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Introduction

Educational efforts and innovative
policies have reduced the prevalence of
cigarette smoking among US adults from
41.7% in 19651 to 28.8% in 1987.2 Despite
this progress, 15.7% of deaths in 1984
could still be attributed to smoking.3 Af-
rican Americans suffer from a particularly
severe burden of smoking-related disease.
The age-adjusted smoking-attributable
mortality rate among African Americans
in 1984 was 143.2 per 100 000 persons
compared with 119.0 among Whites.3 The
1987 National Health Interview Survey
found that 32.9% of African-American
adults smoked compared with 28.5% of
White adults; the proportion of ever
smokers who had quit was far lower
among African Americans (31.0% vs
45.8%).2

Much attention has therefore been di-
rected to reducing the prevalence of
smoking among African Americans.4,5
Identification of factors that promote
smoking in the African-American commu-
nity is a prerequisite to developing effec-
tive interventions. Evidence from the 1987
General Social Survey suggests that stress
may be such a factor.6

ducing tasks,8 family turmoil,9 job fac-
tors,13 and major life events (e.g., unem-
ployment, divorce).6"10

Lazarus and colleagues have re-
cently argued that daily hassles may rep-
resent a better conceptualization of stress
than traditional measures of major life
events.14 They define hassles as "the irri-
tating, frustrating, distressing demands
that to some degree characterize everyday
transactions with the environment.''15
Hassles appear to predict many health
outcomes, including psychological dis-
tress,'5 somatic symptoms,16 respiratory
illness episodes,17 and arthritis-related dis-
ability.' 8

In a 12-month follow-up study of ex-
smokers who had participated in a smok-
ing cessation program, the frequency and
severity of hassles were significant predic-
tors of late relapse in men, but not in wom-
en.'9 A similar evaluation of a work-site
smoking cessation program found that the
mean severity of hassles, but not the
count, predicted relapse by 12 months.20
Previous studies have not addressed the
relationship between hassles and the prev-
alence ofsmoking in a community sample.
Given the role of smoking as a psycholog-
ical coping behavior,7 we hypothesized
that persons reporting numerous hassles

Stress and Smoking
Psychological stress can be defined

as an "intemal subjective state involving
the perception of threat to one's well-
being," while stressors are stimuli that
provoke psychological stress in suscepti-
ble individuals.7 Stressors have been
shown to increase tobacco consumption
among established smokers,8 promote ad-
olescent cigarette use,9 predispose to
smoking clinic failure,10 and precipitate
relapses among successful quitters."'12
Investigators have evaluated a variety of
potential stressors, including anxiety-in-
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would be more likely to smoke than those
experiencing fewer stressors.

Social Support and Smoking
There is extensive epidemiologic ev-

idence of a relationship between social
support and diverse health outcomes.21
Persons with high levels of social support
have lower mortality rates,22 have less
coronary atherosclerosis,23 and use less
health care34 than those with lower levels
of support. Social support may exert these
salutary effects partially by fostering
changes in health-related behaviors, such
as smoking. Indeed, successful quitters
have higher levels of perceived support
from their partners than smokers who
never quit or relapse.25 Having someone
to talk to about one's problems predicted
cessation in another recent study.26 The
prevalence of smoking is higher among
separated or divorced persons than among
those currently married or widowed,2
even after controlling for other demo-
graphic characteristics.27 We therefore
hypothesized that persons with poor so-
cial support would be more likely to
smoke than those with good support.

Buffering and the Stress-Support
Interaction

The mechanism by which social sup-
port improves health outcomes has been a
subject of intense debate.28 Advocates of
the buffering hypothesis argue that social
support works by moderating the delete-
rious effect of stressful events and serving
as "coping assistance." 29Therefore, our
final hypothesis was that any association
between social support and smoking
would be stronger among persons experi-

encing stressors than among those in low-
stressor environments.

The present studywas undertaken to
assess the cross-sectional relationship be-
tween these social factors and smoking
behavior in a large population-based sam-
ple of African-American adults in the San
Francisco Bay area.

Methds
As part of a prospective controlled

community intervention trial to reduce
cancer mortality, a survey of African-
American households in San Francisco
and Oakland, Calif, was conducted be-
tween November 1985 and July 1986. Po-
tential respondents were identified
through two-stage probability sampling.
In the first stage, 100 census blocks with at
least 25% African-American population
(according to the 1980 census) were ran-
domly selected from each city. Specific
households were then randomly selected
from each block. Using the Kish proce-
dure, interviewers randomly identified
one respondent from each household with
an African-American member aged 20
years or over.30 A non-profit survey re-
search organization hired, trained, and su-
pervised field workers. Intensive efforts
were made to interview personswhowere
not available during the initial visit. Fol-
low-up telephone contacts with at least
10% of all respondents confirmed that the
interviews took place and that the infor-
mation obtained was accurate.

The survey instrument included
questions about current health status,
health behaviors, use of preventive serv-
ices, sources of health information,

knowledge and attitudes regarding can-
cer, social networks and stressors, and de-
mographic characteristics. Smokers were
defined in the usual manner2 as individuals
who currently smoked and had smoked at
least 100 cigarettes since birth. Average
dailyconsumption of20 or more cigarettes
was used as the cutoff to separate heavy
smokers from light smokers. Demo-
graphic variables included age, gender,
years of formal education, household in-
come (recoded from an ordinal into a con-
tinuous variable), marital status, and em-
ployment. Respondents were asked to
describe the impact of smoking on cancer
risk (1 through 7 scale); those who indi-
cated that it had no effect, a favorable ef-
fect, or an unknown effect were catego-
rized as "unaware."

A four-item, health-specific locus of
control scale was adapted from the work
of Wallston et al.31 This scale represents
the mean of standardized Likert-type re-
sponses (coded 1 through 6) to four state-
ments concerning self-control over health.
A high score represents a strong belief in
one's ability to avoid getting sickby taking
care of oneself, to stay healthy by follow-
ing "the advice ofexperts," and to control
"the most important things that affect
health."

A 10-item hassles index was created
by abbreviating the original Kanner et al.
list of 117 hassles.15 Each itemwas chosen
to represent a dimension that community
residents involved in the project perceived
to be especially relevant (Table 1). The
second item ("having a serious illness or
accident") was deleted from the scale be-
cause of concern that such events might
be consequences rather than causes of
smoking.32 Scoring from zero to nine was
based upon how many of the remaining
hassles happened to the respondent or a
person "most important" to him or her
during the preceding three months. We
did not employ an intensity scale because
the frequency of hassles has superior pre-
dictive power.'5-'7 In accord with
Dohrenwend's recommendations,32 we
inquired whether these events occurred
but did not ask for anyjudgment as to their
significance.

The original Kanner et al. instrument
was reported17 to have a test-retest reli-
ability of r = 0.79 with nine consecutive
monthly administrations. Similar instru-
ments developed by Weinberger et al.,18
Wolf et al.,33 and DeLongis et al.34 have
demonstrated 5- through 9-month median
test-retest reliabilities of .72 to .77. Our
abbreviated instrument had good internal
consistency (Cronbach's a = .74). We
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validated the scale against demographic
variables; the mean score was 2.5 for em-
ployed and 4.1 for unemployed respon-
dents. Hassle scores were inversely re-
lated to family income (r= -.19,
P = .0001).

Measures of social network charac-
teristics can be categorized as either struc-
tural or functional. Structural features
were assessed using Berkman and Syme's
Social Network Index (SNI),22 which
measures four types of social ties: marital
status, number ofclose friends, number of
close relatives, and membership in formal
groups. This index was modified slightly
by adding two types of specified organi-
zations (neighborhood and senior groups)
and dropping a question on the frequency
of contact with close friends or relatives.
Scores range from one to four, where one
represents those with the fewest relatives
or friends and no history of church or
group involvement. Functional features
were assessed using Seeman and Syme's
three-item Network Instrumental Support
scale,23 which measures whether respon-
dents would "most likely" turn to friends
or family for assistance with rides, bor-
rowing "a small sum of money," or
household repairs. Their four-item Net-
work Emotional Support scale23 was ab-
breviated to two items, only one ofwhich
had construct validity ("Who would you
turn to for information or advice about a
personal problem?"). This question,
scored one for those who cited friends or
family and zero for others, resembles the
emotional support item used by Strogatz
and James.35

The distribution of demographic
characteristics was examined among
smoking status categories: never smok-
ers, ex-smokers, current light smokers,
and current heavy smokers. Analysis of
variance with two-tailed pairwise t tests
and Bonferroni's correction for multiple
comparisons was used to contrast the
means of continuous variables. Chi-
square analysis, with Yates' continuity
correction for 2 x 2 tables, was performed
on categorical variables. The Kruskal-
Wallis procedure with two-tailed pairwise
mean rank comparisons and Bonferroni's
correction was applied to ordinal varia-
bles.

Multivariate logistic regression mod-
els were constructed to determine
whether social support and hassles con-
tributed to explaining smoking status after
controlling for potential confounders.
Heavy smokers and light smokers were
aggregated because of their similar char-
acteristics. In the absence of data about

whenorwhy respondents quit, both never
smokers and ex-smokers were catego-
rized as non-smokers in our primary anal-
yses. Independent variables included age
(with a quadratic term), gender, educa-
tional status (<12 years, 12 years, 13
through 15 years, and .16 years), house-
hold income (transformed to optimize fit),
health-specific locus of control, and lack
of awareness about the risk of smoking.
These variables were selected on the basis
of previous studies of smoking corre-
lates.2,36

The abbreviated hassles index was
then added to the basic model to deter-
mine the role of psychosocial stress, con-
trolling for demographic and attitudinal
characteristics. Social support variables
were added next, with the reference group
consisting of individuals with SNI = 4
(optimal) and Network Instrumental Sup-
port and emotional support scales greater
than zero. To test the hypothesis that so-
cial support buffers the deleterious effects
of stress, interaction terms between the
hassles index and the three support mea-
sures were tested. All two-factor interac-
tions involving demographics and social
support were evaluated by forward selec-
tion and backward elimination proce-
dures.37 The significance level for entry
and exit was a = .10, with adjustment to
ensure that terms derived from a single
variable entered together. Hierarchical
modelswere comparedwith the likelihood
ratio test.

Finally, multivariate linear regres-
sion was used to determine factors asso-
ciated with self-reported daily cigarette
consumption among current smokers.
Multicollinearities prohibited inclusion of
interaction terms in this model. The
PROC LOGIST and PROC REG pro-
grams in SAS were used for most analy-
ses.38 Odds ratios (ORs) and 95% confi-
dence intervals (CIs) were calculated by
exponentiating the logistic coefficient es-
timates. These ORs modestly overesti-
mate the true risk ratios because the "rare
disease" assumption underlying the OR is
not satisfied.

Resuls
The total sample size was 1137, rep-

resenting a response rate of 67.6% in Oak-
land and 69.1% in San Francisco. The age,
gender, and income distributions of our
sample closely resembled 1980 census
data from the same neighborhoods. The
San Francisco and Oakland samples were
almost equal in size (569 and 568, respec-
tively) and showed similar demographic

characteristics. Therefore, theyhave been
combined for all analyses.

Of the 1134 respondents who de-
scnrbed their smoking habits, 36.0% never
smoked, 22.1% had quit smoking, 26.8%
were light smokers, and 15.1% were
heavy smokers. Current smoking was
more prevalent among women than
among men (43.1% vs 40.1%), but female
smokers were less likely than male smok-
ers to consume 20ormore cigarettes daily.

Sociodemographic Charactenstics
by Smoldng Status

Table 2 illustrates how the sociode-
mographic characteristics of current
smokers differed from those of ex-smok-
ers and never smokers. Ex-smokers were
significantly older than current or never
smokers. Ex-smokers were more than
twice as likely to have graduated from col-
lege as heavy smokers (15.6% vs 7.1%).
About 41% of heavy smokers and 36% of
light smokers were separated or divorced,
compared with only 20% of never smok-
ers and 24% of ex-smokers. Current
smokers reported lower household in-
comes than ex-smokers. Heavy smokers
had a particularly high frequency of dis-
ability (15.4%); both light and heavy
smokers were more likely to be unem-
ployed than ex-smokers or never smok-
ers. Current smokers had higher hassle
scores than either ex-smokers or never
smokers, whereas the latter two groups
had higher SNI scores. More than 15% of
heavy smokers denied a link between
smoking and cancer, as compared with
4% of nonsmokers.

Intercorrelations Between Stress
and Social Support Measures

Bivariate Pearson correlations be-
tween the social support and stress mea-
sures revealed only two significant asso-
ciations. The hassles score was negatively
related to the SNI (r = -.10,P = .0009),
whereas Network Instrumental Support
was positively related to emotional sup-
port (r = .17, P = .0001). The structural
and functional measures of social support
were not related to each other.

Demographic Predictors ofSmoling
Status

Table 3 shows the beta coefficients
and ORs with 95% confidence limits for
each variable in the basic logistic model,
which included demographics, risk aware-
ness, and locus of control. Lack of aware-
ness of the smoking-cancer link was a

strong correlate of current smoking,
whereas health-specific locus of control
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was marginally significant. The quadratic
coefficient for age indicates that smoking
prevalence peaked in middle age, with
lower rates in young and elderly adults.
College graduates were less likely to
smoke than high school graduates, but no
gender difference was noted. Current
smoking was inversely related to house-
hold income.

Psychosocial Predictors ofSmoking
Statwu

Whenwe added the abbreviated has-
sles index alone to this model, it signifi-
cantly contributed to explaining smoking
risk(x2 = 5.54, df = 1,P = .02). Wenext
added the five social support variables
(SNI levels, Network Instrumental Sup-
port, and emotional support) and four in-
teraction terms (Table 4). Only gender in-
teractions with the SNI and emotional
support scales met our entry criteria. In-
teraction terms between the hassles index

and social support variables were not sig-
nificant, either individually or as a group
(X2 = 5.82, df = 5, P = .32). The model
in Table 4, which includes social network
characteristics, was superior to that with
only demographics and hassles
(X2 = 30.68, df = 9, P = .0001) in pre-
dicting smoking status.

A high frequency of hassles in the
preceding 3 months was associated with
increased likelihood of smoking for both
sexes. With an OR of 1.07 per unit hassle,
an individual with five hassles had 1.43
times the odds of smoking as a similar in-
dividualwithno hassles. Strong social net-
works were associated with lower odds of
smoking among women, but not among
men. Conversely, men with inadequate
emotional support were less likely to
smoke than men with better emotional
support. There was no relationship be-
tween this item and smoking among

women. Instrumental support was inde-
pendent of smoking.

Confirmatory Models
The robustness of these findings was

tested in several ways. By using an in-
come variable in regression equations, we
lost 85 observations for whichwe had oth-
erwise complete data. To examine the ef-
fect of this loss, we tested a model with
employment status (employed, unem-
ployed, not in labor force) in place of in-
come. The prevalence of smoking was
highest among those not in the labor force
(OR = 1.48; CI = 1.03,2.13), and the co-
efficients for psychosocial variables re-
mained significant. Income and employ-
ment could not be included in the same
model because of coUlinearity. We also
tested amodel inwhich social supportvar-
iables were entered in continuous form.
The findingswere similar to those in Table
4, except that the interaction between gen-
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der and SNI was weakened by implicitly
forcing it to be uniform across SNI levels
(X2 = 1.86, df = 1, P = .17). A multiple
linear regression model was used to test
whether the association between psycho-
social stress and smoking was driven by a
cohort of light, relatively low-risk smok-
ers. Hassle scores were positively related
to self-reported cigarette consumption
among current smokers, after adjusting
for demographic characteristics (t = 1.76,
P = .08). Social support variables did not
improve the model (F = 1.05, df = 5/407,
P = .39).

Since marital status is a component
of the SNI, we examined whether the ef-
fect of that measure could be explained
simply by a higher prevalence of smoking
in separated and divorced adults. A logis-
tic regression model that included SNI and
marital status was significantly superior
(X2 = 12.53, df = 6,P = .05) to an other-
wise identical model without SNI. Strati-
fied analyses confirmed that lack of
church involvement was related to smok-
ing among married, separated/divorced,
and widowed respondents. A small num-
ber offriends and noumembership in com-
munity organizations were related to
smoking among married persons, but not
in other marital categories.

To explore whether psychosocial
factors were related primarily to initiation
or cessation of smoking, we performed a

logistic analysis similar to the one in Table
4 but limited to ever smokers, with quit-

ting as the dependent variable. Low SNI
scores were associated with low odds of
having quit smoking among women, but
the hassles index was independent of
smoking cessation (x2 = .06, df = 1,
P = .81). Age appeared to be the major
confounder of the bivariate association
between hassles and quitting (Table 2).

Diwussion
The prevalence of smoking in this

population-based probability sample of
African-American adults was higher than
that reported in studies using similar sam-
pling techniques in the general popula-
tion.2 For example, the 1985 Current Pop-
ulation Survey found that 26% of
Californians 20 years or older currently
smoke.39 The 1985 Behavioral Risk Fac-
tor Survey revealed current smoking rates
of 26.3% and 24.9% in male and female
Californians, respectively-40 The gap be-
tween these rates and that observed by
our group (41.9%) suggests that African
Americans living in urban communities
with large African-American populations
are at especially high risk for smoking-
related illness. Aggressive marketing by
tobacco companies in these neighbor-
hoods may be a contributing factor.41

Our study of African-American
adults found that the prevalence ofcurrent
smoking was highest among low-income,
middle-aged individuals who never com-
pleted college. These findings are similar

to those reported from the National
Health Interview Survey2 and a recent
survey of Black insurance policyhold-
ers.42 Our finding that individuals who
lack awareness of the risks of smoking are
more likely to smoke also corroborates
previous work, particularly with adoles-
cents.43 This association may be ex-
plained in two ways: (1) People who are
ignorant of the risks of smoking misper-
ceive theirvulnerability, or (2) nicotine ad-
dicts deny those risks to minimiem cogni-
tive dissonance.

Our measure of health-specific locus
of control was only marginally related to
smoking in multivariate models; however,
individuals with a strong sense of control
over health determinants tended to be less
likely to smoke. Since the relationship be-
tween locus of control and smoking be-
havior has not been well studied, this find-
ing should stimulate further investigation.
The four-item scalewe employed may not
adequately represent the concept.

The independent association be-
tween hassles and current smoking has
not previously been recognized. This ef-
fect was uniform by gender and did not
change significantly after including social
networks as a potential confounder.
Among current smokers, hassled individ-
uals tended to smoke more cigarettes daily
than those relatively free of hassles. These
findings support Lazarus' theory that the
stresses of everyday life exert a cumula-
tive impact on health.14 Smokingmay rep-
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resent a coping behavior that mitigates the
harmful psychological impact of a stress-
ful environment. After controlling for
other variables, hassles were not associ-
ated with ex-smoking among ever smok-
ers. This finding suggests that hassles may
influence smoking initiation more than
cessation, but the cross-sectional nature
of our data undercuts such an interpreta-
tion.

We observed that social support, as
measured by the SNI, was inversely re-
lated to the likelihood of smoking only
among women. This gender interaction
may be a consequence of our measure or
an inherent feature of how social support
affects health behaviors. Male respon-
dents may have exaggerated their social

networks to appear well-adjusted to fe-
male interviewers. Men may be more re-
sponsive to unmeasured dimensions ofso-
cial support, such as peer support directly
related to quitting. Waldron and Lye27
demonstrated that marital status is related
to current smoking among both sexes, but
the other three SNI components may be
irrelevant for men. The potentially favor-
able effects of social networks for men
may be outweighed by concomitant peer
pressure to smoke. This hypothesis is sup-
ported by the observation that men who
turn to close friends or relatives for help
with personal problems are more likely to
smoke than self-reliant men.

These data do not support the hy-
pothesis that social support buffers the ad-

verse impact of stressful events.28 Instead,
we found that social networks were asso-
ciated with decreased smoking in women
at all levels of hassles. Conversely, strong
social support did not attenuate the detri-
mental effect of hassles. Social networks
did not appear to operate by enhancing
instrumental or emotional support for our
female respondents.

Household interview surveys are
susceptible to several sources of bias. Our
sampling scheme excluded African-
American families residing in predomi-
nantly non-Black census blocks. The fur-
ther exclusion of institutionalized
individuals and the homeless may limit the
generalizability of our findings to the en-
tire African-American community. Mis-
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classification bias is always a concern in
measuring sensitive behaviors, such as
smoking. However, nondifferential mis-
classffication of smokers as nonsmokers
would not create artifactual associations
between smoking and social factors.

Since our study design was cross-
sectional, we cannot elucidate the chain of
causation that links social support, stress,
and smoking. Given present public atti-
tudes toward tobacco, smokers who quit
may experience improved social connec-
tions. Similarly, smokers may be more
likelyto suffer hassles than nonsmokers as
a result of covert discrimination or phys-
iological withdrawal symptoms. Recall
bias may explain the associations ifsmok-
ers reported more hassles or less social
support in a post hoc effort to justify their
unhealthy behavior. The likelihood of bi-
ased responses was minimiz by sepa-
rating questions about smokingfrom those
about social factors and by disguising the
research hypotheses. Finally, hassled per-
sons andwomenwith low SNI scoresmay
possess other characteristics that are the
actual determinants of smoking. The SNI
could be a proxy for future orientation or
interest in self-improvement; perceived
hassles could reflect an underlying psy-
chological vulnerability that predisposes
to smoking.

The high prevalence of smoking
noted among urban African Americans
underscores the importance of smoking
prevention and cessation activities fo-
cused on this population. Prospective
studies with more detailed measures of
support and stress are needed to clarify
the direction of causation between psy-
chosocial factors and smoking. The gen-
eralizability of our findings to other ethnic
groups should also be evaluated. To the
extent that smoking represents a behav-
ioral response to stressful cicumstances,
prevention and cessation programs may
achieve optimal success only by address-
ing larger community problems. As an in-
terim measure, interventions to teach
healthier coping behaviors may be effica-
cious. Interventions designed to improve
social networks may have a particular role
in smoking cessation programs for Afri-
can-American women. E
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