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Intrdution
Cigarette smoking is the leading

cause of preventable mortality in the
United States with approximately 390,000
deaths annually attributed to this health
behavior.' The prevalence of smoking
varies by age, gender, and ethnicity.
Males have higher rates of smoking than
do women although the gap in rates has
narrowed in recent years.2 Smoking rates
climb dramatically in adolescence, peak in
middle age, and decline in old age. Over-
all, smoking rates among Mexican Amer-
ican men are comparable to estimates for
Black American males (44 versus 41 per-
cent)3'4while rates for Mexican American
women are comparable to Caucasian
women (25 versus 27 percent).3"4How-
ever, the prevalence of heavy cigarette
consumption is lower among both male
and female Mexican Americans than in
other ethnic groups.5

While much research has focused on
basic epidemiologic relationships between
smoking and health outcomes, some re-
search has focused on the relation be-
tween smoking and other risk factors. The
importance of this research is four-fold:

* smoking may interact with other
risk factors producing synergistic in-
creases in the risk of negative health out-
comes6;

* smokers attempting to quit often
need to reduce exposure to other health
behaviors (e.g. alcohol consumption)
which prompt smoking behavior;

* smokers who engage in multiple
negative health behaviors are less likely to
successfully quit smoking7;

* change in one health behavior may
lead to concomitant reductions in other
health behaviors.8'9

Much of this research has focused on
interrelations between alcohol, cigarette,

and caffeine use documenting modest as-
sociations among these psychoactive sub-
stances.10 Cigarette consumption has also
been found to positively correlate with
cholesterol levels,"1 but paradoxically is
associated with lower blood pressure in
adults.12,13 There is also an inverse rela-
tionship between smoking and obesity.14

Although cigarette smoking is corre-
lated with a number of deleterious health
outcomes,15 both gender and aging differ-
ences can influence these associations.16
Therefore it is important to examine these
differences in different age and gender
groups. In addition, because most individ-
uals do not start smoking after the age of
25, associations between smoking status
and health may be influenced by two fac-
tors: those who quit smoking due to poor
health; and selective survival with those
most vulnerable to smoking-related mor-
tality dying during middle age.'7 Cross-
sectional analyses often reveal that older
smokers are in better health than non-
smokers.'8

The purpose of this study is to exam-
ine health behavior, risk factor, and health
indicator correlates of smoking in a rep-
resentative sample of Mexican Ameri-
cans. Because of important age and gen-
der differences, these associations will be
examined separately by gender and age
groups.
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Methiods
The data employed are from the His-

panic Health and Nutrition Examination
Survey (HHANES) conducted during
1982-84 by the National Center for Health
Statistics.'9 Our analysis is limited to
Mexican American respondents from the
southwestem states (Texas, New Mexico,
Colorado, Arizona, and Califomia). The
HHANES employed a complex multi-
stage sampling design that aimed at ob-
taining a representative sample of Mexi-
can Americans in the southwest (aswell as
Cuban Americans in the Miami (Florida)
area and Puerto Rican Americans in the
New York City area) ages 6 months to 74
years. The sampling design employed as-

sured a 97 percent representation of the
Mexican origin population of the south-
west as well as 84 percent of all persons of
Mexican origin in the United States (for
details on sampling procedures see

Gonzalez).20
Our analysis is limited to persons

ages 20 to 74. A total of 3,935 persons in
this age group participated in the house-
hold interview, with 3,326 participating in
the physical examination where data on

body weight and height, blood pressure,
cholesterol, alcohol consumption, and de-
pression were collected.

Measures

Current smoking status was ascer-

tained in all participants who indicated
that they had smoked at least 100 ciga-
rettes in their lifetime. Current smokers
were asked how many cigarettes they
smoked daily. Responses ranged from less
than one to greater than 86 with the actual
number recorded between these two ex-

tremes. The median number of cigarettes
consumed in this samplewas used to com-
pare participants whose consumption was
"moderate" (<10 cigarettes per day) and
"immoderate" (.10 cigarettes per day).

Measures of health behaviors and
risk factors included Heavy Coffee Con-
sumers (coded 1 for those consuming 4 or

more cups per day, 0 for less than 4, col-
lected during a three-month dietary recall

interview); Current Alcohol Consumer
(coded 1 for current alcohol consumer; 0
for abstainer); Average Alcohol Con-
sumption (average number of drinks con-

sumed weekly); BodyMass Index [weight
(in kilograms) divided by the square of the
height of the individual (in meters)21]; Sys-
tolic and Diastolic Blod Pressure (based
on the average of two blood pressure as-

sessments during the physicians's exami-

nation22) and serum Cholesterol (milli-
grams per deciliter of blood plasma).

Health indicators included in this
analysis were Activity Limitation, Self-
Rated Health, Physician's Assessment,
and Depression. Activity Lirmtation was
based on a series of questions regarding
limitation in major activity (e.g. job,
housework, etc.) because of an impair-
ment or health problem. In addition to the
above, persons 71 to 74 years of age were
considered to have activity limitation if
they needed the help of others with per-
sonal care needs or daily routine activities
because ofany impairment or health prob-
lem, (coded 1 for activity limitation, 0 for
other). Self-Rated Health was based on a
single item asking respondents to rate their
health as excellent, very good, good, fair,
or poor (coded 1 to 5). The Physician's
Assessment also graded subjects on the
same 1 to 5 scale for an overall assessment
of health. Depression was measured by
the Center for Epidemiologic Studies De-
pression (CES-D) Scale which has been
widely used in community surveys and
has been extensively validated,23 24 in-
cludingwith Hispanic populations.25.26 In-
ternal consistency reliability for the scale
with the current datawas in excess of .85.
Range ofscores on the CES-D is0-0with
higher scores indicative of greater symp-
tomatology.

Analysis
All analyses were calculated sepa-

rately for males and females in three age
groups: 20-39; 40-59; 60-74 years. Due to
small sample sizes examination of the
smoking consumption groups (< 10; 10+)
were not undertaken in the 60-74 age
group. Log linear and general linear mod-
elingwere used to compare mean and per-
cent differences across smoking catego-
ries.27 When age was significantly
different across smoking status or level of
consumption within these age and sex cat-
egories, age-adjusted means and percents
were calculated. For continuously distrib-
uted variables this analytic approach par-
alleled that of multiple classification cova-
riance analysis28 while for dichotomous
dependent variables it parallels binary
multiple regression analysis.29 Both ap-
proaches require that the covariant be ho-
mogeneous across categories of the inde-
pendent variable. Significant interactions
between the covariate and the factor indi-
cate that age adjustment may produce
misleading results. Therefore, interac-
tions between age and smoking status and
level ofconsumption were first run to con-
firm independence. (See Mendes de Leon

and Markides26 for further details on ap-
plication of this approach).

Analyses were performed with ad-
justments for sample weights and design
effects. The latterwere necessarybecause
theHHANES employed a complex multi-
stage sampling design. Sample weights
were normalized by multiplying the num-
ber of subjects in each group employed in
the analysis with each respondent's
weight divided by the sum of the weights
for the group. Design effects were esti-
mated using the Taylor Approximation
method of the SESUDAAN program and
were used to adjust variances in the anal-
yses.30

Results
The prevalence of smoking and level

of cigarette consumption (<10; 10+) by
age group and gender is reported in Table
1. Males were more likely to be smokers
(x2 = 89.17, p<.001) and to smoke more

cigarettes (X2 = 7.93, p<.01) than females.
Prevalence rates also varied by age group
with the highest rates found in the middle
aged group for both smoking status (X2 =
7.11, p<.05) and amount of cigarette con-
sumption (X2 = 9.11, p<.05). The age
group by gender status interactions were
not significant indicating that the smokers
did not disproportionately fall into specific
age group and gender categories.

Table 2 presents frequencies and
means for health behaviors, risk factors,
and health indicators for young males
(ages 20-39). Smokers were more likely to
report current alcohol consumption, re-
ported greater consumption of alcohol,
were more likely to be heavy coffee con-
sumers, and reported poorer self-rated
health. Smokers consuming 10 or more
cigarettes per day were more likely to be
heavy coffee consumers and reported
greater activity limitation than smokers
consuming less than 10 cigarettes per day.

Table 3 presents frequencies and
means for health behaviors, risk factors,
and health indicators for young females.
As with young males, female smokers
were more likely to report current alcohol
consumption and were heavier drinkers.
Levels of depressive symptomatology
were also significantly higher among
smokers than non-smokers.

Females consuming 10 or more cig-
arettes per day, were significantly older
than smokers consuming less than 10 cig-
arettes per day (29.82 versus 28.22).
Therefore, after confirming no age by con-
sumption status interactions, age-adjusted
means were calculated. As can be seen in
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Table 3, there were no significant health
behavior, risk factor, or health indicator
differences between individuals in the two
smoking categories.

Table 4 shows the middle-aged (40-
59) male smokers were more likely to re-
port greater levels of alcohol consump-
tion, weighed less, reported poorer self-
rated health, and had lower systolic and
diastolic blood pressure. Smokers con-
suming 10 or more cigarettes per day had
significantly lower diastolic blood pres-
sure than smokers consuming less than 10
cigarettes per day.

Table 5 presents frequencies and
means for health behaviors, risk factors,
and health indicators for middle-aged fe-
males. Age adjustment ofmeans was nec-
essary for the smoking status analyses af-
ter determining that the mean age of the
smoking group was significantly higher
than the nonsmoking group (49.20 versus
48.00). There were no significant interac-
tions between smoking status and age.

Smokers were more likely to be cur-
rent alcohol consumers, heavy coffee con-
sumers, weighed less, and had lower dia-
stolic blood pressure. Smokers also
reported greater depressive symptomatol-
ogy than nonsmokers. Smokers consum-
ing 10 or more cigarettes per day weighed
less, reported better self-rated health and
less activity limitation. Table 6 shows that
older (60-74) male smokers were more
likely to report current alcohol consump-
tion, were more likely to be heavy coffee
consumers, and weighed less. Older fe-
male smokers were more likely to report
current alcohol consumption and were
more likely to be heavy coffee consumers.

Discussion
The most consistent differences be-

tween smokers and nonsmokers and be-
tween those in the two smoking categories
were with alcohol and coffee consump-
tion-findings which are in agreement

with studies in other populations.10 In gen-
eral, smoking status was negatively asso-
ciated with BMI, a finding also consistent
with previous research.14 Blood pressure
was generally lower in smokers than in
nonsmokers, although this association
was significant only for middle-aged
smoking men and women. More consis-
tent associations between smoking status
as well as the presence of a dose-response
relationship have been reported in other
studies.12

No significant differenceswere found
for cholesterol levels across smoking
groups. The average reported difference

in cholesterol levels in smokers and non-
smokers in other studies is approximately
3 percent." In the present analysis, this
difference was exceeded only in compar-
isons of those consuming 10 or more cig-
arettes per day with those smoking less
than this amount in middle-aged women
and young men.

Findings relating to physical and
emotional health were equivocal, varying
by age group and gender. There was lim-
ited support that health was poorer in
younger, but not older males. In prospec-
tive analyses, Hirdes, et aL18 found that
smoking statuswas associated with future
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risk of disability although this association
failed to reach statistical significance.
Lack of a strong relationship between
morbidity and cigarette consumption in
this and other studies may reflect selective
survival with the heaviest most vulnerable
smokers dropping out of the cohort due to
premature mortality.17

Our findings have implications for
epidemiologic investigations of smoking.
Associations between smoking and other
health behaviors reinforce the need to
control for the effect of these behaviors
when examining the impact ofsmoking on
health. Psychological status may also be
important to control for in such epidemi-
ologic investigations. Depression, found
to be associated with smoking status
among women in this study and in previ-
ous research,31,32 is also a risk factor for
mortality33-particularly among cigarette
smokers.34 Researchers may consider
controlling for depression in investiga-
tions of smoking and health outcomes as
well as exploring possible interactions be-
tween smoking and depression.34,35

Limitations of this study include po-
tential nonresponse bias and reliance on
self-report measures of cigarette con-
sumption. Eighty-seven percent of Mexi-
can Americans approached to participate
in the HHANES completed the house-
hold interviewwhile 76 percent completed
the physician's examination.36 It should
be noted, however, that theweighting pro-
cedure incorporated in the present analy-
sis includes adjustment for nonresponse.36

Although national estimates of self-
reported cigarette consumption are corre-
lated with cigarette sales in the United
States (average r = .72),37 specific analysis
of self-report data from the HHANES
suggest that underreporting of consump-
tion may have occurred. Based on serum
levels of cotinine, a principle metabolite of
nicotine, Perez-Stable, et al,38 estimated
that 20-25 percent of those reporting 1-9
cigarettes used per day were actually un-
derreporting cigarette consumption, while
underreporting estimates for those report-
ing greater than 10 cigarettes per day
ranged from 2-11 percent. These findings
suggest that a proportion of subjects in the
1-9 cigarette consumption category in the
present analysis may have been misclas-
sified due to underreporting.

In general, this paper confirmed the
modest associations found between ciga-
rette smoking and health behaviors and
risk factors found in other populations, al-
though these associations did vary by age
and gender. Furthermore, few significant
associations between smoking and health
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status were found. Associations between
smoking status and depressionwere found
for women, but not men. These findings
suggest that smoking researchers examin-
ing Mexican American populations also
need to control for relevant risk factors
and health behaviors associated with
smoking when examining relationships
between smoking and health. El
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