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Abstract
Objective—^To analyse the independent
relations between poverty status and ciga-
rette smoking prevalence and cessation in
the United States, 19S3-1993.
Design—An analysis of eight cross-
sectional national surveys.
Setting—The United States, 1983-1993.
Participants—236 31i civilian, non-
institutionaljsed adult residents of the
United States, aged 18 years and older.
Main outcome measures—Probability of
current cigarette smoking and proportion
of former smokers among ever-smokers
(quit ratio) in surveyed subjects below the
poverty threshold, compared with those at
or above the poverty threshold.
Results—The odds ratio for current
smoking among persons below the poverty
threshold ranged from alow of t.IO in 1985
to a high of 1.45 in 1990, and remained
between 1.26 and 1.30 during 1991-1993.
The odds ratio for smoking cessation (quit
ratio) among persons below the poverty
threshold ranged from 0,81 in 1985 to 0.64
in 1991, and remained between 0.73 and
0,66 during 1991-1993. These measures of
the relations between poverty status and
smoking were derived using multiple
logistic regression models, which adjusted
for the effects of sex, age, education, race,
employment status, marital status, and
geographic region.

Conclusions—Persons below the poverty
threshold continue to be more likely than
those at or above the threshold both to be
current smokers and not to have quit.
Poverty may be an indicator of underpar-
ticipation in the changing social norms
regarding smoking behaviour in recent
years. Individuals below the poverty
threshold may need focused efforts to help
achieve the Healthy People 2000 objectives
for reducing adult smoking prevalence.
Further understanding of the relation
between poverty and smoking is essential
to develop effective programmes for this
vulnerable population subgroup.
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Cigarette smoking is a major preventable cause
of morbidity and mortality in the United
States ! a and remains a major public health
priority/ Year to year trend analyses of
cigarette smoking prevalence and cessation
provide a better understanding of determi-
nants of smoking and directions for
intervention. Recent reports show a steady
decrease in smoking prevalence and a steady
increase in smoking cessation/ but differences
have been reported in the change in smoking
rates over time according to geographic
region/ educational attainment,5 race, sex/
and household income.7 However, many analy-
ses do not adjust for potential confounding
effects of important sociodemographic factors.
One rmiltivariate analysis of 1985 National
Health Interview Survey (NHIS) data
suggested a small relation between poverty sta-
tus (a United States Census defined household
income measure which is adjusted for size;
composition of household, and inflation) and
smoking in that year.8 The US Centers for Dis-
ease Control and Prevention (CDC) recently
reported that, in 1993, the prevalence of
current smoking among persons below the
poverty threshold was higher than for those at
or above the poverty threshold/ This study
presents an analysis of the change over time of
cigarette smoking prevalence and cessation by
poverty status, adjusting for potential
confounding effects of other sociodemographic
factors, using NHIS data from 1983 to 1993.

Methods
STUDY POPULATION AND DATA
The NHIS has been conducted by the
National Center for Health Statistics (KCHS)
since 1957. Details of survey design and
sampling methods have been reported *s
NCHS publications/ ie The NHIS is a cross
sectional sample survey of the no11

institutionalised civilian population of &e

United States. Detailed information <&
smoking behaviour was collected in
i9853 1987, 19SS3 1990, 1991, 1992, arid
1993. In each of these years, between 21 02

and 44 233 persons were surveyed in person o
by telephone. Of 274 308 total respondent
250 184 (91.2%) provided information tW
permitted classification of the respondent
being at/above or below the US census po1^
threshold**" and 236 311 (86.1%) provide* *
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poverty status and cigarette smoking in the USA 15

Thhle 1 Distribution ofsubjects' sociodemograpkic characteristics,* by poverty status,
National Health Interview surveys, 1983-1993 combined

Characteristics

Sex, %
Female
Male

Age (years), mean
Education, %

High school diploma or less
Beyond high school

Race, %
White
Black

Employment status, %
Employed
Unemployed
Not in the work force

Marital status, %
Married
Widowed
Divorced/sep arated
Never married

Geographical region, %
Northeast
Midwest
South
West

Atlabone poverty threshold
(n=217 244)

50.9
49.!
43.8

56.8
43-2

90.9
9.1

68,3
3.1

28.6

68.9
6.0
8.4

16,6

21.7
25.4
31.7
21.2

Edam poverty threshold
(n~32 940)

61.5
38,5
38.9

78,7
21.3

72.3
27.7

36.8
9.2

54,0

38.4
10.7
16.6
34.3

15.6
23.9
41.6
29.0

Columns within each category may not sura to 100.0% due to rounding.
*P values for all sociodemographic characteristics by poverty status were < 0.00!; P values
generated from cither %3 test or t test. A yj test was used for categorical variables (sex, educaw
race, employment status, marital status, and geographical region) and a (test was used for the
continuous variable (age).

of the sociodemographic data necessary for the
final analysis. Before 1983, the NHIS did not
specifically collect information that would per-
mit determination of poverty status.9 In the
years since 1983 that are not included in the
study, the NHIS did not include information
on smoking. Beginning with the 1985 survey,
the NHIS oversampled blacks to obtain better
estimates for this group. Postsampling
stratification and weighting are designed to
adjust for this oversampling effect.'0

VARIABLES
Poverty status was assigned based on
individual respondents' household income,
size, and composition, according to the US
census' threshold definition, which is adjusted
annually for inflation, as measured by the con-
sumer price index."

Current smokers for 1983-1992 were those
individuals who answered "yes" to both of the
following questions: (1) Have you smoked at
least 100 cigarettes in your entire life? and (2)
Do you smoke cigarettes now? For a second
1992 survey and the 1993 survey, the NCHS
broadened the definition of current smoker to

45
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Figure 1 Prevalence (unadjusted) of current smoking among persons below and at/above
the poverty threshold, National Health Interview Survey, United States, 1983-1993.

include intermittent smokers.12 In our study,
data from the two 1992 surveys were combined
using the method described by the CDC.iZ

Former smokers were defined in all years as
those who reported that they had smoked at
least 100 cigarettes in their lifetime but did not
currently smoke. Cessation was assessed by the
quit ratio, a cross sectional measure of the pro-
portion of ever-smokers who are former
smokers.4 5 Prevalence and quit ratio outcomes
were examined dichotomously, according to
poverty status, using logistic regression
models.

Sex, age, race (black, white), education
(high school or less, beyond high school),
employment status (employed, unemployed, or
not in the work force), and marital status (mar-
ried, widowed, divorced/separated, or never
married) were self reported, and geographic
region (northeast, midwest, south, or west) was
recorded by the examiner, based on the
respondent's place of residence. Only surveys
completed by those identifying themselves as
black or white (95.9%) were included in the
analysis because of limited sample sizes of
other racial and ethnic groups. Individual
identification as Hispanic versus non-Hispanic
was assessed by a separate survey item which
was not considered in the race categorisation,

STATISTICAL ANALYSIS
Because of the complex sampling design of the
NHIS, all data analyses included appropriate
weighting and sampling adjustments.15 Age was
analysed as a continuous variable. All other
variables were analysed categorically. Com-
parisons of sociodemographic characteristics
of those at or above v below the poverty
threshold were made using a %z test for
categorical variables and a t test for continuous
variables. For the unadjusted analysis, a logistic
regression model containing only a poverty
status term was applied. For the adjusted
analysis, a consistent unconditional logistic
regression model was developed using stepwise
analysis, starting with a hierarchically well for-
mulated model including both main effects
and interaction terms (none of which contrib-
uted consistently).14 ls This model was applied
separately to data for each of the eight survey
years included in the analysis. The final model
contained terms for poverty status^ sex, age,
education, race, employment status, marital
status, and geographic region, all of which con-
tributed to the model in at least two years. Data
management and preliminary analyses were
performed using SAS,16 and final weighting
and sampling design adjusted analyses were
conducted using SUDAAN.17

Results
POVERTY STATUS
Table 1 shows the sociodemographic
characteristics of those at/above and below the
poverty threshold for the years 1983-1993
combined. Sex, age, education, race,
employment status, marital status, and
geographical region were all related to poverty
status.
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Table 2 Odds ratios for current smoking among persons below the poverty threshold* (v
atfabove the poverty threshold), National Health Interview surveys, United States,
1983-1993

Survey year

1983
1985
198?
1988
1990
1991
1992
1993

Unadjusted odds ratio (95% Cl) f Adjusted odds ratio (95%

1.46(1.30-1,64)
1.23(1.13-1.35)
1.38(1.26-1.52)
1.52(1,38-1.68)
1.63(1.49-1.78)
1.51(1.38-1.64)
1.57(1.39-1.77)
1.51 (I.33-L70)

L23 (1.08-1.41)
1.1GS (1.00-1.21)
1.21 (1.11-1.32)
1,32(1.20-1.44)
1.45 (1.33-1.59)
1.29 (1.17-1.42)
1.30(1,16-1.47)
L26 (1.11-1,43)

*Defeied by United States Census using household size, income, and composition.
•j-CI, confidence interval.
^Adjusted for effects of sex, age. education, race, employment status, marital srams, and
geographical region.
§G4d§ ratio is not significant^ different from 1.00, at P < 0,05.

1983 1985 19S7 1988 1990 1991
National Health interview Survey year

1992 1993

Figure 2 Adjusted hg odds (with 95% confidence intervals) for current smoking among
persons below the poverty threshold, National Health Interview Survey, United States,
1983-1993.

Table 3 Odds ratios for smoking cessation (quit ratio) among persons below the poverty
threshold* (t> atfabove the poverty threshold), National Health Interview surveys, United
States, 19$3~!993

Survey year

1983
1985
1987
1988
1990
1991
1992
1993

Unadjusted odds ratio (95% CX)f

0.42 (0.33-0.49)
0.54 (0.48-0.60)
0.45 (0.40-O.5Q)
0.44 (0.39-0.49)
0.3$ (0.35--Q.44)
0.41 (0.36-0.46)
0.44 {0.37-0.51)
0.40 (0.34-0.46)

Adjusted odds ratio (95% Cl)f

0.70 (0.57-0.85)
0,81 (0.72-0,92)
0.72 (0.64-0.81)
0.69 (0,61-0.78)
0.64 (0.56-0.72)
0.68 (0.59-0.77)
O.?3 (0,61-0.87)
0.66 (0.56-0.78)

*Denned by United States Census using household size, income, and composition,
f CI indicates confidence interval.
^Adjusted for effects of sex, age, education, race, employment stamsf marital stauts, and
geographical region.
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Figure 3 Adjusted log adds (with 95% cotifidence intervals) for smoking cessation (quit
ratio) among persons below the poverty threshold, National Health Interview Survey,
Untied States, 1983-1993.

SMOKING PREVALENCE

Figure 1 shows the overall unadjusted
prevalence of current smoking by poverty
status from 1983 to 1993. Those below the

poverty threshold declined in prevalence o
current smoking from 40.2% in 1983 to 32.0s/
in 1993. Those at or above the poverty thresh
old declined from 31.5% in 1983 to 23.8% ir
1993.

The left side of table 2 shows the unadjustec
odds ratios and 95% confidence intervals o
current smoking given poverty status below th
poverty threshold for each of the survey year
from 1983 through 19933 which ranged fron
1.23 to 1.63. The right side of table 2 show
adjusted odds ratios and 95% confidenc
intervals by year, derived from the mukipl
logistic regression model, controlling for se>
age, education, race, employment status, mar
tal status, and geographical region. Th
adjusted odds ratios for current smokin
ranged from 1.10 (95% confidence interv;
included 1.00) m 1985 to 1.45 in 1990, In th
most recent three years of analysis, 1991-199;!
the adjusted odds ratios ranged from 1.26 t
1.30.

Figure 2 shows the adjusted log odds an
95% confidence intervals of current smokir
among those persons below the pover
threshold, illustrating changes over time.

SMOKING CESSATION
The left side of table 3 shows the unadjuste
odds ratios stnd 95% confidence intervals
smoking cessation given poverty status belts
the poverty threshold from 1983 to I9l

(range 0.54 to 0.39). The right side of table
shows the adjusted odds ratios and 95% con
dence intervals, derived from the nrnltip
logistic regression model, controlling for se
age, education, race, employment status, mm
tal status, and geographical region, all of whit
were significantly less than 1.0 (range 0.81
1985 to 0.64 in 1990). The odds ratios signs
cantly less than 1.0 indicate that those belt
the poverty threshold were significantly U
likely to be quitters than those at or above t
poverty threshold. In the most recent thr
years, 1991-1993, the adjusted odds rati
ranged from 0.66 to 0.73. Figure 3 shows t
adjusted log odds for of smoking cessati
among those below the poverty threshold o\
time.

Discussion
While overall trends in recent years show
slow decline in current smoking and a si
incline in quit ratio in the United States, d
results suggest that persons below the pove
threshold have been and continue to be at s
nificantly higher risk both to be current smc
ers and not to have quit smoking. From 19
on, those below the poverty threshold w
consistentiy found to be more likely to be c
rent smokers than those at or above the pove
threshold, even after adjusting for sex, a

education^ race, employment status, H*an

status, and geographical region. Similarly, P
sons below the poverty threshold were
likely to be quitters throughout the stu
period. Although blacks, women,
individuals with lower educational attain05

seem to be overrepresented below f
threshold, adjusting for these factors
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explain the relation between poverty status and
smoking. In reviewing the findings from the
most recent years in figs 1 and 2, there seems to
have been no recent improvement in the risk of
smoking among the poor.

Cigarette smoking is a complex behaviour
with several identifiable socioeconomic, demo-
graphic, and psychosocial determinants.
Poverty status probably represents determi-
nants that extend beyond issues of individual
or household income. Indeed, individuals
residing in federally designated poverty areas
have been found to be at increased risk of all
cause mortality, even after adjusting for race,
income, and employment status. IS Further
research may be needed to understand why
poverty is a persistent independent marker of
cigarette smoking among adults. It may be that
those below the poverty threshold differ in
other ways. Understanding these differences by
further study of NHIS data and other data
sources may provide better understanding of
our findings.

Excluding individuals with missing data is a
possible limitation of our study. Of all those
surveyed, 98.5% provided the necessary infor-
mation on smoking status; it is unlikely that
excluding the 1.5% with unknown smoking
status would have substantially affected our
findings. Information on poverty status,
however, was lacking in 8.8% of survey
respondents who declined to answer questions
relating to their household's income, size, or
composition. However, current smoking
prevalence in the group with missing informa-
tion on poverty status was very similar to that
in the at/above poverty threshold group in all
years. In an effort to evaluate the potential bias
introduced by necessarily excluding those for
whom poverty status information was lacking,
we performed trend analyses for ever-smoking
(the most fundamental of smoking status
assessments), comparing those excluded (for
lack of information on poverty status) to those
who did provide information on poverty status.
While the prevalence of ever-smoking was con-
sistently lower for those lacking information on
poverty status than for those with information
on poverty status (ranging from 1.1 to 3.9 per-
centage points in each year), the modelled
slopes (change in ever-smoking by year) for
these two groups did not differ (z = 0.34, P >
0.35). Although we cannot rule out selection
bias in excluding the 8.8% of survey subjects
who did not report sufficient information on
household income, size, and composition, we
have no reason to expect that those excluded
would systematically differ from those
included with regard to changing smoking sta-
tus over time.

Although the National Health Interview
Survey is a nationally representative sample
survey, all sociodemographic groups may not
be sampled equally. While differences were
observed between those at/above and those
below the poverty threshold, those below the
threshold may be underrepresented in
household based surveys.

Our findings have relevance for both health
professionals and public health policy makers.

Broad public health efforts to educate the pub-
lic about the ill health effects of smoking, to
oppose tobacco advertising and promotion,
and to support legislation restricting smoking
in public places have coincided with the overall
trends of decreasing prevalence and increasing
cessation.1 However, these efforts may not be
reaching all socioeconomic groups equally.
Poverty may be an indicator of underparticipa-
tion in the changing social norms regarding
smoking behaviour in recent years. The
relation of social class to mental illness and
other comorbid conditions may also play a
role.*9 Given that poverty is aiso an
independent predictor of poor health
outcomes,18 such possibilities are particularly
disturbing.

The nation's progress toward the Healthy
People 2000 objectives must be continually
reassessed. Although there are "special
population" targets for current smoking preva-
lence for those with a high school education or
less, blue collar workers, blacks, Hispanics,
American Indians, those of Southeast Asian
descent, women of reproductive age, pregnant
women, and women using oral contraceptives,
there is no specific target for low income
populations.2 Our findings suggest that
individuals below the poverty threshold may
need strengthened efforts (beyond those
focused on blacks and women) to prevent
recruitment of new smokers and to help those
who already smoke to quit. If the Healthy Peo-
ple 2000 objectives are to be applied evenly to
all income groups, the differentials reported
here must also be better understood.

Ultimately, increased efforts to reduce
smoking among the poor may lead to
decreased rates of smoking related morbidity
and mortality in years to come.

This paper was presented at the American Heari Association's
36th Annual Conference on Cardiovascular Disease
Epidemiology and Prevention, San Francisco, 15 March, 1996.
This work was supported by grants (T32 HL07365 and
U48/CCU909706-03) from die National Heart, Lung, and
Blood Institute, and the Center for Family and Community
Health, under a cooperative agreement with die US Centers for
Disease Control and Prevention.
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Eighcy-five percent of children who smoke prefer the three most advertised
brands {Mariboro. Camel and Newport). That's no coincidence.

Tobacco companies spend billions on cartoon ads, billboards near schools and
mountains of free merchandise that kids love {T-shirts, caps, backpacks, jackets}.
The results:

» Three thousand kids start smoking every day,
• Nea.rfy all adult smokers begin as children.
> One-third mil die from tkeir addiction*
« TobcKW companies tire making $200 million a yew frmi saks

to children and addicting a new generation of customers.

The nation's top health experts have proposed new limits to keep tobacco
marketing from seducing children and to make cigarettes less accessibie to
kids, But industry lobbyists are scheming to snuff these rules out.

It's time we stopped trusting tobacco companies with our chiidren's lives,
» Tell Urn fOA you support the proposed limits (Food & Drug

Administration, Docket 95N-0253, Room 1-23, l2420Psrk!awnDrim,
Bockvilie,MD 20857).

* Tell your Members of Congress not to endanger America's
children for tobmxe company profits.

* learn mom by catting l-saa-2*W(/DS.

This ad sponsored by the National PTA, American Nurses Association, National
Association of Secondary Schooi Principals. National Coalition of Hispanic Health
and Human Services Organizations (cosSMto} and over 100 other organizations
throughout the country.
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