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ABSTRACT. This study investigated the association between the
flushing response and alcoho! use among Japanese Americans in the
greater Los Angeles area. Epidemiological data collected through a
telephone survey and a mail survey were utilized to test the flushing—
alcohol use relationship in the Japanese population, and to explore
the effects of socioenvironmental variables. Results showed that, as
predicted, those Japanese Americans who exhibited the fast flushing
response tended to drink less than those who did not flush, in the
general community sample, but the relationship was weaker in the
college student sample. Logistic regression analysis identified several
covariates that predicted alcohol use among the general community
residents: being a male, being single and being of the third/fourth
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generation. A separate logistic regression analysis with the college
students only revealed a moderately significant interaction effect of
flushing response and *‘Greek’ affiliation (membership in a campus
fraternity or sorority) on alcohol use (i.e., 6 drinks or more in a
24-hour period), indicating that the social context appeared to have a
moderating effect on the relationship between the flushing response
and alcohol use among Japanese Americans. Eighty out of 300 indi-
viduals completely abstained from alcohol consumption and therefore
did not know if they possessed the fast-flushing response. Results
were discussed with respect to further investigation of the role played
by ALDH-I deficiency in varying social situations in the Japanese
population. (J. Stud. Alcohol 54: 48-53, 1993)

HE FLUSHING RESPONSE, or a set of facial and

cardiovascular reactions evoked with alcohol ingestion,
has been noted as a possible ‘‘immunizer’’ for alcohol abuse
(Wolff, 1972, 1973). Much empirical research appears to
indicate that individuals of Asian ancestry are particularly
more alcohol sensitive and more likely to respond with a
marked facial flushing than those individuals of Euro-
pean ethnicity, thereby resulting in less alcohol consump-
tion by those who flush (e.g., Chan, 1986; Ewing et al.,

-1979; -Johnsen,-1989;-Jchnson et-al-,--1990; Wolff,-1972;- ...

1973; Zeiner et al., 1979). Moreover, it has been demon-
strated that facial flushing and other related cardiovascu-
lar symptoms due to the acetaldehyde dehydrogenase type
I (ALDH-I) deficiency in persons of Mongoloid ancestry
are often negatively associated with the amount of alcohol
consumed by Asians (Agarwal et al., 1981; Chan, 1986).
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The interpretation of these findings may be tempered
with at least two -methodological issues. First, in most
research investigating the relationship between flushing
and alcohol use, all Asian subgroups are usually lumped
together under one single category, *‘Asians,”” thus mak-
ing difficult the generalization of findings to all groups
because there are some subgroup differences (e.g., John-
son & Nagoshi, 1990; Kitano et al., 1988). Second, be-
cause much empirical evidence for the flushing—alcohol

-use--association .is-based.on. clinical laboratory contexts,

it is not known to what extent a physio-genetic factor
such as facial flushing inhibits alcohol consumption
among Asians in varying sociocultural contexts (Akutsu
et al., 1989; Sue et al., 1984; Yamamoto et al., 1988).
In a reciprocity model of drinking behavior among Asian
Americans, Sue et al. (1984) proposed that physiologi-
cal reactivity, sociocultural variables and alcohol con-
sumption have mutual influences on each other. Also,
significant secular trends for increased level of alcohol
use in Asian countries have been observed (Yamamoto
et al., 1988).

Therefore, although flushing is often associated with
or used as an explanation for Asians drinking less, it is

premature to assume a relationship between flushing and

reduced aleohol use without further tests of relevant vari-
ables that moderate the relationship. In a study testing the
flushing-aicohol use relationship in different ethnic groups
in Hawaii (Schwitters et al., 1982), it was reported that
although no significant ethnic differences in drinking were
found, it was only among the Japanese **fast’” flushers—
flushing evoked with one drink or less—whose flushing
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response inhibited drinking behavior. Therefore, Schwit-
ters et al. (1982) argued that the flushing response is not a
universal ‘“‘immunizer’’ against alcohol use, except for
fast flushing individuals of Japanese ancestry. Suwaki et
al. (1985) investigated the drinking patterns and alcohol-
related problems in Japanese men, and found that more
nonflushers drank at least four times a week than flushers.

Nonflushers tended to drink sake (Japanese rice wine
containing approximately 16% alcohol) and flushers tended
to drink beer (containing approximately 4% alcohol). Al-
though the study did not differentiate ‘‘fast’’ flushers
from “‘slow’’ flushers, flushers on the whole appeared to
drink a smaller amount of alcohol than nonflushers. The
results of the study are consistent with the hypothesis that
alcohol-induced flushing acts to a significant degree as
one of the inhibitory factors against alcohol consumption.
An explanatory emphasis on the physiological factor per
se appears too limited in accounting for Asian drinking
behavior. It is necessary to examine the flushing—-alcohol
intake relationship with varying social contexts.

Through telephone and mail surveys, two randomly se-
lected samples of Japanese Americans (general community
residents and college students) in the greater Los Angeles
area participated in the study. It was predicted that those
individuals of Japanese ancestry with fast flush tend to
drink less than those who do not flush. Additionally, the
effects of sociocultural factors including generational sta-
tus, gender, marital status and affiliation with a fraternity
or sorority (within the college sample) were assessed.

Method

Sampling procedures

Two different methods of data collection were used: (1)
a telephone survey, targeting the general Japanese-
American population in the greater Los Angeles area; and
(2) a mail survey, targeting the Japanese-American col-
lege population. The phone survey was chosen for its cost
efficiency and data quality control (Frey, 1983; Groves et
al., 1990; Sasao, 1991). By making use of two survey
methods, it was assumed that a sampling error variance
would be minimized. All of the data collection occurred
in the summer of 1989.

Sample 1: Japanese-American General Communiry Resi-
dents. A Los Angeles Japanese telephone directory (Japan
Publicity, Inc., 1989), listing approximately 9,500 phone
numbers of Japanesc surnames in Southern California,
was used to obtain adult Japanese-American respondents
in the greater Los Angeles area. Two criteria were used for
selecting potential subjects: (1) the chosecn number was
limited only to the 213 and 818 area codes, and (2) only
subjects with non-Japanese first names were chosen, to
minimize the possibility of reaching subjects who werc
strictly Japanese-speaking. The two above-mentioned arca

codes were chosen to limit our sample to the Japanese
Americans who reside in the greater Los Angeles area.
Individuals who spoke only Japanese were not included in
the study in order to reduce the possibility of involving
subjects who are native Japamese, and thus the homo-
geneity of our sample was maintained. Respondents were
screened by dialing every 20th number and if the 20th
number satisfied the above, an individual was asked to
participate in the survey. Upon a verbal consent, the tele-
phone survey was conducted with any available member
of the household who was 21 years of age or older and
whose parents were both of Japanese descent.! A total
of 455 calls was needed in order to obtain the specified
200 completed interviews. The interview completion rate
(56%), defined as the percent of interviews completed
with eligible respondents, was calculated by dividing the
total number of completed interviews (200) by the total
number of calls made minus the number of disconnected
or ineligible numbers (455 — 98 = 357), multiplied by
100. Only 18 of those eligibles refused to participate, thus
increasing confidence in our sampling scheme.

Sample 2: Japanese-American College Students. The
mail survey was chosen for several reasons: (1) the stu-
dent directory often lists disconnected or outdated phone
numbers; (2) many students listed their permanent phone
numbers rather than their school phone numbers; and (3)
college students are not readily available at home. All of
the interviews were conducted by one of the authors
(TVN) to keep the data collection procedure consistent.
Out of 200 questionnaires sent out, 100 completed ques-
tionnaires were returned.

Instrument

The telephone survey questionnaire consisted of two
questions: (1) Does the individual exhibit the flushing re-
sponse after drinking one drink of alcohol (one drink is
defined as consuming either a 1 oz glass of distilled spir-
its, 6 oz glass of wine or 12 oz can of beer) or less?
(no = 1; yes = 0); and (2) Has the individual ever drunk
six drinks or more of alcohol within a 24-hour period?
(yes = 1; no = 0). If the answer to the second question
was “‘yes,”" the Short Michigan Alcoholism Screening
Test (SMAST; Selzer et al., 1975) was used to assess the
possibility of alcoholism in the individual. The smast
consists of 13 binary (yes/no) questions regarding alcohol-
related behavior, such as: *‘Have you ever been arrested
for drunken driving, driving while intoxicated, or driving
under the influence of alcoholic beverages?'’ Respondents
were classified into nonalcoholics, possibly alcoholics and
alcoholics. Demographic information, including gender.
age, marital status, highest education level attained and
Japanese generational status (first, second, third, fourth),
was also collected.
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The same survey form was used in the mail survey to
collect data from college students of Japanese descent, 21
years of age and older. This sample was obtained using a
college student directory of a large west coast U. S. uni-
versity (UCLA) and membership rosters from Asian soror-
ities and fraternities. An additional demographic question,
**Whether the individual was currently affiliated with a
sorority or fraternity,”” was included in the mail survey
questionnaire.

Results

Characteristics of the respondents

The characteristics of the respondents are shown in Ta-
ble 1, and both samples were proportionately comparable
to reported statistics for Los Angeles County (United Way,
1988) and for the California Asian student population.

Sample 1: General Community Residents. Approximately
56% were males and 44% were females. The majority of
the respondents were either second or later generation
Japanese (92%), indicating that our sampling strategy ap-
proximated the current Japanese-American population pat-
tern in Los Angeles County. Over 90% of the sample were
high school graduates or graduates of college or graduate
schools. Approximately 71.5% were married and others
were either single (22.5%), separated/divorced (6.0%) or

TaBLE 1. Characteristics of survey respondents, in percent

Sample 1: Sample 2:
Community Residents College Students
Variable (n = 200) (n = 100)
Gender
Male 56.0 55.0
Female 44.0 45.0
Generation
Ist 8.0 3.1
2nd 45.5 16.5
3rd 41.0 51.5
4th .5 28.9
Education
Less than high school 2.5 0.0
High school grad. 24.5 0.0
Trade business school 5.0 0.0
Some college 220 34.7
College grad. 335 57.4
Professional Postgrad. 12.5 6.9
Age group
20s 18.7 98.0
30s 22.3 2.0
40s 345 0.0
50s 209 0.0
60s + 36 0.0
Marital status
Single 2.8 100.0
Married 71.5 0.0
Separated/divorced 1.0 0.0
Widowed 5.0 0.0
“Greek™ affiliation
Yes - 58.0
No - 42.0

widowed (3.3%). The age of the general community sam-
Ple revealed a widely distributed pattern consistent with
the current population estimates, with the majority falling
into 30s, 40s and 50s.

Sample 2: College Students. Again, the profiles of the stu-
dent sample typify the current statistics of the Japanese-
American student population in California. The numbers
of males and females were roughly equal: 55.0% and
45.0%, respectively. Over 80% of the sample were third
or fourth generation (combined). Almost all of the stu-
dents were in their 20s. None were married. Fifty-eight
percent of the college sample were current members of the
*‘Greek’" system (either a fraternity or a sorority) while
42% did not belong to the system.

Although many of the nonabstainer respondents had six
drinks or more within a 24-hour period, only a few (n =
12: general community and college samples combined)
showed signs of possible alcoholism as assessed by the
SMAST questionnaire. The results indicated that the rate of
alcoholism in the Los Angeles Japanese-American com-
munity is rather low for the number of individuals who
consume a considerable amount of alcohol. In comparing
the gender differences of the sMasT results, there was no
significant difference between males and females within
the “*possibly alcoholic’* (score = 2) category. However,
it is impossible to make any definitive statement about
gender differences because the sample size included in the
current study was too small (n = 12).

The relationship between fast flushing and alcohol use

The hypothesized relationship between flushing response
and alcohol use (having six drinks or more within a 24-
hour period) was evaluated after total abstainers were de-
leted from the sample (n = 76 in the general community
resident sample and n = 4 in the college student sample).
A contingency table analysis (Table 2) indicated that
among the Japanese-American general community resi-
dents, a significant positive association was observed
between fast-flush response and alcohol use, indicating

TABLE 2. The relationship between flushing and alcohol use among
Japanese Americans (six drinks or more in a 24-howr period)

GENERAL COMMUNITY RESIDENTS

Flushing Yes No Total

Yes 6.45% (R) 37.90% (47) 44 35% (55)

No 28.23% (35) 27.42% (34) 55.65% (69)

Total 34.68% (43) 65.32% (8D 100.00% (124)

X’ = 17.69, 1 df, p < .00
COLLEGE STUDENTS

Yes 22.92% (2 19.78% (19) 42.70% (41)

No 41.67% (40) 15.63% (15) 57.30% (55)

Total 64.59% (62) 35.41% (34) 100.00% (96)

X =373, 1dfp<.05
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that nonflushers tend to drink six drinks or more within a
24-hour period, substantially more than flushers (3 =
17.69, 1 df, p < .001). However, a chi-square test of the
same relationship in the student sample indicated a some-
what weaker effect (x2 = 3.73, | df, p < .05).

Explanatory models of flushing—alcohol use relationship

In order to develop models for the flushing-alcohol use
relationship, logistic regression analysis (Hosmer and
Lemeshow, 1989; Schlesselman, 1982) was used to model
alcohol use behavior (‘*having six or more drinks in a 24-
hour period’’) with the covariates gender (1 = male,
0 = female); marital status (I = single, O = either mar-
ried, divorced/separated or widowed); generational status
(coded as two dummy variables—the first generation as
compared to the second generation, and the third/fourth
generation as compared to the second generation); and
*‘Greek’’ affiliation (1 = affiliated with one of Asian fra-
ternities or sororities, 0 = not affiliated with any of the
fraternities or sororities).

Sample 1: General Communiry Residents. The results of
a final logistic regression model are shown in Table 3,
with the log-likelihood ratio (x? = 232.92, 1 df, p <
.001) indicating that the model fit was satisfactory. As seen
in Table 3, the effect of flushing response when all other
variables were held constant was significant (effect =
3.62, p < .0001), indicating that nonflushers are 3.62
times more likely to use alcohol when compared to flush-
ers. Also, the effects of other sociodemographic variables
were significant. ‘‘Being a male” with other variables
held constant significantly contributed to more alcohol use
compared to ‘‘being a female’" (effect = 2.18, p < .001).
Similarly, singleness led to more alcohol use (effect =
5.97, p < .0001). Two dummy variables using the second
generation as a reference group revealed a significant dif-
ference between the third/fourth generation and the sec-
ond generation, indicating that the third/fourth generation
is more likely to use alcohol (effect = 2.36, p < .05)

TaBLE 3. Results of a logistic regression model relating drinking be-
havior to flushing response, gender, generational status and student sta-
tus in the Japanese-American general community sample

Variable Coeff. SE Effect”
Flushing response 1.29 0.33 3.62
Gender 0.78 0.33 218!
Marital status 1.79 0.35 597
Generation”
Ist vs 2nd 0.36 0.72 1.44
3rd vs 2nd 0.86 0.38 2.36*

< 05, p< 001 Tp < 0001

“Kffects were computed as P,

*The second generation was used as a reference group in dummy coding.
Notes: Log-likelihood ratio x* = 232.92. Each variable is coded as fol-
lows: flushing response (1 = no flush; O = flush), gender (1 = male,
0 = female) and marital status (1 = single, 0 = other).

than the second generation. None of the interaction effects
was statistically significant (p > .10).

Sample 2: College Students. It was assumed that college
students who are members of the ‘‘Greek’’ system (i.c.,
fraternity and sorority affiliations) would have more social
occasions for drinking than those who are not members of
any fraternity or sorority, thus leading to more alcohol
use. In order to assess the effect of such membership on
drinking behavior, a separate logistic regression analysis
was run with the following covariates: fast flush, gender
and ‘‘Greek’’ affiliation. Marital status and generational
status were not included in the model because the majority
of the student sample were single and of the third/fourth
generation. The resultant model included a significant in-
teraction term between flushing response and ‘‘Greek”
affiliation (log-likelihood ratio: x> = 108.19, 1 df, p <
.001). None of the main effects was significant (p > .10).
The adjusted interaction effects are shown in Table 4. Us-
ing the respondents with fast flushing and no ‘‘Greek”
affiliation as a reference group (row 1 in Table 4), those
who do not exhibit flushing but are ‘members of a frater-
nity or sorority (row 4) were 10.65 times more likely to
use alcohol. However, among those who do not flush and
are not members of the ‘‘Greek’’ system (row 3), the ef-
fect of ‘‘Greek’’ affiliation was substantial (effects: 1.22
and 10.65, z = 3.24, p < .001). Moreover, a significant
difference between flushers and nonflushers within the
“‘Greek’” system (row 2 vs row 4) indicates a substantial
difference in alcohol drinking behavior due to fast flush.
Thus, the effect of flushing appears to be robust regard-
less of ‘*Greek’’ affiliation.

Discussion

Although results appear to support the hypothesis that
those Japanese-American individuals who exhibit the fast-
flushing response drink less than those who do not, the
role of fast-flush response was not consistent across two
samples used in the study. Among the general community
residents, there was strong empirical support for the neg-
ative relationship between fast-flush response and alcohol
intake whereas among the college students there was only

TasLe 4. Adjusted interaction effects estimated from a logistic regres-
sion model relating drinking behavior to flushing response, “*Greeh™ af-
filiation and gender among college students

Flush. Resp. *Greek® Affil. Effect
Yes No 1.0
Yes Yes 1.51
No No 1.22
No Yes 10.65*
A <08,

“Respondents with flushing response and no “*Greek’” affilation was
used as a reference group in estimating effects.
Note: Log-likelihood ratio x° = 108.19.
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weak support. In the latter sample, although the main ef-
fect of fast flush was not statistically significant, exami-
nation of moderately significant interaction effects
indicated that the effect of fast-flush response was still
substantial even after the effects of all other sociocultural
variables were held constant. This supports the theory
that the ALDH-1 deficiency found in the Japanese popula-
tion may play a *‘protective”” role against alcohol abuse,
The aversive effects associated with the flushing re-
sponse~—headache, nausea, tachycardia, dyspnea, anxi-
ety—seem to discourage drinking in those individuals
with the flushing response. In the college population,
however, the flushing response does not appear to be as
much of a ‘‘protective’’ mechanism against heavy alcohol
use: this study shows that over 50% of the fast-flushing
group of college students have had six drinks or more
within a 24-hour period. It is possible that some fast-
flushing individuals may develop tolerance to the flushing
response with chronic alcohol intake. Therefore, social
and environmental influences, such as peer pressure to
drink, the availability of alcoholic beverages at social
functions, and being away from parents and other **super-
visors’ may override any protection of an ALDH-I defi-
ciency against alcohol abuse. Nonetheless, from Table 4,
it was shown that the effect of fast flushing among the
“*Greek "-affiliated students was substantial. This means
that even in an apparently “unprotected environment’’
such as the *‘Greek’’ system, the effect of flushing on al-
cohol use is still tangible, and flushers are less likely to
engage in drinking behavior. Although there is some evi-
dence that heavy drinkers tend to join fraternities and so-
rorities (Canterbury et al., 1991), the present study
indicates that drinking behavior is partially dependent on
the existence of fast-flush reactivity among the Japanese-
American students. It can be speculated that unlike the
non-Asian fraternities and sororities, the Asian *‘Greek’’
system is usually not residential, thus indicating differen-
tial motives for seeking a *‘Greek’’ membership for Asian
students (e.g., avoiding being social outcasts in the Asian
communities). Also, members of the Asian *‘Greek’’ Sys-
tem, not being residential on campus, lack opportunities
for drinking when compared to other non-Asian *‘Greek"’
organizations.

To better understand the effects of the ALDH-1 defi-
ciency as a protective element against alcoholism in the
Japanese-American population, the drinking behavior and
pattern of this group must be discussed. First of all, a sig-
nificant percentage (37.5%) of respondents did not know
whether they had the fast-flushing response at all because
these individuals completely abstained from alcohol con-
sumption. The greater number of drinkers in the third and
fourth generations may indicate that the later generations
have assimilated into American society and may share a
drinking behavior more similar to that of whites. The gen-
der difference in drinking behavior, with more men having

had six drinks or more within a 24-hour period than
women, may indicate that gender roles practiced in Japan,
where men are *‘supposed’’ to drink and that women are
not, play an influential role in the Japanese-American
community as well (Kitano et al., 1985). Interestingly, the
drinking behavior of Japanese-American college students
appears to be influenced by the environment and social
affiliations rather than by gender roles or by genetic fac-
tors. Among the college population, the flushing response
does not strongly discourage individuals from drinking
heavily and approximately the same number of males and

females have drunk heavily. Furthermore, the greater

number of drinkers among the *‘Greek”’ students as com-
pared to the non-*‘Greek’" students suggest that environ-
mental influences such as the availability of alcoholic
beverages at sorority/fraternity functions and the “*accep-
tance’’ of alcohol use among many individuals in this
group may encourage drinking.

Finally, the number of alcoholics in this study, as as-
sessed by the sMasT, is zero and only 12 individuals
scored in the ‘“‘possibly alcoholic’’ category. This sup-
ports a previous study by Kitano et al. (1988) that the
lapanese-American style of drinking, even among those
individuals who drank heavily, was not related to problem
behavior and that very few Japanese-Americans become
alcoholics. The results of this study suggest that variables
such as generation status, gender role, age and social af-
filiation influence the drinking behavior among Japanese
Americans, but, overall, the genetic predisposition of
Japanese Americans to have the ALDH-I deficiency
may somehow ‘‘protect’” these individuals from becom-
ing alcohol abusers. To understand further the lower rate
of alcohol dependency in the Japanese-American popu-
lation, as compared to the white and other non-Asian
populations, careful studies correlating the biochemical
aspects of the ALDH-I deficiency to the drinking behav-
ior of these individuals in varying social situations must
be conducted.
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Note

1. Individuals of mixed ancestry (c.g.. Japanese mother and white fa-
ther) were excluded from the present study.
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