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Moderate Drinking and Coronary
Heart Disease Mortality: Evidence
from NHANES I and the NHANES I
Follow-up

Douglas Coate, PhD

Introduction Methods

In this paper I use data from the Na-
tional Health and Nutrition Examination
Survey (NHANES I), conducted from
1971 through 1974, and the National
Health and Nutrition Examination Sur-
vey Follow-up, conducted from 1982
through 1984, to examine the relationship
between mortality from coronary heart
disease and alcoholic beverage consump-
tion. A large number of autopsy, eco-
logic, case-control, and cohort studies
have shown that alcoholic beverage con-
sumption on the order of one to four
drinks per day is associated with lower
rates of mortality from coronary heart
disease than are lower and higher levels
of consumption. Two reviews of the
case-control and cohort studies show the
relative risk of coronary heart disease
from moderate alcohol consumption,
compared with no consumption, to be
concentrated in the .4 to .8 range.1'2 Both
of these reviews suggest that a positive
association between alcohol consump-
tion and high-density lipoprotein choles-
terol concentrations may be the biologi-
cal pathway by which moderate drinking
provides protection from coronary heart
disease. There is some concern that the
finding of seemingly beneficial effects of
moderate alcohol consumption in the ma-
jor cohort studies may be due to a failure
to control for nondrinkers in poor health
at baseline.3 However, it has been argued
that this is not a likely explanation of the
findings because of the care taken in
many of the longitudinal studies to ex-
clude subjects with cardiovascular dis-
ease at baseline and because the mortal-
ity advantage of moderate drinkers does
not appear to wear off over time.2

NHANES I is a stratified probability
sample of the US population containing
data on about 20 000 individuals collected
in the period from 1971 through 1974.4 The
NHANES I Follow-up contains data on
about 11 000 individuals who were exam-
ined as part of NHANES I and who were
25 through 74 years of age at the time of
the NHANES I examination.5 These in-
dividualswere surveyed for the Follow-up
in the period 1982 through 1984, or ap-
proximately 10 years after their NHANES
I examination. The Follow-up effort suc-
cessfully traced about 95% of the eligible
NHANES I participants and had a survey
completion rate of 85%. Approximately
2000 members of the NHANES I cohort
had died by the time of the Follow-up.
Causes of death were determined from di-
agnostic information in hospital and mor-
tality records.

Summary statistics from NHANES I
and the Follow-up for White men are con-
sistent with a protective effect of alcoholic
beverage consumption on mortality from
coronary heart disease. The age-adjusted
proportions of subjects who died during
the approximately 10-year period between
NHANES I and the Follow-up from myo-
cardial infarction or ischemic heart dis-
ease are .10, .05, and .04 for nondrinkers,
moderate drinkers (up to two drinks per
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day), and heavy drinkers (more than two
drinks per day), respectively. The drink-
ing data are fromNHANES I and refer to
drinks per day of the subject's favorite
alcoholic beverage.

To statistically examine the relation-
ship between alcoholic beverage con-
sumption and coronary heart disease with
these data, I estimated accelerated time-
to-failure models for White men and
women in NHANES I and the Follow-up.
Accelerated time-to-failure models are
from the class of models known as survi-
vor models; they are functionally related
to hazard models. These models are re-
quired when duration data are censored.
In the context ofmortality models, sample
observations are right-censored when sub-
jects live through the sample frame. The
models are estimated bymaxiiinga like-
iowd function that depends largely on the
assumed distribution of the hazard rate
over time to failure. In mortality studies it
is usually assumed that hazard rates in-
crease with age, and different distributions
reflecting this assumption are tested in ac-
celerated time-to-failure models to see
which best fit the data.6 Explanatory vari-
ables rescale time until failure in these
models, and their coefficients can be given
a partial regression coefficient interpreta-
tion.7

In the accelerated time-to-failure
model presented below, age at death (time
until failure) is assumed to depend on a
high blood pressure binaryvariable; a cig-
arette smoking binary variable; family in-
come; education; and alcoholic beverage
consumption variables adjusted for body
weight. These explanatory variables are
defined in Table 1. Alcoholic beverage
consumption is measured with none/light,
moderate, and heavy drinking binaryvari-
ables to capture possible nonlinear effects
of alcohol consumption on mortality and
to contend with the underreporting that
may characterize survey data when sub-
jects are interviewed about their dfinking
choices.8,9 If the underreporting is con-
centrated among heavy drinkers, the
dummy variable representation of alco-
holic beverage consumption may provide
estimates of alcoholic beverage consump-
tion effects on mortality that are less sub-
ject to misinterpretation than continuous
measures. In essence, the heavy drining
dummy accurately captures heavy drink-
ing.

Retsu
Estimates of the accelerated time-to-

failure model with a Weibull baseline du-

ration distribution are presented in Table 2
for White men inNHANES I and the Fol-
low-up. Log normal, log logistic, and ex-
ponential hazard formulations yielded
lower maximized values of the log likeli-
hood than did the Weibull distribution. To
guard against problems of reverse causal-
itycausedbynondrinkers inpoor health at
baseline, a healthy sample at baseline was
approximated by deleting from the sample
individualswho reported a history ofheart
attack, heart failure, heart disease, malig-
nant tumor, ulcer, hepatitis, or diabetes at
the time ofNHANES I (about 15% of the
White men in the Follow-up). Two sets of
estimates are presented in Table 2. The
first models time until death from any
cause as a function of the explanatory
variables. Statistical evidence of a benefi-
cial effect of moderate drinking in this

model would presumably be due to a pro-
tective effect ofmoderate drinking on cor-
onary heart disease mortality. In the sec-
ond set of statistical estimates, time until
death from coronary heart disease is mod-
eled, with deaths from other causes de-
leted from the sample. One fourth of all
deaths are due to coronary heart disease.
Results for the first model show that mod-
erate drinking increases time until death
from any cause by about 3%, whereas
heavy drinking reduces time until deathby
2%, although the latter point estimate is
not statistically significant. These percent-
age difference interpretations are possible
because time until death is in natural logs
in the accelerated time-to-failure models.
Active smoking has a strong negative ef-
fect on time until death and the high blood
pressure binaryvariable indicates that this
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condition reduces life span by about 1%.
In the second model, smoking, drinking,
and high blood pressure effects are larger
in absolute value, reflecting the greater
importance of these explanatory vari-
ables in death from coronary heart dis-
ease than in death from all causes. The
models fit the data well; the simple cor-
relation between the raw hazard rates and
those predicted by using the models' pa-
rameters are .87 for the first model and
.75 for the second. If the unhealthy sub-
jects are included in the sample or if the
light drinking category is confined to non-
drinkers, there is little change in the sta-
tistical results.

Discussion
These results are consistent with a

substantial body of previous research
that finds a protective effect of moderate

drinking on coronaiy heart disease mor-
tality for White men. Nevertheless, they
must be interpreted with caution, be-
cause the alcohol consumption variable
references dfinking during the baseline
period only. Also, accelerated time-to-
failure model results for White women
did not show an important effect for mod-
erate drinking. [1
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Acculturation and Alcohol
Consumption in Puerto Rican, Cuban-
American, and Mexican-American
Women in the United States
Sanra A. Black, MS, and Kynakos S. Markides, PhD

Inlidudion

Interest in alcohol consumption
among Hispanics in the United States has
increased in recent years.1'2 In particular,
researchers have begun to examine the
complex relationship between alcohol
Consumption and level of acculturation.3'4
Much of this work has been limited to the
Mexican-American population, with a
particular emphasis on male drinldng pat-
terns. Some evidence has accrued, how-
ever, that acculturation is more consis-
tently related to the drinking practices of
Hispanicwomen rather than men.5-7 This
evidence supports an acculturation
model, according to which increased
drinking behavior results from the adop-
tion of the norms, practices, and values of
the larger society.8

As Hispanic populations are diversi-
fying, it is important to examiine how cul-
tural change is influencing their health and
health behaviors. For example, are His-

panicwomen adopting the drinking norms
of the dominant culture as they become
more acculturated into the larger US so-
ciety? This question is explored among
Puerto Rican, Cuban-American, and
Mexican-American women.

Metods
This study used data collected as

part of the Adult Sample Person Supple-
ment Questionnaire of the Hispanic
Health and Nutrition Examination Survey
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