72,5.07) (Table 1V). In CHIS, Mexico-born (aOR=3.05; 95% CI=1.59,5.85) and
those born in another Spanish speaking country (aOR=3.69; 95% C1=1.31,10.34) were more
likely to be very light smokers than U.S.-born smokers. By national origin, only Puerto
Rican smokers differed from Mexican smokers by smoking level; being less likely to smoke
very lightly (aOR=0.23; 95% CI=0.07,0.80).

With =15 years as the reference, NHANES smokers living in the U.S. for 5-9 years reported
significant higher odds of very light smoking (Table 1V). No other category of years in the
U.S. was significant in the NHANES. Among CHIS respondents, years lived in the U.S. and
very light smoking were not associated (Appendix Table I11). CHIS assessment of the percent
of life lived in the U.S. found that those who lived 21-40% and 61-80% of their life in the
U.S. had over a two and a half times greater odds of very light smoking than those who lived
>81% of their life in the U.S. (Table IVV). NHANES smokers who spoke only Spanish
(aOR=3.76; 95% CI=1.59,8.90) or both Spanish and English (aOR=2.63; 95%
Cl=1.48,4.67) at home were significantly more likely than those who spoke only English at
home to be very light smokers. In the CHIS, speaking only Spanish and speaking both
Spanish and English language at home showed higher odds of very light smoking compared
to only English spoken at home, but the differences were not statistically significant.
Likewise, other factors assessed in CHIS including language spoken with friends, language
preference for TV, radio, and newspaper, and proficiency in English were not associated
with very light smoking (Appendix Table I1).

Discussion

This study is the first to characterize and evaluate demographic and acculturation-related
factors associated with very light smoking among Latinos using national and statewide
representative data. A consistent finding in the NHANES and CHIS data was the moderately
high prevalence of very light smoking among current smokers. A recent study of Latino
farm workers in California reported a 61% prevalence of very light smoking (31). They also
observed that very light smokers were more likely to be current smokers and 6+ CPD
smokers were more likely to be former smokers. However, analysis of 2001 and 2003 CHIS
data by Zhu and colleagues found the prevalence of very light daily smoking among Latinos
to be 22% and 16%, respectively, and of very light non-daily smoking to be 85% and 80%,
respectively (18). Another characteristic common to very light smokers in both surveys was
non-daily smoking. This finding was further supported by analyses of NHANES data which
found that very light smokers smoked fewer days in the past month, were less likely to use
tobacco or nicotine products in the past 5 days, and were less likely than 6+ CPD smokers to
smoke their last cigarette today.
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Very light and non-daily smokers are a growing proportion of U.S. cigarette smokers.
Significant increases in the proportion of daily smokers who smoked 1-9 CPD have been
observed between 2005 and 2011 (32). More broadly, the proportion of current smokers that
do not smoke daily has increased since 1996 (33-34). Light and non-daily smoking have
adverse health consequences, including cardiovascular disease, cancer, respiratory diseases,
impaired reproductive function, and all-cause mortality (23). Additionally, research in the
past decade has found increasing evidence of nicotine addiction among very light and non-
daily smokers (35-56). Research has also linked non-daily smoking with alcohol use
disorders (57-61).

Understanding that very light smokers in this study were non-daily smokers may explain the
very light smoking prevalence. The prevalence of very light smoking in this study falls
within the prevalences of daily and non-daily very light smoking observed by Zhu and
colleagues (18). Zhu et al also studied changes in smoking behavior of very light daily
smokers using longitudinal data from the California Tobacco Survey and found that only
36% of daily very light smokers remained very light smokers after 20 months (62).
Additionally, 21% of very light daily smokers increased their cigarette consumption to 6+
CPD daily smokers over the 20 month period. Although analyses in this study were cross-
sectional, findings by Zhu et al provides a potential framework to interpret the number of
years smoked regularly. Similar to previous observations among Latino farm workers in
California, very light smokers in the CHIS smoked for almost half as many years as 6+ CPD
smokers (31). Noting that the mean age at which NHANES very light and 6+ CPD smokers
started smoking didn't differ significantly, findings by Zhu et al may imply that over time
very light smokers would adopt the smoking behavior of 6+ CPD smokers and as such
would report having smoked for more years than very light smokers. However, these
findings require longitudinal data to confirm suggestions among cross-sectional surveys.

In NHANES and CHIS data, smokers born in Mexico (or another Spanish speaking country
in the CHIS) were more likely than those born in the U.S. to be very light smokers. Having
not been previously reported as predictors of very light smoking, these results are novel.
Research by Pérez-Stable and colleagues reported that foreign-born Latino smokers were
less likely to smoke =20 CPD than U.S.-born smokers (14). Factors reflective of less time in
the U.S. were inconsistently associated with very light smoking. NHANES smokers with 5-9
years of U.S. residency and those who spoke some amount of Spanish at home were more
likely to be very light smokers. Among CHIS smokers however, years of U.S. residency and
language spoken at home were not associated with very light smoking although smokers
who lived 21-40% or 61-80% of their life in the U.S. were more likely to be very light
smokers. Previous research*-13 has observed associations between higher levels of
acculturation, as measured by time in the U.S. and language preference, and increased
smoking prevalence. Though inconsistent, these results suggest that among Latinos 1)
acculturation to American society may play a role in the level of cigarette smoking and 2)
over time the number of CPD may increase. However, longitudinal studies are needed to
substantiate these results suggested by cross-sectional data.

Approximately 40% of NHANES and CHIS smokers were women. Previous knowledge
regarding acculturation and smoking prevalence is relevant to very light smoking as Latino
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women with higher levels of acculturation have a higher prevalence of smoking (4-13). As a
measure of acculturation, language preference in the NHANES showed less acculturated
smokers were more likely to be very light smokers than 6+ CPD smokers. In the CHIS, odds
ratios of language preference were in the same direction but non-significant. The results
observed in CHIS data may be due to its sampling method. Latinos who don't speak English
or don't have a telephone are less likely to participate or be recruited, respectively.
Furthermore, years lived in the U.S. and percent of life in the U.S. may not be capturing
potentially more important factors such as age at immigration to the U.S. or pre-immigration
health behavior (63-65).

Characteristics and factors associated with very light smoking among Latino smokers have
not been well studied, although some attention has been given to smoking <10 CPD in other
ethnic groups in the U.S. Reitzel and colleagues found associations between demographic
characteristics, tobacco dependence, withdrawal, and cessation and very light smoking
among Spanish-speaking Latinos in a randomized clinical trial (22). Among Blacks, factors
in late adolescence such as perceived discrimination, peer smoking, youth maladaptive
characteristics, less parental education, and parental smoking were associated with smoking
<10 CPD in young adulthood (66). Among Asians, smoking <9 CPD has been associated
with being female, highly educated, not Korean (compared to Chinese), and being a
bilingual speaker with English proficiency (67).

Strengths of the present study arise from how the NHANES and CHIS complement each
other. First, the NHANES is a large representative national survey while the CHIS is a large
representative survey of the country's most populous state. Second, smoking behavior was
more thoroughly assessed in the NHANES than in the CHIS, but analyses could be
conducted among nine Latino national origin groups in the CHIS compared to only two in
the NHANES. Third, the overall household screened and interviewed rate for the CHIS was
19.7%, whereas the NHANES overall interviewed and examined rates were 78.4% and
75.4%, respectively. The present study also faced limitations inherent to the NHANES and
CHIS. CHIS is a random-digit-dial telephone survey and may differentially exclude recent
immigrants who may not have a telephone or who may feel uncomfortable providing
personal information via telephone. Other limitations of this study include its inability to
assess migration-related factors such as age at immigration to the U.S. and pre-immigation
health behavior. Both surveys were cross-sectional and therefore unable to determine
temporal order or assess change over time. Consequently, recommendations for future
research include the use of longitudinal data to determine if very light smokers increase their
number of CPD over time. Future research also needs to investigate explanations for
acculturation-related predictors of smoking level among foreign-born Latinos.

Findings from this study can be used to design culturally-specific tobacco control campaigns
targeted to Latinos with a high likelihood of very light smoking. For example, the adverse
health effects of light smoking may need to be targeted. Diverse approaches to reduce
smoking in the population are possible, as has been successfully accomplished by other anti-
tobacco media marketing campaigns (68). These might include encouraging state and local
governments with large Latino populations to increase cigarette taxes and enforce bans on
the sale of single cigarettes. Smoking cessation programs should consider integrating
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acculturation-related factors and implementing said programs in locations such as
community centers, consulates general, and other organizations frequented by large
proportions of Latinos. Ultimately, the goal is to reduce the cultural factors that facilitate
smoking among the Latino population.
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Appendix Table |

Additional Crude Odds Ratios and 95% Confidence
Intervalsfor Very Light® Smoking among NHANES
Current Smokers

Very Light® (n = 6+ CPD (n = 128),
158), No. (%) or No. (%) or Mean
Factor Mean (SE) (SE) Crude OR (95% CI)
Mean age (years) 36.4 (1.01) 38.9 (1.29) 0.99 (0.97, 1.00)
Gender
Male 89 (61) 83 (69) Reference
Female 69 (39) 45 (31) 1.40 (0.93, 2.10)
Marital Status
Married/living with partner 90 (59) 80 (63) 0.86 (0.58, 1.26)
Never married/divorced/separated/widowed 68 (41) 48 (37) Reference
Highest grade completed in school
Less than 12t grade 91 (57) 71 (52) Reference
High school graduate or above 67 (43) 57 (48) 0.80 (0.44, 1.44)

ClI, confidence interval; CPD, cigarettes per day; NHANES, National Health and Nutrition Examination Survey; OR, odds
ratio; SE, standard error.

aVery light smokers were defined as those who smoked 1-5 CPD.

Appendix Table Il

Additional Adjusted Odds Ratios and 95% Confidence
Intervalsfor Very Light® Smoking among CHIS
Current Smokers

Ver
Lightg (n
=501), 6+CPD(n=
No. (%) 351),No.
or Mean (%) or CrudeOR (95%  Adj. OR (95%
Factor (SE) Mean (SE)  Cl) cnb
Mean age (years) 36.3(1.03) 41.6(1.45)"" 0.97(0.96,1.00) ----
Gender
Male 316 (78) 216 (75) Reference - -
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Ligr(?trg (n
=501), 6+CPD(n=
No. (%) 351),No.
or Mean (%) or CrudeOR (95%  Adj. OR (95%
Factor (SE) Mean (SE)  Cl) cnb
Female 185 (22) 135 (25) 0.88 (0.54,1.41)  -—---
Marital Status
Married/living with partner 250 (57) 178 (49) 1.38 (0.80, 2.36) - -
Never married/divorced/separated/widowed 251 (43) 173 (51) Reference -
Highest grade completed in school
Less than 12t grade 182 (40) 142 (41) Reference -
High school graduate or above 319 (60) 209 (59) 1.07 (0.66, 1.74) -
Years lived in the U.S.
<5 18 (3) 5(5)" 1.06 (0.37,2.99)  0.91(0.28, 2.95)
5-9 32 (10) 12 (14) 1.15(0.49,2.70)  0.91(0.37, 2.24)
10-14 48 (23) 10 (7) 5.62 (1.34,23.63) 4.30 (0.98, 18.78)
215 201 (64) 126 (75) Reference
Language spoken with friends®
Only other language 178 (37) 95 (34) 1.69 (1.00, 2.87) 2.03 (0.99, 4.17)
Both English and other language 154 (37) 91 (39) 1.46 (0.81, 2.64) 1.58 (0.83, 2.97)
Only English 82 (27) 55 (27) Reference Reference
Language of TV, radio, and newspapers®
Only other language 114 (21) 73 (27) 1.15(0.69, 1.93) 1.26 (0.69, 2.30)
Both English and other language 173 (45) 91 (38) 1.82(1.05, 3.13) 1.81(1.00, 3.27)
Only English 127 (34) 77 (35) Reference Reference
Proficiency in English®
Not at all 54 (8) 40 (11) 0.85(0.45,1.59)  0.94 (0.41, 2.14)
Not well 125 (25) 66 (33) 0.86 (0.50,1.48)  0.88 (0.49, 1.59)
Very well/well 235 (68) 135 (56) Reference Reference

CHIS, California Health Interview Survey; Cl, confidence interval; CPD, cigarettes per day; OR, odds ratio; SE, standard
error.

aVery light smokers were defined as those who smoked 1-5 CPD.

Adjusted for age, gender, marital status, and educational attainment.

CExcluded participants who reported only speaking English at home.
*
p<0.05;

*%

References

1.

p<0.01, statistical significance by smoking level.

2000. JAMA. 2004; 291(10):1238-45. [PubMed: 15010446]
. Mokdad AH, Marks JS, Stroup DF, Gerberding JL. Correction: actual causes of death in the United

States, 2000. JAMA. 2005; 293(3):293—4. [PubMed: 15657315]

Mokdad AH, Marks JS, Stroup DF, Gerberding JL. Actual causes of death in the United States,

. King B, Dube S, Kaufmann R, Shaw L, Pechacek T. Vital signs: current cigarette smoking among
adults aged >or=18 years --- United States, 2009. MMWR Morb Mortal Wkly Rep. 2010; 59(35):

1135-40. [PubMed: 20829747]

J Immigr Minor Health. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rodriquez et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Page 10

. Markides KS, Coreil J, Ray LA. Smoking among Mexican Americans: a three-generation study. Am

J Public Health. 1987; 77(6):708-11. [PubMed: 3578618]

. 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):196-8. [PubMed: 2913840]

. 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. [PubMed: 9187582]

. Coreil J, Ray LA, Markides KS. Predictors of smoking among Mexican-Americans: findings from

the Hispanic HANES. Prev Med. 1991; 20(4):508-17. [PubMed: 1871079]

. Samet JM, Howard CA, Coultas DB, Skipper BJ. Acculturation, education, and income as

determinants of cigarette smoking in New Mexico Hispanics. Cancer Epidemiol Biomarkers Prev.
1992; 1(3):235-40. [PubMed: 1306108]

. Palinkas LA, Pierce J, Rosbrook BP, Pickwell S, Johnson M, Bal DG. Cigarette smoking behavior

and beliefs of Hispanics in California. Am J Prev Med. 1993; 9(6):331-7. [PubMed: 8311982]
Cantero PJ, Richardson JL, Baezconde-Garbanati L, Marks G. The association between
acculturation and health practices among middle-aged and elderly Latinas. Ethn Dis. 1999; 9(2):
166-80. [PubMed: 10421079]

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):434-40. [PubMed: 10600066]
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):111-27. [PubMed: 10660014]

Bethel JW, Schenker MB. Acculturation and smoking patterns among Hispanics: a review. Am J
Prev Med. 2005; 29(2):143-8. [PubMed: 16005811]

Perez-Stable EJ, Ramirez A, Villareal R, Talavera GA, Trapido E, Suarez L, et al. Cigarette
smoking behavior among US Latino men and women from different countries of origin. Am J
Public Health. 2001; 91(9):1424-30. [PubMed: 11527775]

U.S. Department of Health and Human Services: Tobacco use among U.S. racial/ethnic minority
groups--African Americans, American Indians and Alaska Natives, Asian Americans and Pacific
Islanders, Hispanics. A Report of the Surgeon General. Executive summary. MMWR Recomm
Rep. 1998; 47(RR-18):v—xv. 1-16. [PubMed: 9784089]

Trinidad DR, Perez-Stable EJ, Emery SL, White MM, Grana RA, Messer KS. Intermittent and
light daily smoking across racial/ethnic groups in the United States. Nicotine Tob Res. 2009;
11(2):203-10. [PubMed: 19246433]

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.

Zhu SH, Pulvers K, Zhuang Y, Baezconde-Garbanati L. Most Latino smokers in California are
low-frequency smokers. Addiction. 2007; 102(2):104-11. [PubMed: 17850620]

Dar R, Frenk H. Can one puff really make an adolescent addicted to nicotine? A critical review of
the literature. Harm Reduct J. 2010; 7:28. [PubMed: 21067587]

Difranza JR. Thwarting science by protecting the received wisdom on tobacco addiction from the
scientific method. Harm Reduct J. 2010; 7:26. [PubMed: 21050440]

Shiffman S. Light and intermittent smokers: background and perspective. Nicotine Tob Res. 2009;
11(2):122-5. [PubMed: 19246630]

Reitzel LR, Costello TJ, Mazas CA, Vidrine JI, Businelle MS, Kendzor DE, et al. Low-level
smoking among Spanish-speaking Latino smokers: relationships with demographics, tobacco
dependence, withdrawal, and cessation. Nicotine Tob Res. 2009; 11(2):178-84. [PubMed:
19246627]

Schane RE, Ling PM, Glantz SA. Health effects of light and intermittent smoking: a review.
Circulation. 2010; 121(13):1518-22. [PubMed: 20368531]

Ennis, SR.; Rios-Vargas, M. 2010 Census Briefs. Suitland, MD: U.S. Department of Commerce,
Economics and Statistics Administration, U.S. Census Bureau; 2011. The Hispanic Population:
2010.

J Immigr Minor Health. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rodriquez et al.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Page 11

Centers for Disease Control and Prevention (CDC). National Center for Health Statistics (NCHS):
National Health and Nutrition Examination Survey Data. Hyattsville, MD: U.S. Department of
Health and Human Services, Centers for Disease Control and Prevention; 2009. [cited 2011
November 11,]; Available from: http://www.cdc.gov/nchs/nhanes/nhanes2007-2008/
nhanes07_08.htm

UCLA Center for Health Policy Research: California Health Interview Survey. CHIS 2009 Adult
Public Use File [computer file]. Los Angeles, CA: UCLA Center for Health Policy Research;
2011. [cited 2011 October 14,]; Available from: http://www.chis.ucla.edu/

Centers for Disease Control and Prevention (CDC). National Center for Health Statistics (NCHS):
National Health and Nutrition Examination Survey Examination Protocol. Hyattsville, MD: U.S.
Department of Health and Human Services, Centers for Disease Control and Prevention; 2010.
[cited 2011 April 4,]; Available from: http://www.cdc.gov/nchs/nhanes/nhanes2007-2008/
nhanes07_08.htm

UCLA Center for Health Policy Research: CHIS 2007 Adult Survey Constructed Variables. Los
Angeles, CA: UCLA Center for Health Policy Research; 2010. Available from: http://
www.chis.ucla.edu/pdf/2007PUF_constructs_a.pdf

Rothman, KJ.; Greenland, S.; Lash, TL. Modern Epidemiology. 3rd. Phildelphia: Lippincott
Williams & Wilkins; 2008.

Kutner, MH.; Nachtsheim, CJ.; Neter, J.; Li, W. Applied Linear Statistical Models. 5th. New York:
McGraw Hill; 2005.

Rodriquez, EJ.; Stoecklin-Marois, MT.; Hennessy-Burt, TE.; Schenker, MB. Characteristics of
low-level cigarette smoking in a California Hispanic farm worker cohort. American Thoracic
Society 2011 International Conference; Denver, CO. American Thoracic Society; Abstract 21179

Agaku I, King B, Dube S. Current cigarette smoking among adults - United States, 2011. MMWR
Morb Mortal Wkly Rep. 2012; 61(44):889-94. [PubMed: 23134971]

Porter S, Jackson K, Trosclair A, Pederson LL. Prevalence of current cigarette smoking among
adults and changes in prevalence of current and some day smoking --- Unitied States, 1996--2001.
MMWR Morb Mortal WKly Rep. 2003; 52(14):303-7. [PubMed: 12731700]

Rock VJ, Malarcher A, Kahende JW, Asman K, Husten C, Caraballo R. Cigarette smoking among
adults --- United States, 2006. MMWR Morb Mortal Wkly Rep. 2007; 56(44):1157-61. [PubMed:
17989644]

McNeill AD, West RJ, Jarvis M, Jackson P, Bryant A. Cigarette withdrawal symptoms in
adolescent smokers. Psychopharmacology (Berl). 1986; 90(4):533-6. [PubMed: 3101108]
Shiffman S, Paty J, Kassel JD, Gnys M, Zettler-Segal M. Smoking behavior and smoking history
of tobacco chippers. Experimental and Clinical Psychopharmacology. 1994; 2(2):126-42.

Barker D. Reasons for tobacco use and symptoms of nicotine withdrawal among adolescent and
young adult tobacco users-United States, 1993. MMWR Morb Mortal WKly Rep. 1994; 43(41):
745-50. [PubMed: 7935305]

DiFranza JR, Rigotti NA, McNeill AD, Ockene JK, Savageau JA, St Cyr D, et al. Initial symptoms
of nicotine dependence in adolescents. Tob Control. 2000; 9(3):313-9. [PubMed: 10982576]
O'Loughlin J, Kishchuk N, DiFranza J, Tremblay M, Paradis G. The hardest thing is the habit: a
qualitative investigation of adolescent smokers' experience of nicotine dependence. Nicotine Tob
Res. 2002; 4(2):201-9. [PubMed: 12028853]

DiFranza JR, Savageau JA, Rigotti NA, Fletcher K, Ockene JK, McNeill AD, et al. Development
of symptoms of tobacco dependence in youths: 30 month follow up data from the DANDY study.
Tob Control. 2002; 11(3):228-35. [PubMed: 12198274]

O'Loughlin J, DiFranza J, Tyndale RF, Meshefedjian G, McMillan-Davey E, Clarke PB, et al.
Nicotine-dependence symptoms are associated with smoking frequency in adolescents. Am J Prev
Med. 2003; 25(3):219-25. [PubMed: 14507528]

Riedel BW, Robinson LA, Klesges RC, McLain-Allen B. Ethnic differences in smoking
withdrawal effects among adolescents. Addict Behav. 2003; 28(1):129-40. [PubMed: 12507532]
Strong DR, Kahler CW, Ramsey SE, Abrantes A, Brown RA. Nicotine withdrawal among
adolescents with acute psychopathology: an item response analysis. Nicotine Tob Res. 2004; 6(3):
547-57. [PubMed: 15203788]

J Immigr Minor Health. Author manuscript; available in PMC 2016 February 01.


http://www.cdc.gov/nchs/nhanes/nhanes2007-2008/nhanes07_08.htm
http://www.cdc.gov/nchs/nhanes/nhanes2007-2008/nhanes07_08.htm
http://www.chis.ucla.edu/
http://www.cdc.gov/nchs/nhanes/nhanes2007-2008/nhanes07_08.htm
http://www.cdc.gov/nchs/nhanes/nhanes2007-2008/nhanes07_08.htm
http://www.chis.ucla.edu/pdf/2007PUF_constructs_a.pdf
http://www.chis.ucla.edu/pdf/2007PUF_constructs_a.pdf

1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rodriquez et al.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Page 12

Prokhorov AV, Hudmon KS, Cinciripini PM, Marani S. "Withdrawal symptoms" in adolescents: a
comparison of former smokers and never-smokers. Nicotine Tob Res. 2005; 7(6):909-13.
[PubMed: 16298726]

Wellman RJ, DiFranza JR, Wood C. Tobacco chippers report diminished autonomy over smoking.
Addict Behav. 2006; 31(4):717-21. [PubMed: 15979812]

DiFranza JR, Savageau JA, Fletcher K, O'Loughlin J, Pbert L, Ockene JK, et al. Symptoms of
tobacco dependence after brief intermittent use: the Development and Assessment of Nicotine
Dependence in Youth-2 study. Arch Pediatr Adolesc Med. 2007; 161(7):704-10. [PubMed:
17606835]

Kandel DB, Hu MC, Griesler PC, Schaffran C. On the development of nicotine dependence in
adolescence. Drug and alcohol dependence. 2007; 91(1):26-39. [PubMed: 17553635]

Scragg R, Wellman RJ, Laugesen M, DiFranza JR. Diminished autonomy over tobacco can appear
with the first cigarettes. Addict Behav. 2008; 33(5):689-98. [PubMed: 18207651]

Savageau JA, Mowery PD, DiFranza JR. Symptoms of diminished autonomy over cigarettes with
non-daily use. International journal of environmental research and public health. 2009; 6(1):25-35.
[PubMed: 19440267]

O'Loughlin J, Gervais A, Dugas E, Meshefedjian G. Milestones in the process of cessation among
novice adolescent smokers. Am J Public Health. 2009; 99(3):499-504. [PubMed: 18633080]
Rubinstein ML, Benowitz NL, Auerback GM, Moscicki AB. Withdrawal in adolescent light
smokers following 24-hour abstinence. Nicotine Tob Res. 2009; 11(2):185-9. [PubMed:
19246428]

Caraballo RS, Novak SP, Asman K. Linking quantity and frequency profiles of cigarette smoking
to the presence of nicotine dependence symptoms among adolescent smokers: findings from the
2004 National Youth Tobacco Survey. Nicotine Tob Res. 2009; 11(1):49-57. [PubMed:
19246441]

Dierker L, Mermelstein R. Early emerging nicotine-dependence symptoms: a signal of propensity
for chronic smoking behavior in adolescents. J Pediatr. 2010; 156(5):818-22. [PubMed:
20097354]

DiFranza JR, Ursprung WW, Carson A. New insights into the compulsion to use tobacco from an
adolescent case-series. J Adolesc. 2010; 33(1):209-14. [PubMed: 19406464]

Ursprung WW, DiFranza JR. The loss of autonomy over smoking in relation to lifetime cigarette
consumption. Addict Behav. 2010; 35(1):14-8. [PubMed: 19717241]

Doubeni CA, Reed G, Difranza JR. Early course of nicotine dependence in adolescent smokers.
Pediatrics. 2010; 125(6):1127-33. [PubMed: 20439592]

King AC, Epstein AM. Alcohol dose-dependent increases in smoking urge in light smokers.
Alcohol Clin Exp Res. 2005; 29(4):547-52. [PubMed: 15834219]

Sayette MA, Martin CS, Wertz JM, Perrott MA, Peters AR. The effects of alcohol on cigarette
craving in heavy smokers and tobacco chippers. Psychol Addict Behav. 2005; 19(3):263-70.
[PubMed: 16187804]

Harrison EL, Desai RA, McKee SA. Nondaily smoking and alcohol use, hazardous drinking, and
alcohol diagnoses among young adults: findings from the NESARC. Alcohol Clin Exp Res. 2008;
32(12):2081-7. [PubMed: 18828805]

Harrison EL, McKee SA. Young adult non-daily smokers: patterns of alcohol and cigarette use.
Addict Behav. 2008; 33(5):668-74. [PubMed: 18093745]

Harrison EL, McKee SA. Non-daily smoking predicts hazardous drinking and alcohol use
disorders in young adults in a longitudinal U.S. sample. Drug and alcohol dependence. 2011;
118(1):78-82. [PubMed: 21441000]

Zhu SH, Sun J, Hawkins S, Pierce J, Cummins S. A population study of low-rate smokers: quitting
history and instability over time. Health Psychol. 2003; 22(3):245-52. [PubMed: 12790251]
Wilkinson AV, Spitz MR, Strom SS, Prokhorov AV, Barcenas CH, Cao Y, et al. Effects of
nativity, age at migration, and acculturation on smoking among adult Houston residents of
Mexican descent. Am J Public Health. 2005; 95(6):1043-9. [PubMed: 15914831]

J Immigr Minor Health. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Rodriquez et al.

64.

65.

66.

67.

68.

Page 13

Stoddard P, Adler NE. Education associations with smoking and leisure-time physical inactivity
among Hispanic and Asian young adults. Am J Public Health. 2011; 101(3):504-11. Research
Support, Non-U.S Gov't. [PubMed: 21233440]

Borges G, Breslau J, Orozco R, Tancredi DJ, Anderson H, Aguilar-Gaxiola S, et al. A cross-
national study on Mexico-US migration, substance use and substance use disorders. Drug and
alcohol dependence. 2011; 117(1):16-23. Research Support, N.1.H., Extramural. [PubMed:
21296509]

Fagan P, Brook JS, Rubenstone E, Zhang C, Brook DW. Longitudinal precursors of young adult
light smoking among African Americans and Puerto Ricans. Nicotine Tob Res. 2009; 11(2):139-
47. [PubMed: 19251769]

Tong EK, Nguyen T, Vittinghoff E, Perez-Stable EJ. Light and intermittent smoking among
California's Asian Americans. Nicotine Tob Res. 2009; 11(2):197-202. [PubMed: 19246424]
U.S. Department of Health and Human Services. Preventing Tobacco Use Among Youth and
Young Adults: A Report of the Surgeon General. Atlanta, GA: 2012.

J Immigr Minor Health. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Rodriquez et al. Page 14

Table |
Demographic and Acculturation-Related Characteristics of Latino Current® Smokers
from 2007-2008 NHANES

Total (n =291), No. (%) or Men (n = 175), No. (%) or Women (n = 116), No. (%) or

Characteristic Mean (SE) Mean (SE) Mean (SE)
Mean age (years) 37.5(0.80) 36.8 (0.78) 38.6 (1.13)
Married/living with partner 173 (61) 114 (64) 59 (55)
Highest grade completed in school

Less than 12t grade 166 (55) 101 (57) 65 (52)

High school graduate or above 125 (45) 74 (43) 51 (48)
Family poverty level

<199% 218 (75) 126 (72) 92 (79)

>200% 73 (25) 49 (28) 24 (21)
Country of birth

us. 115 (41) 51 (33) 64 (57)*

Mexico 97 (34) 75 (43) 22 (18)

Other Spanish speaking country 79 (25) 49 (24) 30 (25)
Race/ethnicity

Mexican 169 (58) 108 (63) 61 (49)"

Other Latino 112 (42) 67 (37) 55 (51)
Years lived in the U.S.

<5 29 (20) 21 (20) 8 (17)

5-9 34 (22) 26 (23) 8(19)

10-14 13 (10) 11 (11) 2(7)

215 86 (48) 58 (46) 28 (57)
Language spoken at home

Spanish 101 (32) 75 (39) 26 (20)*

Both Spanish and English 139 (49) 74 (45) 65 (56)

English 51 (19) 26 (16) 25 (24)

NHANES = National Health and Nutrition Examination Survey; SE = standard error.
aCurrent smokers were defined as ever smoking at least 100 cigarettes and smoking every day or some days.

*
p<0.05;

*%

p<0.01;

*%

p<0.001, statistical significance by gender.
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Table Il
Demographic and Acculturation-Related Characteristics of Latino Current® Smokers
from 2009 CHIS

Total (n = 852), No. (%) or Men (n =532), No. (%) or Women (n = 320), No. (%) or

Characteristic Mean (SE) Mean (SE) Mean (SE)
Mean age (years) 38.3(0.84) 37.8(0.93) 40.1 (2.00)
Married/living with partner 428 (54) 293 (54) 135 (53)
Highest grade completed in school

Less than 12t grade 324 (40) 223 (44) 101 (29)*

High school graduate or above 528 (60) 309 (56) 219 (71)
Family poverty level

<199% 530 (60) 334 (61) 196 (55)

>200% 322 (40) 198 (39) 124 (45)
Country of birth

u.s. 400 (47) 211 (41) 189 (66)" "

Mexico 396 (45) 282 (50) 114 ((29)

Other Spanish speaking country 56 (8) 39 (8) 17 (6)
Latino national origin

Mexican 717 (81) 455 (80) 262 (84)"

Central American 51 (9) 35 (10) 16 (5)

Puerto Rican 12 (1) 4(1) 8(2)

South American 20 (4) 14 (5) 6 (2)

Other Latino 17 (2) 9(2) 8(2)

2+ Latino types 35(3) 15 (2) 20 (6)
Years lived in the U.S.

<5 23 (4) 17 (3) 6 (5)

5-9 44 (11) 32 (11) 12 (11)

10-14 58 (18) 42 (18) 16 (19)

>15 327 (67) 230 (67) 97 (66)
Language spoken at home

Spanish 192 (18) 134 (19) 58 (17)

Both Spanish and English 446 (59) 297 (60) 149 (56)

English 197 (22) 92 (21) 105 (27)
Percent life in the U.S.

<20% 40 (5) 26 (5) 14 (5)"**

21-40% 103 (10) 73 (11) 30 (7)

41-60% 170 (25) 120 (28) 50 (13)

61-80% 90 (8) 70 (8) 20 (6)

>81% 449 (53) 243 (47) 206 (70)
Proficiency in English

Not at all 94 (9) 56 (8) 38(11)

Not well 191 (27) 142 ((29) 49 (20)
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Total (n =852), No. (%) or Men (n =532), No. (%) or Women (n = 320), No. (%) or
Characteristic Mean (SE) Mean (SE) Mean (SE)
Very well/well 370 (64) 242 (63) 128 (69)

CHIS, California Health Interview Survey; SE, standard error.
a ) . . .

Current smokers were defined as ever smoking at least 100 cigarettes and smoking every day or some days.
*

p<0.05;

* k%
p<0.001, statistical significance by gender.
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Adjusted Odds Ratios and 95% Confidence Intervalsfor Very Light® Smoking among
Current Smokers

Factor

Very Light& No. (%) or Mean
(SB)

6+ CPD, No. (%) or Mean (SE)

Crude OR (95% Cl)

Adj. OR (95% CI)P

Country of birth

National Health and Nutrition Examination Survey (Very Light&, n = 158; 6+ CPD, n = 128)

us. 56 (36) 57 (47)" Reference Reference
Mexico 63 (42) 32 (24) 2.28(1.26, 4.12) 2.95(1.72, 5.07)
Other country® 39(22) 39 (29) 1.00 (0.55, 1.83) 1.20 (0.65, 2.24)
Race/ethnicity
Mexican 95 (61) 72 (55) Reference Reference
Other Latino 63 (39) 56 (45) 0.78 (0.51, 1.18) 0.74 (0.45, 1.23)
Years lived in U.S.
<5 21 (24) 8 (13) 3.03 (0.86, 10.71) 3.20 (0.89, 11.52)
5-9 22 (24) 11 (17) 2.46 (1.13,5.36) 2.58(1.23,5.40)
10-14 10 (12) 3(7) 2.95 (0.78, 11.15) 3.23(0.91, 11.53)
215 44 (40) 41 (63) Reference Reference
Language at home
Spanish 58 (37) a1 0™ 2.96 (1.28, 6.83) 3.76 (1.74, 8.10)
Both languages 81 (51) 56 (47) 2.32(1.24, 4.36) 2.63(1.47, 4.70)
English 19 (12) 31 (26) Reference Reference
California Health Interview Survey (Very Light& n = 501; 6+ CPD, n = 351)
Country of birth
us. 202 (40) 198 (58)" Reference Reference
Mexico 264 (51) 132 (37) 2.00 (1.14, 3.52) 3.05 (1.59, 5.85)
Other country® 35(9) 21 (5) 2.68(0.99, 7.25) 3.69(1.31, 10.34)
Latino nat'l origin
Mexican 424 (79) 293 (83) Reference Reference
Central American 31(9) 20 (8) 1.27 (0.64, 2.53) 1.09 (0.52, 2.28)
Puerto Rican 5 (1) 7(3) 0.25 (0.08, 0.79) 0.23(0.07, 0.80)
South American 13 (5) 7(2) 2.33(0.28, 19.41) 2.31(0.26, 20.82)
Other Latino 6 (1) 11 (2) 0.61 (0.08, 4.38) 0.47 (0.04, 6.15)
2+ Latino types 22 (4) 13 (2) 2.45 (0.92, 6.51) 2.85 (0.90, 9.02)
Percent life in U.S.
<20% 31 (4) 9 (5) 1.04 (0.42, 2.57) 1.07 (0.39, 2.92)
21-40% 76 (13) 27 (6) 2.71(1.27, 5.76) 2.84(1.20, 6.75)
41-60% 104 (27) 66 (20) 1.74 (0.86, 3.54) 2.09 (0.97, 4.51)
61-80% 55 (8) 35 (7) 1.60 (0.81, 3.16) 2,59 (1.13, 5.93)
>81% 235 (47) 214 (61) Reference Reference

Language at home
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Very Light& No. (%) or Mean
(SE)

Factor 6+ CPD, No. (%) or Mean (SE) CrudeOR (95% CI) Adj. OR (95% CI)b
Spanish 118 (18) 74 (18)* 1.58 (0.75, 3.34) 1.82 (0.69, 4.75)
Both languages 281 (65) 165 (51) 1.98 (0.97, 4.05) 210 (0.93, 4.71)
English 87 (17) 110 (31) Reference Reference

ClI, confidence interval; CPD, cigarettes per day; nat'l, national; OR, odds ratio; SE, standard error.
a\/ery light smokers were defined as those who smoked 1-5 CPD.

bAdjusted for age, gender, marital status, and educational attainment (see Appendix Tables I and I1).
COther Spanish speaking country

*
p<0.05;

p<0.01, statistical significance by smoking level.
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