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Abstract

Cigarette smoking has declined among New York City (NYC) adults since 2002, but research has shown that NYC tobacco
control policies may be less impactful among Asian communities, particularly Chinese. In order to better target this subgroup,
we explored smoking and cessation behaviors among Chinese-speaking Asian smokers compared with English-speaking
Asian smokers and all other smokers. We used combined 2015-2016 data from the NYC Community Health Survey (CHS),
an annual dual landline/cellphone survey of about 9000 adults to analyze smoker demographics, and 2010-2012 and 2016
CHS samples to compare quit attempts, advice, and aids used among Asian smokers who took the survey in Chinese, Asian
smokers who took the survey in English and all other smokers at two points in time. We used multivariable logistic regres-
sion to compare outcomes between groups. In 2015-2016, English-speaking Asians (11.2%, p=.004) and all other adults
(13.6%, p=.029) were less likely to be current smokers compared with Chinese-speaking Asians (16.9%). In 2010-2012
there was no difference in odds of current smoking by race/interview language, while in 2016 the odds of smoking among
English-speaking Asians and all other respondents were 51% and 32% lower, respectively, than Chinese-speaking Asians.
Odds of NRT use did not differ in 2010-2012 but in 2016 odds of NRT use among all other smokers were 2.63 times higher
than among Chinese-speaking Asian smokers. Results indicate the need for tailored smoking cessation programs towards
Chinese-speaking Asian smokers to encourage NRT use, reduce cigarette consumption, and decrease disparities.

Keywords Smoking cessation - Chinese smokers - Asian smokers - Health disparities

Introduction

Cigarette use is the leading cause of preventable death in
the United States (US), responsible for 480,000 deaths per
year [1]. Over the past 15 years tobacco regulations, anti-
smoking advertising campaigns, and the availability and pro-
motion of smoking cessation services have led to a decrease
in cigarette use nationally and in New York City (NYC) [2,
3]. However research suggests that, for reasons such as high
rates of tax avoidance and linguistic isolation, NYC tobacco
control policies may not be reaching Asian and, specifically,
Chinese communities [4, 5].

The failure of NYC’s tobacco control efforts to reach
Asian smokers is concerning in several ways. First, Asians
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comprise a growing portion of the city’s population. Asians
accounted for 14.1% of the population in 2016, up from
12.7% in 2010 [6], with the highest proportion of foreign
born residents, many immigrating from China [7]. In 2010 in
China, 52.9% of men and 2.4% of women used cigarettes and
smoking was estimated to cause 20% of deaths among men
[8, 9]. This suggests that in the absence of robust tobacco
control efforts in China, influx of Asians to NYC may con-
tinue to contribute to high smoking rates. Second, patterns
of Asian smoking may contribute to overall disparities, not
only with respect to race/ethnicity but also with respect to
sex and education. National data from 2016 showed 14.0%
of Asian men and 4.6% of Asian women smoked [3]. NYC
data in 2016 showed the disparity in smoking by sex was
similar to national data, however the prevalence among
Asian men was much higher, with 23.5% of Asian men
smoking compared with 3.1% of Asian women [2]. In addi-
tion, Asian New Yorkers have a lower median annual income
and prevalence of attaining at least a Bachelor’s degree com-
pared with non-Hispanic white New Yorkers and Asians
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nationally [7]. Research shows smoking is correlated with
educational attainment; prevalence of current smoking is
higher among those with less than a college degree com-
pared with those with at least a Bachelor’s degree [2, 10].
Moreover, the consequences of smoking among Asians in
NYC are becoming more pronounced. For example, lung
cancer deaths increased 70% among Chinese New Yorkers
between 2000 and 2014 and lung cancer mortality rates are
higher among Chinese men compared with men overall [11].

Acculturation may also be a factor in these disparities.
There are a number of ways to measure acculturation and
its effect on health outcomes including interview language,
perceived English proficiency, language spoken at home, age
at immigration, years in the US, ethnicity of social contacts
and cultural participation [12]. Studies show Asian adult
males with high measures of acculturation have a lower rate
of smoking than those with lower measures of acculturation,
while the opposite is true among Asian adult females and
Asian youth [5, 13-16].

This study focuses on smoking in NYC among Asians
broadly, as well as among the Chinese subgroup of Asian
ethnicity specifically. The Chinese are the largest Asian sub-
group residing in NYC. In 2016, Chinese made up 48.9% of
Asian residents and 6.9% of NYC residents overall [6, 17].
In order to understand how to best target the Chinese speak-
ing Asian subgroup, a subgroup with a disproportionately
high rate of smoking, we explored predictors of smoking and
cessation among Chinese-speaking Asian smokers compared
with English-speaking Asian smokers and all other smokers.
We analyzed our data by interview language, an indicator
of acculturation strongly correlated with health outcomes
and access to care among Asian Americans [18]. Addition-
ally, language is an important consideration in communicat-
ing tobacco control strategies such as media, educational
campaigns and cessation services content. Our objectives
were: to determine whether smoking prevalence has declined
among Asians and whether trends have been different by sex;
and to examine smoking behaviors and access to care and
use of NRT among NYC Asians.

Methods

Data on cigarette smoking, demographics and access to
health care and cessation services were collected using the
NYC Community Health Survey (CHS), a yearly popula-
tion based telephone survey beginning in 2002 of about
9000 randomly sampled NYC residents aged 18 years and
older. To produce citywide estimates, CHS used a stratified
random sample. Eligible households were contacted using
landlines and cellphones with an NYC exchange (starting in
2009). Surveys were conducted using a computer-assisted
telephone interviewing (CATI) system and interviews
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were held in four languages including English, Spanish,
Russian and Chinese (Mandarin and Cantonese). All data
were self-reported. Weights to account for probability of
selection and post-stratification were applied to the survey
data. Post-stratification weighting weights each record to
the population of the UHF neighborhood while taking the
respondent’s age, gender and race into account. Response
rates ranged from 39 to 40% in 2010-2012 and 42.5-44.3%
in 2015-2016 (the American Association for Public Opinion
Research [AAPOR] revised its Standard Definitions in 2016.
According to the new definitions the response rates in 2015
and 2016 were 17.4% and 17.3%, respectively.) [19].

We calculated prevalence of cigarette smoking by sex
overall and among Asians for the years 2002-2016. Current
smokers were defined as those who responded yes to the
question “Have you smoked at least 100 cigarettes in your
entire life?” and “some days” or “everyday” to the ques-
tion “Do you now smoke cigarettes: everyday, some days,
or not at all?” Trend analysis for smoking prevalence was
conducted during these years. Prevalence of demographic
and health care variables were calculated among Asians
who were interviewed in Chinese (CLAs), Asians who were
interviewed in English (ELAs) and all other smokers (race/
interview language) using a 2015-2016 combined year sam-
ple. Prevalence of smoking cessation activities among those
who smoked less than 12 months ago by race/interview lan-
guage were calculated using a 2010-2012 combined year
and 2016 sample. Those who smoked less than 12 months
ago included current smokers and those who quit in the past
12 months. Cessation services assessed were “received quit
advice from a medical provider” and “NRT use”. Those
who received quit advice were those who answered yes to
the question “During the last 12 months has a doctor, nurse
or other health professional advised you to quit smoking?”
NRT use was defined as answering yes to the question “Dur-
ing the past 12 months, did you use any of the following
aids to help quit? A nicotine patch, nicotine gum, nicotine
lozenge, nicotine nasal spray or nicotine inhaler?” Ces-
sation services questions are not routinely available; they
were unavailable for survey years 2013-2015. Race/inter-
view language categories were compared using ¢ tests. All
comparisons reported in the results section were statistically
significant (p <.05) unless otherwise noted.

We used multivariable logistic regression models to
calculate the adjusted odds ratio of current smoking and
received quit advice from a medical provider and NRT use
by race/interview language. We adjusted for a priori selected
covariates based on clinical relevance and used a backward
elimination model-building strategy [20]. All outcomes
were first analyzed using an unadjusted model (model 1).
For current smoking, we used a model adjusting for age, sex,
educational attainment, employment status, marital status
and insurance type (model 2). We adjusted the received quit
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Fig.1 Current smoking among NYC adults (18+), overall and
among Asians, 2002-2016
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Fig.2 Current smoking among NYC adults (18 +), by sex and Asian
race, 2002-2016

advice from a medical provider and NRT use models for age,
sex, employment status and insurance type (model 3), due to
better model fit. We ran each model using both 2010-2012
combined year and 2016 samples. To account for the com-
plex survey design of the CHS, all analyses were conducted
using SAS-callable SUDAAN version 11.0.1.

Results

Between 2002 and 2016 overall smoking prevalence sig-
nificantly decreased from 21.5% to 13.1%, but remained flat
among Asians (15.3% to 13.1%) (Fig. 1). In 2016, 17.5%
of males overall were current smokers compared to 23.5%
of Asian males. Conversely, 9.2% of females overall were
current smokers compared to 3.1% of Asian females. Asian
females (7.4% to 3.1%) saw a downward trend in smoking
since 2002, while an upward trend was seen among Asian
males (19.6% to 23.5%) (Fig. 2).

Table 1 shows the 2015-2016 prevalence of CLA smok-
ers, ELA smokers, and all other smokers. Overall, CLAs
(16.9%) had a higher prevalence of smoking compared with
ELAs (11.2%) and all others (13.6%). CLA males (32.6%)
were approximately twice as likely to be smokers as ELA
males (17.1%) and all other males (16.3%). Employed CLAs
(23.6%) were more likely to smoke compared with employed
ELAs (11.7%) and all others who were employed (12.9%).
CLAs who were married (21.5%) were almost twice as likely
to smoke as all others who were married (11.2%). Among
those with private health insurance, CLAs (15.2%) were
more likely to smoke compared with ELAs (7.5%).

Table 2 shows prevalence of receipt of cessation services
by race/interview language using 2010-2012 combined and
2016 data. In 2010-2012 there was no difference in smok-
ing less than 12 months ago between groups; however in
2016 prevalence among CLAs (20.9%) was higher than
among ELAs (9.1%) and all others (14.6%). There was no
difference by race/interview language in being advised by
a medical professional to quit in 2010-2012 or 2016. In
both 2010-2012 and 2016, CLA smokers were less likely
to use NRT to quit (7.9% and 12.6%) compared with all
other smokers (20.6% and 21.2%). There was no difference
in NRT use between CLAs and ELAs.

In the adjusted models (Table 3), there was no difference
in odds of being a current smoker between race/interview
language categories in 2010-2012, while in 2016 odds were
51% and 32% lower among ELAs and all others compared
with CLAs (model 2). Model 3 showed no difference in odds
between race/interview language categories for receiving
quit advice from a medical provider in 2010-2012 or 2016.
In 2010-2012 there was no difference in odds of NRT use
between race/interview language categories; however, in
2016 all other smokers had 2.63 times higher odds of using
NRT than CLA smokers (model 3). Unadjusted models
(model 1) showed similar results compared with the adjusted
models (models 2 and 3).

Conclusion

In NYC, smoking overall has declined since 2002 while it
has remained steady among Asians and increased among
Asian men. In 2015-2016, CLAs were more likely to be
current smokers compared with ELAs and all others. CLA
males were nearly twice as likely to smoke compared with
ELA males and all other males. In adjusted analyses, we saw
shifts in odds of both current smoking and use of NRT over
time, by 2016, ELAs and all others had lower odds of smok-
ing and all others had higher odds of using NRT compared
with CLAs. The differences in model years show encour-
aging progress in smoking cessation and NRT use among
all others compared with CLAs and suggest that, while all
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Table 3 Adjusted odds ratio (AOR) of current smoking and cessation activities among adults (18+) who smoked less than 12 months ago by
race/interview language, New York City, CHS 2010-2012, 2016

Current smoker Current Received Received quit ~ Used nico- Used nicotine
(2010-2012) smoker (2016) quit advice advice froma tine replace- replacement
from a medi- medical pro- ment therapy therapy (2016)
cal provider vider (2016) (2010-2012)
(2010-2012)
AOR 95%CI AOR 95%CI AOR 95%CI AOR 95%CI AOR 95%CI  AOR 95%CI
Race/interview language (model 1)
Asian/Chinese language interview Ref. - Ref. - Ref. - Ref. - Ref. - Ref. -
Asian/English language interview .90  .62-1.30 45  .28-.71 .52  27-1.03 56 .24-127 156 .52-4.68 .82  .24-2.85
All other respondents 1.21 90-1.62 .63 .47-85 133 .78-228 1.08 .64-1.82 2.70 1.08-6.77 2.48 1.15-5.32
Race/interview language (model 2)
Asian/Chinese language interview Ref. — Ref. - - - - - - - - -
Asian/English language interview 1.00 .67-1.50 .49  .30-.79 - - - - - - - -
All other respondents 1.30 .95-1.78 .68  .50-.93 - - - - - - - -
Race/interview language (model 3)
Asian/Chinese language interview — - - - Ref. - Ref. - Ref. - Ref. -
Asian/English language interview — - - - 75 35-1.59 .89  32-246 1.67 .53-524 1.09 .29-4.06
All other respondents - - - - 136 .73-2.55 88  46-1.66 2.52 .96-6.64 2.63 1.10-6.31

Source NYC Community Health Survey (CHS) 2010-2012, 2013, 2016. CHS has included adults with landline phones since 2002 and, starting

in 20009, also has included adults who can be reached only by cell-phone

CHS 2010-2012 combined year analyses are weighted to the NYC adult residential population as per Census 2010 and the 2010-2011 American
Community Survey. CHS 2013 data are weighted to the adult residential population per the American Community Survey, 2012. CHS 2016 data
are weighted to the adult residential population per the American Community Survey, 2015

Data are age-adjusted to the US 2000 Standard Population
Model 1 is unadjusted

Model 2 is adjusted for age, sex, educational attainment, employment status, marital status and insurance type

Model 3 is adjusted for age, sex, employment status, and insurance type

groups are as likely to receive advice to quit, greater NRT
use may be one contributing factor to the disproportionate
improvement seen among non-Asian smokers.

Attitudes about smoking cessation and NRT among Chi-
nese are mixed. A qualitative study of Chinese and Viet-
namese families living in California found that most smok-
ers believed “will power” is most important when quitting
smoking. Many were also concerned about the side effects of
NRT [21]. Key informant interviews with stakeholders from
the NYC Chinese community found that in many Chinese
families, wives are charged with making medical appoint-
ments for their husbands. NRT and cessation service distri-
bution may be more successful if wives could call the quit-
line on their husband’s behalf [22]. Most quitlines, including
the New York State Smokers’ Quitline, do not allow proxy
callers. The New York State quitline also does not provide
direct service in Chinese or other Asian languages. Smokers
in need of Chinese language services are transferred to the
Asian Smokers’ Quitline operated out of California.

In contrast with some prior regional and national stud-
ies [23-26], we found that CLAs were as likely to receive
quit advice, suggesting access to at least minimal provider

cessation activity. Evidence shows provider advice to quit,
cessation counseling and NRT use are all highly effective in
helping smokers quit among the population overall, includ-
ing the Asian population [27-29].

On the other hand, a 2004 survey of physicians in China
found that many doctors did not believe smokers would
follow their cessation advice and less than 10% used NRT
to help smokers quit and less than 5% used a prescription
aid [30]. A similar 2009 survey of physicians and nurses in
China found that about half had received training on how to
advise patients to quit smoking but 55% had never heard of
NRT [31]. While both provider training and patient uptake
of cessation information may have improved since then,
these findings give clues as to why Chinese-speaking smok-
ers living in NYC are less likely to use NRT or prescription
pills to quit than other New Yorkers.

Our results indicate the need to tailor smoking cessation
programs towards Chinese men who prefer speaking Chi-
nese. In 2016 CLA men had a higher prevalence of smok-
ing and smokers were less likely to use NRT compared
with all other respondents. This disparity was not seen
in 2010-2012, showing that elements of NYC’s tobacco

@ Springer



1148

Journal of Community Health (2019) 44:1141-1149

control efforts are not reaching the Chinese speaking Asian
subgroup. Barring changes to immigration patterns, NYC
will continue to face a steady influx of Chinese smokers,
many of whom will not be aware of or responsive to the
city’s tobacco control efforts. Previous pilot studies of ces-
sation programs in Chinese enclaves located in NYC have
proven effective in reducing smoking and increasing NRT
use [28, 32, 33]. There is also evidence that in NYC Chi-
nese enclaves, community-based programs combined with
tobacco control policies are more effective than tobacco
control policies alone [33]. In 2010 the NYC Department
of Health posted a Chinese language online application
on its website to facilitate NRT distribution and access
to cessation services for smokers with low English flu-
ency. The application was promoted through letters sent
to Chinese speakers from 2010 to 2012, through translated
existing English language print ads in 2011, through an
ad specifically tailored to the Chinese community in 2012
and also by engaging a Cantonese- and Mandarin-speaking
liaison to provide phone-assisted enrollment for Chinese
speakers. The Chinese language phone number was pro-
moted by newspaper ads and the liaison helped develop
community partnerships. Enrollment of Chinese speakers
was low and did not change between 2010 and 2011, but
doubled in 2012, indicating both the reluctance of Chi-
nese smokers to use these online cessation services and
the effectiveness of culturally tailored print advertisements
and a Chinese-speaking liaison to the Chinese community
[22]. These piloted small-scale, short-term activities were
grant funded and therefore difficult to sustain.

Limitations of our study include use of cross-sectional,
self-reported data, which only provides a population snap-
shot and may underestimate true smoking prevalence.
Additional limitations include the lack of non-Chinese
Asian survey languages, using interview language as a
proxy for acculturation as opposed to a multidimensional,
validated scale, and the unavailability of cessation activi-
ties data from other CHS years. Strengths include access to
a large, multilingual survey sample representative of NYC
and outcomes with multiple time points.

Our study highlights the importance of developing strat-
egies which address barriers to cessation services access
within the NYC Chinese community. In conjunction with
tobacco control policies, culturally tailored smoking cessa-
tion services, educational programs and media campaigns
specifically targeting Chinese speaking men will hopefully
increase uptake of services and reduce cigarette use and
its related health burdens among this high-risk population.
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