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The Relative Effect of Household and Workplace
Smoking Restriction on Health Status
Among Chinese Americans Living in New York City
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ABSTRACT Households and workplaces are the predominant location for exposure to
secondhand smoke. The purpose of this study is to examine the association between
health status and smoking restrictions at home and work and to compare the relative
effect of household and workplace smoking restrictions on health status. This study
uses data from a cross sectional representative probability sample of 2,537 Chinese
American adults aged 18–74 living in New York City. The analysis was limited to
1,472 respondents who work indoors for wages. Forty-three percent of respondents
reported a total smoking ban at home and the workplace, 20% at work only, 22%
home only, and 15% reported no smoking restriction at home or work. Smokers who
live under a total household smoking ban only or both a total household and total
workplace ban were respectively 1.90 and 2.61 times more likely to report better
health status compared with those who reported no smoking ban at work or home.
Before the NYC Clean Indoor Air Act second-hand smoke (SHS) exposure among this
immigrant Chinese population at home and work was high. This study finds that
household smoking restrictions are more strongly associated with better health status
than workplace smoking restrictions. However, better health status was most strongly
associated with both a ban at work and home. Public health efforts should include a
focus on promoting total household smoking bans to reduce the well-documented
health risks of SHS exposure.
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INTRODUCTION

According to the 2006 Surgeon General Report BHealth Consequences of
Involuntary Exposure to Tobacco Smoke^ there is no safe level of exposure to
secondhand smoke (SHS).^1 The report also confirmed that homes and workplaces
remain the predominant locations for exposure.1 Driven by scientific evidence of
the harmful effects of exposure to SHS, clean indoor air legislation in the U.S. and
internationally continues to expand. Surveillance data indicate that protection in
the home has followed the trend of increased protection at work.2–4 These trends
have been observed across ethnic and racial groups in the U.S.
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An analysis of data from the 1991 NHIS reported that current, former, and
never smokers exposed to SHS at home or work were more likely to report poorer
health status than were people without such exposure.5 In a recent study among
nonsmoking hospitality workers, the prevalence of respiratory symptoms was
higher among those working in premises where smoking was permitted.6 The
March 2006 smoking ban in Scotland was also associated with significant early
improvements in respiratory symptoms among nonsmoking bar workers. Asthmatic
bar workers also reported improved quality of life.7

Remarkably, the 2006 U.S. Surgeon General report on SHS did not present
information with regard to the Asian American Pacific Islander (AAPI) population.1

Yet AAPIs constitute the fastest growing minority group in the U.S., representing
4% of the population at 10.6 million people, with a projected representation of
12% by 2050.8,9 Chinese Americans in particular constitute the largest Asian
subgroup (2.43 million people) and, according to the 2000 Census, have grown by
almost 50% since 1990.10,11 Moreover, regional surveys conducted in Asian
languages indicate that Chinese Americans are at high risk for excess tobacco-
related morbidity and mortality with smoking prevalence rates for men ranging
from 28 to 36%.12–14 Despite the magnitude of this population growth, there is
lack of information on health measures and more specifically the impact of tobacco
related policies on health status among Chinese Americans. Furthermore, there are
no studies examining the relative effects of household and workplace smoking on
health status among the native or foreign-born U.S. population.

With the continued spread of workplace smoking bans the home will
increasingly become the most common location for exposure to SHS for adults
and children who live with a smoker. The current study is the first to compare the
relative effect of workplace and household smoking restriction on health status
using data from a large sample of Chinese Americans living in New York City.

METHODS

Data Sources
This study uses baseline data from a representative probability sample of 2,537
Chinese American adults aged 18–74 residing in two communities in New York
City. This analysis was limited to 1,472 respondents (1,071 nonsmokers and 401
current smokers) who work indoors in NYC for wages. The survey was conducted
from November 2002 to August 2003. These neighborhoods encompass seven zip
codes and were chosen based on their high concentration of Chinese Americans.17

From 1990 to 2000, the population of Chinese residents in both communities
increased from 47,408 to 108,960.18

Eligible households were obtained from the white pages of these two
communities, using a list of 867 unique spellings from 622 native surnames
identified in consultation with Chinese linguists. A stratified systematic sampling
procedure was applied by zip code to all listed households, resulting in a sample
frame of households representative of each Chinese American community. Details
of the sampling procedure are provided in a previous study.14 Sample data were
weighted to account for unequal probabilities of sample selection and nonresponse.
The final individual-level weight used for data analysis was a product of two weight
components: a household-level (screener) weight component and a within-
household person weight component. The base weights for the screener response
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rate are the original probabilities of selection. The base weights for the extended
interview response rate are the screener-nonresponse-adjusted household weights
multiplied by the probability of adult selection within the household.

The survey used for this study was informed by focus groups, and gathered
information on health status, chronic conditions, and other health indicators
including tobacco use, alcohol consumption, physical activity, height, and weight.
Questions were adapted from validated national health survey instruments,
translated into Chinese, back-translated, and pilot-tested.19–21 After informed
consent, interviews were conducted in English and various Chinese dialects such
as Mandarin, Cantonese, and Fukinese. Seventy-seven percent of the surveys were
completed as in-person interviews and 23% by telephone. The change in mode
from in-person to telephone survey, necessary because of budget constraints, was
tested as a fixed effect in the analysis and had an insignificant effect on the
statistical models reported in this paper.

Measures
Respondents were identified as smokers if they reported having smoked 100
cigarettes in their lifetime and currently smoke either everyday or some days.
Household smoking restrictions were measured with the following question, BSome
households have rules about when and where people may smoke. Which statement
best describes the rules about smoking inside your home?^ Response choices were:
Smoking is not allowed anywhere, smoking is allowed in some places or at
sometimes, or smoking is allowed everywhere inside the home. Those reporting that
smoking was not allowed anywhere were assumed to have a total household
smoking ban. Workplace smoking restrictions were measured with the question:
BWhich best describes the smoking policy at your primary place of work?^
Response choices were: Smoking is not allowed anywhere, smoking is allowed in
smoke work areas, smoking is allowed everywhere except no smoking areas, and
smoking is allowed in all work areas. In the analysis, a total workplace ban was
defined as Bsmoking not allowed anywhere.^ Partial smoking ban effects were not
analyzed because of consistent reports of the reduced effect of less comprehensive
smoking restrictions on exposure to SHS and tobacco use behaviors compared with
total bans.14,22,23

Health status was measured using the standardized question BWould you say
your health in general is excellent, very good, good, fair, or poor?^ Chronic
conditions were measured by whether the respondent had ever been told by a
physician that they had the following: diabetes, bronchitis, emphysema, asthma,
heart disease, high blood pressure, or cancer. Linguistic acculturation was measured
by a composite of two categorical variables: speaks English in the home and/or
reads English newspapers most or every day. Last, sociodemographic variables such
as gender, age, household income, and education were measured and included for
analysis.

Analysis
Data were analyzed using the weighted survey procedure in STATA 8.0. Standard
descriptive statistics were used to summarize data collected for demographics,
smoking-related characteristics, health-related characteristics, and workplace and
household smoking policies. The c2 test for independence was used to examine the
relationship between the dependent variable of smoking restrictions (household and
workplace) and significant differences by demographics, health status, smoking
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status, and other variables (Table 1). The c2 test was also used to examine the
relationship between the main dependent variable in this study, health status, and
significant differences by smoking restrictions and sociodemographic variables
among nonsmokers (Figure 1, Table 2).

Logistic regression analyses were used to estimate the association between
health status and smoking restrictions at home and work. Analyses were stratified

TABLE 1 Smoking restrictions by demographics and tobacco-related variables among
nonsmokers and current smokers

Demographic
characteristics

Ban at work
and home Ban at home only Ban at work only

No ban at work
and home

n=638 (43.0%) n=276 (21.6%) n=311 (20.3%) n=247 (15.1%)

Gender**
Male 39.7 25.9 16.4 18.0
Female 47.6 15.8 25.5 11.1
Age
18–34 43.7 21.6 23.1 11.6
35–44 41.6 21.0 18.3 19.1
45–54 40.9 22.5 21.6 15.0
Q 55 47.7 22.9 15.3 14.1

Education**
G 12 37.5 25.1 19.3 18.1
HS graduate 44.9 21.4 16.4 17.3
9 12 47.6 18.2 23.7 10.5
Marital Status**
Not Married 44.9 11.5 30.1 13.5
Married 42.6 23.9 18.1 15.5
Income
G$10,000 36.6 19.0 20.6 23.7
$10,000–20,000 39.8 22.3 20.2 17.8
$21,000–40,000 42.1 23.5 19.3 16.1
9$40,000 51.3 20.2 19.4 9.0
Insurance**
Uninsured 24.7 34.0 29.1 41.4
Insured 75.3 66.0 70.9 58.6
Years in US
e 5 36.9 23.2 20.5 19.4
6 to 15 43.1 20.2 21.2 15.5
Q 16 44.6 24.4 18.2 12.8
Acculturation**
Not acculturated 40.8 22.1 19.8 17.3
Acculturated 50.1 20.0 21.6 8.3
Attitude toward smoking in public spaces*
Agree 43.8 21.9 19.7 14.6
Disagree 30.4 8.0 32.3 29.4
Smoking Status**
Current 19.5 19.2 28.1 33.1
Former 40.2 37.0 13.7 9.1
Never 50.3 19.5 19.2 11.0

*pG .05
**pG .01
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by smoking status. Among current smokers there was no significant association
between smoking restrictions and health status; therefore, we present the final
regression among nonsmokers (current and former) only. The main independent
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FIGURE 1. Self-reported health status (%) under home and workplace smoking restrictions for
nonsmokers only; c2 = 23.4, pG .01.

TABLE 2 Bivariate analysis of demographic variables, smoking restrictions and health status
among nonsmokers

Variables (N=1071)

Health status

Fair/poor Excellent

Age**
18–34 17.1 33.2
35–44 29.4 29.3
45–54 39.7 25.7
9=55 13.9 11.8
Education
GHS 41.1 35.2
HS grad 26.9 22.2
9HS 32.1 42.6
Marital status***
Not married 9.6 20.6
Married 90.4 79.4
Income**
G 20,000 49.75 34.5
21,000–39,999 26.43 31.9
Q40,000 23.8 33.6
Chronic diseases**
No 78.4 87.6
Yes 21.6 12.4
Saw a MD in the past 12 months*
No 14.1 26.0
Yes 85.9 74.0
Acculturated ** 18.6 29.2
Not acculturated 81.4 70.8

*p e .05
**pe .01
***pe .001
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variables in the model were smoking restrictions at home and/or work. BNo
smoking restrictions at work and home^ was the reference category. Additionally,
the model was adjusted for age, gender, marital status, educational attainment, and
income. Other independent variables were included if they were significant at
pe .05 on bivariate analysis and/or if they have been empirically shown to be
associated with health status.24 These included acculturation, whether the
participants saw a medical doctor in the past year, and if they had at least one
chronic health condition.

A NYC smoking ban, which included bars and restaurants, went into effect
March 30, 2003 during data collection. Data collection ended 3 months after the
smoking ban. Of the 1,472 subjects included in this analysis, 724 were interviewed
in the 3-month period after the policy was implemented. Based on a survey question
asking if there was a change in one_s workplace ban policy within the last 12
months, 136 (78 nonsmokers and 58 current smokers) of the 724 reported new
workplace smoking restrictions. However, we categorized these 136 respondents as
having no workplace ban. This approach was based on an assumption that the
health effect of the workplace ban was not measurable in the short time frame after
passages of the ban legislation.25,26 To test our assumption, the regression analysis
was also conducted with respondents categorized according to their actual response
(i.e., reported a workplace ban). The results in the regression analysis remained the
same.

RESULTS

Table 1 describes and compares the study population by smoking restriction policy.
Categories included: 1) a total ban at work and home, 2) a total ban at work only,
3) a total ban at home only, and 4) no smoking ban. Forty-three percent of
respondents reported a total smoking ban at home and the workplace, 20% at
work only, 22% home only, and 15% reported no smoking restriction at home or
work. Exposure to various smoking restriction policies differed significantly by
gender (pG .01). A general pattern of distribution was observed in which men
reported greater exposure to a ban at home only and no ban at all, compared to
patterns observed among women. Smoking restriction policies also varied by
education (pG .01), with a general pattern of lowest educated respondents reporting
greatest exposure to both no ban and a total ban at home only. Other significant
differences were observed with marital status (p G .01), acculturation (p G .01),
smoking status (pG .01), health insurance status (pG .01), and attitude toward smoking
in public spaces (pG .01). Those who agreed with the statement that smoking should
be restricted in public spaces were more likely to report smoking restrictions at home
and in the workplace.

Table 2 describes the relationship between health status and sociodemographics
among nonsmokers. Self-reported health status of fair/poor versus excellent varied
significantly across sociodemographic characteristics including age group (p G .01),
marital status (p G .001), and household income (pG .01). Health status also differed
significantly across levels of acculturation (p G .01) and according to whether a
respondent had a chronic disease (pG 0.01). Participants with higher levels of
acculturation and no reported chronic illness were more likely to report excellent
health compared to those with a lower level of acculturation and at least one
chronic illness.
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Figure 1 illustrates the relationship between health status and ban policy. Self-
reported health status differed according to ban policy (c2 = 23.4, pG .01) with a
general trend of improving health with increasing restrictions on smoking.

Table 3 presents logistic regression results among nonsmokers for self-reported
health status as the dependent variable. Smoking restrictions were positively associated
with better health status. Compared to the reference group of no smoking restrictions,
respondents who were exposed to a total smoking ban at home and work were more
than two times as likely to report excellent or good health status (OR=2.61, pG .01). In
addition, respondents who had a ban at home only were more likely to report
excellent/good health status (OR = 1.90, pG .05). In contrast, females (OR = 0.61,
pG .05), and those who saw a health professional in the past 12 months (OR = 0.42,
pG .001), were significantly more likely to have fair or poor health status.

DISCUSSION

This study demonstrates that a large proportion of Chinese immigrants living and
working in NYC were not protected from SHS by workplace and home bans before
the 2003 NYC Clean Indoor Air Act. Only 43% of study participants reported both
a total ban in both the home and workplace. A recent survey of Asian Americans
living in the Delaware Valley similarly found high rates of exposure to SHS at home
and in the workplace (38 and 40% respectively).27

TABLE 3 Correlates of health status among nonsmokers (former and never)

Smoking restrictions and socio-demographic variables OR (95% CI)

Smoking restrictions
No restrictions 1.0
Restrictions at work only 1.13 (0.56, 2.3)
Restrictions at home only 1.90 * (0.99, 3.67)
Restrictions at both home and work 2.61 ** (1.22, 4.08)
Gender
Male 1.0
Female 0.61* (0.47, 1.00)
Marriage
Not Married 1.0
Married 0.61 (0.31, 1.19)
Acculturation
Not Acculturated 1.0
Acculturated 1.48 (0.89, 2.45)
Saw health Professional in last 12 months
No 1.0
Yes 0.42 *** (0.26, 0.68)
Chronic Condition
No 1.0
Yes 0.64 (0.38, 1.07)

Odds ratios and 95% confidence intervals based on a multiple logistic regression analysis. (N=1071)
*pG .05,
**pG .01
***pG .001
aReference—no smoking restrictions at work and home
*Odds ratios adjusted for marital status, education, age, and income
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We also demonstrate a significant positive effect of household smoking bans on
health status relative to workplace bans. Household bans alone were a more robust
predictor of better self-reported health status than workplace bans alone. When
reported together, however, workplace and household bans both contributed to
better health status than household bans alone. The reasons for this finding may be
explained by the fact that household exposure to cigarettes smoke constitutes a
greater percentage of total exposure than workplace exposure.1 Additionally, a U.S.
study in Massachusetts found that exposure at home came from a closer source
compared with workplace exposure.28

This is the first study to examine the relative effect of household and workplace
smoking restrictions on health status. The findings provide evidence for a
cumulative benefit to the overall health status of smoking restrictions in both the
home and workplace, but in particular the home. Smoking restrictions have a dual
goal: to protect the health of nonsmokers and to increase smoking cessation among
smokers. Numerous studies have demonstrated that workplace bans are associated
with reduced consumption and smoking prevalence.22,23,26,29 Although less studied,
there is consistent evidence of a similar association between household bans and
higher rates of reduced consumption, cessation attempts, and smoking cessa-
tion.4,23,30–32 Moreover, previous analyses suggest that household bans are even
more effective than workplace bans in reducing tobacco use.23 This study builds on
this literature by highlighting potential health benefits of promoting both workplace
legislation and voluntary household smoking restrictions and provides additional
rationale for more aggressively promoting voluntary household smoking bans.

In this immigrant population, it is worth noting the relationship between
linguistic acculturation and health status. Data from the National Health Interview
Survey demonstrate a health advantage among Asian American immigrants
compared with U.S.-born. This advantage, referred to as the healthy migrant
effect, appears to diminish with increasing length of residence, a measure used as a
proxy for acculturation.14,32–34 In contrast, this study finds a positive association
between acculturation and health status on bivariate analysis, although not when
controlled for other demographic variables. Reports of better health among the
acculturated in this study population are in part explained by the fact that more
acculturated respondents also had higher education and income levels, factors that
are associated with better health status.35,36 Of note, this analysis also demon-
strated that acculturated individuals were more likely to be protected from SHS at
work and home compared to less acculturated individuals. Similarly, Ma et al37

found that among Asian Americans acculturation, measured as a composite
variable including native language used, food preference, and time living in the
U.S. was associated with less smoking in the home.

As this and other immigrant populations grow, studies of their health status and
the link between acculturation and tobacco-related health outcomes are increas-
ingly important. Research that elucidates relevant social and cultural influences on
tobacco use and household smoking restrictions is needed to inform the design of
effective interventions to increase adoption of these polices nationally and
internationally. Previous studies suggest that educating smokers and nonsmokers
about the health dangers of SHS will increase adoption of household smoking
restrictions.9,11,21,38 However, we lack data regarding what cultural concepts
influence the decision to create smoke-free homes, what type of social marketing
messages would resonate with this population, and what barriers may impede
adoption of smoking restrictions among immigrant populations. Particular
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attention must be paid to influencing smokers who are most likely to benefit from
these policies but who are less likely to have smoke-free homes and whose families
are most at risk. Our data and others_ suggest that among Asian Americans the
most at risk are the least acculturated non-English speaking immigrants.27,37

Finally, research is still needed on the full range of health benefits that result from
reducing or eliminating exposure to SHS in both the home and workplace.

The findings in this study are subject to several limitations. First, the cross-
sectional design is not sufficient to establish whether a causal relation exists
between smoking restrictions in the workplace and household, and health status.
Moreover, the direction of this relationship cannot be conclusively determined. For
example, poor health status may lead to implementing a household ban. Household
and workplace bans are associated with reduced consumption among smokers,
which may lead to improved self-reported health status among smokers.23,25 A
longitudinal follow-up survey of this cohort conducted after the 2003 NYC Clean
Indoor Air Act will provide insights into the impact of smoking in public places on
household smoking restrictions and health outcomes.

Second, we do not know when the workplace or household bans were
implemented relative to the time of the survey. As described in the analysis section,
in the case of workplace bans we account for this by assuming that those surveyed
after the NYC Clean Indoor Air Act (n = 136) did not have a workplace ban, despite
their reports of having experienced a change in workplace policy. A similar
adjustment was not possible for household bans. Therefore, our study findings,
although consistent with findings in the recent Surgeon Generals report, require
confirmation.1 Third, the study is conducted among a specific Asian American
subgroup in NYC, therefore we cannot conclude that the associations found
between health status and ban policy are generalizable. In terms of exposure to SHS
at home and work and prevalence of household smoking bans, however, there is
remarkable consistency in reports among Asian Americans, and Chinese Americans
specifically, living in different locations across the U.S.2,27,37 Finally, smoking
restrictions were established through self reports. However, reports of smoking
restrictions correlated with separate measures of SHS exposure at home and work,
thus supporting the validity of self reports for key study variables.

CONCLUSION

Involuntary exposure to second-hand smoke remains a serious public health
hazard.1 With smoking rates among Chinese American men higher than that of
the general U.S. population, workplace and households bans, in particular, have the
potential to significantly impact the health of this population. Smoke-free public
places appear to facilitate the adoption of smoke-free homes.4 Therefore, as smoke-
free air legislation spreads, we can expect a rise in protection from SHS at home.
This does not, however, preclude the need to take a proactive approach to
increasing adoption of household bans. As the policy environment continues to
move toward comprehensive protection at the workplace, the household will
increasingly become the main and perhaps the only significant source of exposure
among nonsmoking adults as it is among children. We cannot legislate household
smoking bans, but governmental agencies can increase their efforts in developing
and testing effective interventions to promote household smoking policies.
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Household smoking restrictions benefit smokers and nonsmokers: they protect the
health of both and they encourage smokers to quit.
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