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Alcohol consumption is associated with both
harmful and beneficial health effects. For in-
stance, alcohol intake at or above moderation
is associated with increased breast cancer risk,
liver disease, violence, drowning, and injuries
from falls and motor vehicle crashes.1 How-
ever, at moderate levels of consumption, alco-
hol is associated with a lower risk of type 2
diabetes and coronary heart disease2 and with
survival benefits among middle-aged and older
adults.3 Consuming alcohol in moderation may
also help maintain cognitive function during
the aging process.4 Potential biological mecha-
nisms by which moderate alcohol consumption
may be beneficial to certain health outcomes
such as coronary heart disease are thought to
be through the direct effects of ethanol, which
may increase high-density lipoprotein choles-
terol in addition to being antiatherogenic, anti-
inflammatory, antithrombotic, and an insulin-
sensitizing agent.5---9

Previous research has been conducted
largely among US Whites or European pop-
ulations, and whether alcohol in moderation
yields comparable health and survival benefits
among Blacks is unclear. Few previous studies
have included a sufficient number of Black
participants,10---16 which may have contributed
to the lack of power to investigate interactions
of race with the alcohol---mortality or cardio-
vascular disease relationship. A prospective
study of all-cause mortality using data from the
first National Health and Nutrition Examina-
tion Survey did not find evidence of an inverse
association among Blacks,14 whereas a separate
analysis in the same sample found a benefit for
Whites.17 An analysis of coronary heart disease
incidence in the Atherosclerosis Risk in Com-
munities Study also found a differential asso-
ciation by race among men, with a positive
relationship between average alcohol intake
and coronary heart disease risk for Blacks and

an inverse relation for Whites.10 Kerr et al.18

found an inverse association for moderate
alcohol consumption compared with lifetime
abstainers only among Whites in the 1984 and
1995 National Alcohol Surveys. Last, in a pro-
spective analysis of cardiovascular mortality
using data from the National Health Interview
Survey (NHIS), Mukamal et al.13 reported sig-
nificantly lower risk among light and moderate
drinkers compared with abstainers among
non-Hispanic Whites, but no significant benefit
among the combined racial/ethnic minority
populations.

Although most studies have been conducted
among Europeans or White Americans, some
data have suggested that Blacks (men, in partic-
ular) do not experience the apparent cardiopro-
tective effect of alcohol.10,12,14,16 For instance,
Fuchs et al.11 found that low to moderate alcohol
consumption increased risk of hypertension
among 512 Black men in the CARDIA study.
Polymorphisms in the gene that encodes one of
the alcohol dehydrogenase isoforms (ADH1B)

appear to confer different rates of ethanol
metabolism and have a substantially different
genotype distribution between Blacks and
Whites.19,20 Previous studies have found the
alcohol-metabolizing ADH1B*3 functional
polymorphism—found almost exclusively in pop-
ulations with African ancestry and with a fre-
quency of up to 33%—to be associated with a 70
to 80 times higher conversion rate of ethanol to
acetaldehyde, reduced alcohol dependence, lower
fetal alcohol syndrome rates, and increased liver
cirrhosis risk.20---24 However, Blacks are more
likely to have health conditions (e.g., hyperten-
sion, type 2 diabetes, chronic kidney disease) that
are exacerbated by heavy or episodic alcohol
drinking.25---27 The social and physical environ-
mental contexts for drinking also influence pat-
terns of drinking (e.g., bingeing) and the types of
alcohol consumed, but context has been less
studied in epidemiological studies of drinking and
health across race.

Investigators have raised the question of
whether the cardioprotective effect of alcohol is

Objectives. We investigated Black–White differences in the association be-

tween average alcohol drinking patterns and all-cause mortality.

Methods.We pooled nationally representative samples of 152 180 adults in the

National Health Interview Survey from 1997 to 2002 with mortality follow-up

through 2006. Usual drinking days per week and level of alcohol consumed per

day were based on self-report. We used race- and gender-specific Cox pro-

portional hazards regression analyses to adjust for physical activity, smoking

status, and other potential confounders.

Results. Over 9 years, 13366 deaths occurred from all causes. For men, the

lowest multivariable-adjusted hazard ratio (HR) for total mortality among drinkers

was 0.81 among White men who consumed 1 to 2 drinks 3 to 7 days per week

(comparedwith abstainers) and Blackmenwho abstained. For women, the lowest

mortality riskwas amongWhitewomen (HR=0.71) consuming 1 drink per day 3 to

7 days per week and Black women (HR=0.72) consuming 1 drink on 2 or fewer

days per week.

Conclusions. Risks and benefits of alcohol consumption in relation tomortality risk

were dependent on race- and gender-specific drinking patterns. (Am J Public

Health. 2015;105:S534–S543. doi:10.2105/AJPH.2015.302615)

RESEARCH AND PRACTICE

S534 | Research and Practice | Peer Reviewed | Jackson et al. American Journal of Public Health | Supplement 3, 2015, Vol 105, No. S3



real or confounded by varying lifestyle char-
acteristics between drinkers and nondrinkers
whereby moderate drinkers may be more
affluent and have health behaviors that would
reduce their mortality risk regardless of mod-
erate alcohol consumption.28,29 Moreover,
the contrasting findings of previous research
conducted mainly among White and Black
men have also contributed to this concern. To
address these issues, we investigated whether
there were Black---White differences between
both men and women from a large nationally
representative survey in the relationship be-
tween alcohol consumption and all-cause
mortality. We also explored differences in
sociodemographic characteristics between
Blacks and Whites to provide insights into
the likelihood that social integration (the set
of arrangements adopted by a society to accept
new members) explains differences in apparent
benefits. The extent to which moderate
drinkers are more socially integrated than
either abstainers or excessive drinkers may
help explain whether moderate drinkers expe-
rience health benefits from alcohol consump-
tion or whether they appear healthier because
of indirect factors associated with being socially
integrated, such as psychological and physical
well-being enhanced through health behaviors
(as one pathway) that affect health outcomes.

METHODS

We analyzed data from the NHIS, which
is a series of cross-sectional, nationally repre-
sentative surveys that uses a 3-stage stratified
cluster probability sampling design to conduct
in-person interviews in the households of
noninstitutionalized US civilians. A detailed
description of NHIS procedures has previously
been published.30 Briefly, a probability sample
of households was interviewed by trained in-
terviewers from the US Census Bureau on
a continuous basis each week to obtain in-
formation about the health and sociodemo-
graphic characteristics of each member of the
sampled household. The data were collected
using computer-assisted personal interviewing.
A randomly selected adult and child (not in-
cluded in this analysis) provided more specific
health-related information. The final response
rate for sample adults was 73.7% (survey year
range = 71.1%---78.1%).

Study Participants

Participants included self-reported non-
Hispanic White or non-Hispanic Black (here-
inafter, White and Black) adults aged 18 years
or older. Three percent of participants were
excluded because they had missing data on
alcohol consumption or mortality. Our final
analytic sample consisted of 152 180 adults
(25 811 Blacks and 126 369 Whites; Figure
A, available as a supplement to the online
version of this article at http://www.ajph.org).

Measures

All-cause mortality. We identified deaths
by linking the NHIS to the National Death
Index and using International Classification of
Diseases, 9th Revision codes.31 The National
Death Index is a computer database of all
deaths in the United States since 1979 with
a high level of death ascertainment.32 The
matching methodology used in linking NHIS
and the National Death Index is a modification
of probabilistic approaches and was performed
by the National Center for Health Statistics.

This procedure identified 93% of deaths in
1988.33 Sensitivity varied by race and avail-
ability of information (e.g., social security num-
ber), with 97% sensitivity in Whites and 95%
sensitivity in Blacks if a social security number
was available. If it was unavailable, sensitivity
was 93% for Whites and 84% for Blacks.33

Alcohol consumption. All adults were asked
about their lifetime alcohol consumption by
responding to the following question: “In
your entire life, have you had at least 12
drinks of any type of alcoholic beverage?” The
standard-size drink is typically a 12-fluid-ounce
bottle or can of beer, 8 to 9 fluid ounces of
malt liquor, a 5-fluid-ounce glass of wine, and
a 1.5-fluid-ounce shot of 80-proof spirits.34

Only participants who acknowledged drink-
ing in the past year were further queried: “In
the past year, on those days that you drank
alcoholic beverages, on the average, how many
drinks did you have?” Interviewers defined
alcoholic beverages as including “liquor such as
whiskey or gin, beer, wine, wine coolers, and
any other type of alcoholic beverage.”

Participants were placed into the following
mutually exclusive categories: (1) Never drinkers
reported consuming fewer than 12 drinks during
their lifetime; (2) former drinkers consumed at
least 12 drinks in their lifetime, but none

during the previous year; and (3) infrequent
drinkers consumed at least 12 drinks in their
lifetime but never 12 in a single year despite
reporting alcohol consumption during the pre-
vious year. On the basis of the definition of
moderate alcohol consumption of 1 to 2 drinks
per day for men and 1 drink per day for
women, the remaining participants were placed
into the following separate categories: for men,
(1) 1 to 2 drinks per day on 2 or fewer days
per week, (2) 1 to 2 drinks per day on 3 to 7
days per week, (3) 3 or more drinks per day on
2 or fewer days per week, and (4) 3 or more
drinks on 3 to 7 days per week; for women, (1)
1 drink per day on 2 or fewer days per week,
(2) 1 drink per day on 3 to 7 days per week, (3)
2 or more drinks per day on 2 or fewer days
per week, and (4) 2 or more drinks per day on
3 to 7 days per week.
Race/ethnicity. Participants were asked,

“What race or races do you consider yourself
to be?” They then self-identified as 1 or more
of the following categories: White, Black or
African American, American Indian/Alaska
Native, Asian, and multiple race.
Socioeconomic status. Educational attainment

was categorized as less than high school (no
high school diploma), high school (high school
or general equivalency diploma), some college,
and at least a college-level education or more.
We categorized participants as employed or
not on the basis of employment status in the
week before the interview, which was origi-
nally categorized as working for pay, job not at
work (in the previous week), unemployed, or
not in the labor force. Annual household in-
come (with imputed values) was classified as
$0---34 999, $35 000---74 999, and $75 000
or more, and poverty status was determined for
the reported total family income compared
with the US Census Bureau’s poverty thresh-
olds for the survey year of interest.35 Visit with
a doctor or health care professional in the 2
weeks before the interview was categorized
as yes or no.
Health behaviors other than alcohol consumption.

Smoking status was categorized as current,
former, or never. Leisure-time physical activity
was categorized as none, low, or high. Partici-
pants engaging in at least some level of activity
and providing a specific number of activity
bouts were dichotomized at the midpoint of
these bouts and classified as low or high.
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Participants reporting “never” or “unable to do
this type of activity” were categorized as none.
Medical conditions. Participants were asked

whether they had ever been told by a doctor or
other health professional that they had high
blood pressure and, separately, whether they
had diabetes/sugar diabetes or cancer. Partic-
ipants were also asked whether a doctor or
other health professional had ever diagnosed
them as having coronary heart disease or any
kind of heart condition or disease other than
coronary heart disease, angina pectoris, or
a myocardial infarction.
Social integration. Although not formally

assessed in the NHIS, we measured social
integration with the following available
variables: poverty, employment status, self-
reported poor health, and educational attain-
ment. We considered participants to not be
socially integrated if they lived at or below the
poverty level, were unemployed, reported fair
or poor health, and had less than a high school
education.
Covariates.We used self-reported height and

weight to calculate BMI (weight in kilograms
divided by the square of height in meters).
Obesity was defined as a BMI of 30 kilograms
per meter squared, overweight as 25.0 to 29.9
kilograms per meter squared, normal weight
as 18.5 to 24.9 kilograms per meter squared,
and underweight as less than 18.5 kilograms
per meter squared.19 Marital status was cate-
gorized as married or living with partner;
divorced, separated, or widowed; or never
married. Self-reported general health status
was categorized as excellent or very good,
good, or fair or poor, and regions of the country
as South, Midwest, Northeast, and West.

Statistical Analysis

In all analyses, we used sampling weights to
account for the unequal probabilities of selec-
tion resulting from the sample design, from
nonresponse to the NHIS, and from planned
oversampling of Hispanic, non-Hispanic Black,
non-Hispanic Asian, and elderly (aged ‡65
years). We calculated standard errors or vari-
ance estimations using Taylor series lineariza-
tion. We used the SUBPOP command in Stata
version 13 (StataCorp, College Station, TX) for
correct variance estimation using the analytic
sample. We considered a 2-sided P< .05 as
statistically significant.

Separately for men and women, we com-
pared Blacks and Whites across categories of
alcohol consumption for prespecified sociode-
mographic characteristics, self-reported medi-
cal history, and health behaviors by using Rao---
Scott second-order corrected Pearson statistics
that took survey weights into account.36 Using
the age distribution from the 2000 US Census
as the standard population, we used the direct
method to calculate age-standardized death
rates for specific categories of alcohol con-
sumption among each race---gender group. To
calculate race- and gender-specific mortality
risk differences, we subtracted death rates in
each alcohol consumption category from the
race- and gender-specific death rate for never
drinkers.

We used Cox proportional hazard regression
models to estimate the race- and gender-
specific hazard ratio of all-cause mortality as
the outcome across levels of alcohol consump-
tion. Follow-up time for the analyses was
counted from age at enrollment (based on
pooled surveys from 1997 to 2002) to either
age at death or age at the end of the study
period (December 31, 2006). We used age in
years as the timescale in proportional hazard
modeling. Covariates, selected a priori as
potential confounders and adjusted for in
a consecutive manner, included age (as the
timescale), marital status, educational attain-
ment, household income, poverty status, em-
ployment status, leisure-time physical activity,
smoking status, health care visitation, BMI, and
self-reported health status. We did not adjust
for potential mediators of the association be-
tween alcohol and mortality (e.g., hypertension,
diabetes). The proportional hazards assump-
tion of the model, tested using Schoenfield
residuals, was met. We tested for an interaction
between alcohol drinking pattern and mortality
by race using separate interaction terms for
race and the aforementioned alcohol con-
sumption categories. The interaction terms
were tested separately for men and women.

Despite limited power, we incorporated a lag
in sensitivity analyses by excluding the first 2
years of follow-up to address the potential for
reverse causation whereby some nondrinkers
may already be sick and at an increased risk
of death. By race---gender group, we also in-
vestigated an interaction of continuous age on
the alcohol category---mortality relationship in

addition to stratifying by age group (< 50 and
‡50 years). To investigate the social integra-
tion theory,37 we conducted separate analyses
excluding all participants

1. at or below the poverty line,
2. who were unemployed,
3. who reported fair or poor health,
4. with less than a high school education,
5. without all of the aforementioned char-

acteristics combined, and
6. with any functional limitation due to their

health.

RESULTS

Among men, 13% of White men and 24%
of Black men were never drinkers (Table 1).
Among women, 23% of White women and
42% of Black women reported never con-
suming alcohol (Table 2). Compared with
Blacks, Whites were older, less likely to live in
poverty (especially women), more likely to be
married, to have at least a college education,
and to engage in some level of physical activity
across levels of alcohol consumption.

Sociodemographic Characteristics and

Drinking Patterns

Prevalence of poor or fair health status
was the same (13%) among Black and White
men who never consumed alcohol. Black men
who consumed 3 or more drinks on 3 to 7 days
per week compared with their White coun-
terparts were, however, much more likely to
live in poverty (22% vs 7%; 95% CIs = 18%,
26% vs 6%, 9%) and to be unemployed (10%
vs 4%; 95% CIs = 8%, 13% vs 3%, 5%)
and less likely to both have a college educa-
tion or more (8% vs 25%; 95% CIs = 6%,
10% vs. 24%, 26%) and be married (36% vs
57%; 95% CIs = 31%, 40% vs 55%, 58%).
A college education or more was most prev-
alent among White and Black men (34% vs
18%; 95% CIs = 33%, 35% vs 16%, 20%)
consuming 1 to 2 drinks on 2 or fewer days
per week. Poverty level was comparable
across drinking categories for White men but
increased with increasing alcohol consump-
tion among Black men. Among the heavier
compared with lighter drinkers with the same
frequency of consumption, both Black and
White men were younger and were less likely
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TABLE 1—Baseline Sociodemographic, Health Behavior, and Clinical Characteristics Among NHIS Male Participants by Alcohol Consumption:

United States, 1997–2002

Characteristic Former Drinkersa Infrequent Drinkersb Never Drinkersc 1–2 Drinks £ 2 D/Wk 1–2 Drinks 3–7 D/Wk ‡ 3 Drinks £ 2 D/Wk ‡ 3 Drinks 3–7 D/Wk

Sample size, no. (%) 6 135 (9) 5 055 (7) 8 560 (14) 14 663 (23) 4 428 (7) 20 331 (31) 6 121 (9)

White 5 202 (9) 4 018 (7) 6 473 (13) 12 740 (23) 3 835 (7) 17 969 (32) 5 463 (9)

Black 933 (8) 1 037 (10) 2 087 (24) 1 923 (21) 593 (6) 2 362 (24) 658 (6)

Age, y, mean 6SE

White 55.2 60.28 53.9 60.30 45.2 60.29 46.3 60.17 40.7 60.27 41.2 60.17 46.7 60.29

Black 53.9 60.68 48.9 60.61 37.4 60.47 40.4 60.44 38.3 60.57 38.6 60.34 42.1 60.66

Educational attainment,

‡ college, %
White 17 19 21 34 31 32 25

Black 9 13 13 18 12 14 8

Unemployed, %

White 2 3 3 2 3 3 4

Black 6 7 7 8 8 9 10

Household annual income,

‡ $75 000, %
White 15 16 18 30 29 31 25

Black 8 10 9 18 16 14 10

Living in poverty, %

White 7 8 10 5 6 6 7

Black 21 17 19 11 8 15 22

Marital status, married, %

White 71 75 60 71 63 59 57

Black 53 58 41 50 47 39 36

Health behaviors

Smoking status, never, %

White 25 39 72 51 45 41 24

Black 27 47 80 60 51 43 27

Leisure time physical activity,

never, %

White 45 43 48 30 25 23 32

Black 59 48 47 32 29 35 53

Clinical characteristics

BMI, kg/m2, mean 6SE

White 27.5 60.08 27.5 60.10 26.8 60.08 27.4 60.05 27.0 60.08 26.7 60.04 26.5 60.07

Black 28.0 60.26 28.1 60.23 27.1 60.18 27.9 60.13 27.8 60.28 27.6 60.13 26.3 60.19

Hypertension, %

White 35 33 22 23 17 18 28

Black 45 39 21 25 22 23 28

Health status, fair/poor, %

White 25 21 13 8 5 5 10

Black 33 27 13 12 8 10 19

Region of country, south, %

White 38 44 44 32 31 30 34

Black 56 63 63 52 51 56 62

Note. BMI = body mass index; NHIS = National Health Interview Survey; unemployed = do not have a job, have actively looked for work in the previous 4 week, and are currently available for work.
Values are weighted estimates. The sample size was n = 65 293.
aConsumed 0 drinks in past year.
bConsumed ‡ 12 drinks in their lifetime but never ‡ 12 in a single year.
cConsumed £ 12 drinks in life.
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TABLE 2—Baseline Sociodemographic, Health Behavior, and Clinical Characteristics Among NHIS Female Participants by Alcohol Consumption:

United States, 1997–2002

Characteristic Former Drinkersa Infrequent Drinkersb Never Drinkersc 1 Drink £ 2 D/Wk 1 Drink 3–7 D/Wk ‡ 2 Drinks £ 2 D/Wk ‡ 2 Drinks 3–7 D/Wk

Sample size, no. (%) 5 086 (6) 9 242 (10) 23 074 (26) 16 125 (19) 16 426 (20) 10 182 (12) 6 752 (8)

White 4 165 (6) 7 236 (10) 16 505 (23) 13 664 (19) 14 098 (21) 8 941 (13) 6 060 (8)

Black 921 (5) 2 006 (12) 6 569 (42) 2 461 (15) 2 328 (14) 1 241 (7) 692 (4)

Age, y, mean 6SE

White 51.7 60.37 53.8 60.26 52.4 60.25 48.1 60.19 41.4 60.15 40.2 60.21 45.2 60.33

Black 51.9 60.74 49.3 60.45 43.1 60.37 39.9 60.35 37.7 60.29 37.3 60.46 39.9 60.57

Educational attainment, ‡ college, %
White 20 13 13 29 29 33 30

Black 12 13 11 25 18 15 11

Unemployed, %

White 3 3 3 3 2 2 3

Black 4 8 6 5 7 8 11

Household annual income, ‡ $75 000, %
White 16 14 13 27 28 31 31

Black 7 8 7 17 11 9 7

Living in poverty

White 13 12 14 6 7 7 7

Black 34 27 32 16 23 26 38

Marital status, married, %

White 59 61 57 67 62 57 54

Black 33 35 31 37 29 26 24

Health behaviors

Smoking status, never, %

White 39 50 78 59 50 45 31

Black 45 56 84 69 58 46 30

Leisure-time physical activity, never, %

White 49 44 54 32 27 24 26

Black 67 51 62 41 42 45 52

Clinical characteristics

BMI, kg/m2, mean 6SE

White 26.7 60.11 26.8 60.08 26.2 60.06 26.2 60.06 25.4 60.06 24.5 60.06 24.2 60.07

Black 30.0 60.23 29.6 60.19 28.4 60.11 28.3 60.15 28.3 60.16 28.2 60.21 28.0 60.29

Hypertension, %

White 33 34 32 24 16 13 19

Black 49 44 33 27 24 26 31

Health status, fair/poor, %

White 22 20 18 9 6 4 6

Black 33 27 19 12 11 13 21

Region of country, South, %

White 34 36 47 30 29 28 29

Black 55 53 64 51 49 51 56

Note. BMI = body mass index; NHIS = National Health Interview Survey; unemployed = do not have a job, have actively looked for work in the previous 4 wk, and are currently available for work.
Values are weighted estimates. The sample size was n = 86 887.
aConsumed 0 drinks in past year.
bConsumed ‡ 12 drinks in their lifetime but never ‡ 12 in a single year.
cConsumed £ 12 drinks in life.

RESEARCH AND PRACTICE

S538 | Research and Practice | Peer Reviewed | Jackson et al. American Journal of Public Health | Supplement 3, 2015, Vol 105, No. S3



to be married as well as to have self-reported
hypertension and fair or poor health status.

Poverty level was similar across drinking
categories for White women (from 6% to 7%;
95% CIs = 5%, 6% to 6%, 9%), but increased
substantially with increasing alcohol consump-
tion among Black women (from 16% to 38%;
95% CIs = 15%, 18% to 33%, 43%). Black
women who consumed 2 or more drinks on
3 to 7 days per week were, compared with their
White counterparts, much more likely to live
in poverty (38% vs 7%; 95% CIs = 33%, 43%
vs 6%, 9%) and to be unemployed (11% vs
3%; 95% CIs = 8%, 15% vs 3%, 4%). Black
women were also less likely to have a college
education or more (11% vs 30%; 95%
CIs = 8%, 14% vs 28%, 31%) and be married
(24% vs 54%; 95% CIs = 20%, 28% vs 52%,
55%).

Death Rates and Alcohol Consumption

During 9 years (median = 6; mean =6.4) of
follow-up from 1997 to 2006, corresponding
to 913 506 person-years, there were 13 366
total deaths: 11 221 among Whites and 2145
among Blacks. Participants who consumed 1
to 2 drinks per day on 3 to 7 days per week had
the lowest age-adjusted mortality rates (MRs)
per 1000 person-years among White men
(MR=65.5; 95% CI = 51.7, 79.3); those who
consumed 1 to 2 drinks per day on 2 or fewer
days per week had the lowest age-adjusted
MR per 1000 person-years among Black men
(MR=116.1; 95% CI = 91.3, 140.8), which
was very similar to those who never consumed
alcohol (MR=128.7; 95% CI = 104.3, 153.1;
Table 3). One drink per day on 3 to 7 days
per week among White women (MR=40.1;
95% CI = 27.4, 52.8) and 1 drink per day on
2 or fewer days per week in Black women
(MR=68.5; 95% CI = 50.9, 86.0]) were asso-
ciated with the lowest MR. Figure 1 illustrates
death rates from all-causes by amount of
alcohol consumption by race and gender.

Hazard Ratios and Alcohol Consumption

The lowest multivariable-adjusted relative
risk of mortality was 0.81 (95% CI = 0.64,
1.02) for White men who consumed 1 to 2
drinks on 3 to 7 days per week compared
with never drinkers, whereas Black men who
were never drinkers had the lowest mortality
risk (Table 3). Compared with women who
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abstained, the lowest mortality risk was among
White women who had moderate alcohol
consumption up to 7 days a week (HR=0.71;
95% CI = 0.61, 0.82) and Black women who
consumed 2 or more drinks on 2 or fewer days
per week (HR=0.53; 95% CI = 0.33, 0.85).
Regarding interactions between race and alco-
hol categories, Black men who consumed 1 to
2 drinks on 3 to 7 days per week (HR=1.82;
P= .008), 3 or more drinks on 2 or fewer days
per week (HR=1.33; P= .011), and 3 or more
drinks on 3 to 7 days per week (HR=1.42;
P= .024) had a significantly higher mortality
risk than their White male counterparts.

On the basis of sensitivity analyses, a 2-year
lag did not appreciably change the main results
across race---gender groups (Table A, available
as a supplement to the online version of this
article at http://www.ajph.org). Analysis re-
stricted to employed participants did not alter
the results, and age did not significantly modify
the alcohol---mortality relationship for any
group (Table B, available as a supplement to
the online version of this article at http://www.
ajph.org). Last, not being socially integrated was
associated with a mortality risk more than 2
times as high for men and more than 3 times as
high for women. Not being socially integrated
greatly increased mortality risk, but it did not
have a strong interaction with alcohol that
explained mortality risk (Table C, available
as a supplement to the online version of this
article at http://www.ajph.org).

DISCUSSION

Our results suggest that the relationship
between alcohol drinking patterns and all-
cause mortality varied by both race and gen-
der. Among White men and women, moderate
alcohol consumption on most days of the week
was associated with lowest mortality risk, but
Black men and women with similar drinking
patterns did not have the same risk reduction
compared with those who abstained or drank
infrequently.

The contrasting findings between Whites
and Blacks have led some to question whether
the cardioprotective benefit of moderate alco-
hol consumption is real or spurious because
of other (unobserved) lifestyle characteristics
of moderate drinkers (e.g., more socially func-
tional or accepted and integrated into society).10
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Although moderate drinkers are more likely
than abstainers to be smokers, they may have
other beneficial health behaviors and environ-
ments that ultimately lower their health risks
because they are less likely to be in poor or fair
health, obese, of low socioeconomic status, and
physically inactive.12 Investigating potential
Black---White differences in lifestyle and socio-
economic characteristics by drinking patterns
could provide greater insight into the overall
relationship between alcohol drinking patterns
and mortality. A previous study did not confirm
the confounding effect of social integration on
the alcohol---mortality relationship, but former
and never drinkers were not analyzed sepa-
rately.38 Future studies should investigate racial
differences in the influence of drinking patterns
as well as type of alcohol on the relationship
between alcohol consumption andmortality risk.

Drinking is frequently a social activity, and
activities surrounding alcohol consumption are
likely to vary by race/ethnicity, which is an-
other important area for future research. It
would be particularly interesting to investigate
racial/ethnic differences in reasons for con-
suming alcohol (e.g., youthful experimentation
vs coping with hardships). Furthermore, racial
differences exist in physical, chemical, and

social exposures in occupational and residential
environments, and the observed association for
alcohol could, in part, reflect unmeasured
confounding or interactions of alcohol with
these unmeasured factors. Also, the rapid
metabolism of alcohol among Blacks resulting
from potential genetic differences could reduce
cardiovascular benefits, yet we found a sugges-
tion of benefit for light consumption among
Black women, but not among Black men. The
potential environmental and physiological dif-
ferences by gender (e.g., stress coping strate-
gies, occupational and other social conditions,
body composition, and gastric absorption)
among Blacks should be further studied. For
instance, Black women who did not consume
alcohol were substantially more likely to live in
poverty than their Black male counterparts in
addition to the Black women who did consume
alcohol. While we attempted to control for
poverty, the impact of residual confounding
may have remained and influenced the re-
lationship between alcohol drinking patterns
and mortality risk.

This study has limitations. First, all data are
based on self-report. Previous studies have
found self-reported alcohol consumption pro-
vides reasonably valid and reliable data.39---43

Age, gender, and race/ethnicity have also been
associated with response bias in the past,44

but the data on potential differences in self-
reporting error between Blacks and Whites
are very limited, especially with reference to
drinking patterns. Nonetheless, computerized
assessments such as the computer-assisted
personal interview used in the NHIS may
overcome some of the disadvantages of self-
and interviewer-administered instruments.
Furthermore, we had too few cases to robustly
investigate, as separate outcomes, cardiovas-
cular disease, cancer, and external causes of
death (e.g., homicide, accidents, suicide), for
which the benefits or risks are likely to be
greatest. Last, our measure of alcohol use was
based on the time period from the past year,
but drinking patterns may change over time.

Despite these limitations, our study has
several important strengths. For example, the
prospective design allowed for risk estimations
by race and gender. This is a nationally repre-
sentative sample of US adults. We had access to
a large sample of the US Black population, an
understudied group. Blacks and Whites were
included in the study cohort, and risk patterns
could be directly evaluated in the same study
sample with the same study design and data
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on < 2 days per week; ‡ 3d/ < 2d = ‡ 3 drinks per day on 3–7 days per week; 1d/ < 2d = 1 drink per day on < 2 days per week; 1d/ < 3–7d = 1 drink per day on 3–7 days per week; ‡ 2d/
< 2d = ‡ 2 drinks per day on < 2 days per week; ‡ 2d/3–7d = ‡ 2 drinks per day on 3–7 days per week. Whiskers indicate 95% confidence intervals.
aConsumed 0 drinks in past year.
bConsumed ‡ 12 drinks in their lifetime but never ‡ 12 in a single year.
cConsumed £ 12 drinks in life.

FIGURE 1—Age-adjusted all-cause mortality rates by amount of alcohol consumption in the past year for Black and White (a) men and (b) women:

National Health Interview Survey, United States, 1997–2000.
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collection methods. We also had a sufficient
sample size to examine gender differences by
race. We analyzed recently collected data using
well-accepted measures of alcohol consump-
tion categorized on the basis of US dietary
guidelines. An additional strength is that our
data on drinking patterns were more detailed
than usual. Although directly measured social
integration data were unavailable in the NHIS,
we were able to access racial differences
between available well-established sociode-
mographic variables that may serve as key
indicators of social integration.

Current dietary guidelines recommend
moderate consumption for adult Americans
who consume alcoholic beverages.45 Our study
suggests that additional refinements based on
race/ethnicity may be necessary, but further
research is needed. Furthermore, the divergent
findings between White and Black men and
women in this and other US cohorts raise the
unresolved question of whether the apparent
cardioprotective effect of alcohol is real, differs
for people of African ancestry, or is con-
founded by the varying lifestyle characteristics
of drinkers versus nondrinkers. j
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