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Abstract

Data from two waves of a nationally representative U.S. population sample were used to link
frequency of risk drinking in the year preceding the Wave 1 interview with the incidence or
occurrence of various adverse outcomes in the approximately 3-year period between the two
interviews (n = 22,245 Wave 1 drinkers who were reinterviewed at Wave 2). Risk drinking was
defined as consuming the equivalent of 5+ standard drinks in a day for men and the equivalent of 4
+ standard drinks in a day for women. Controls included sociodemographic and health characteristics,
mean quantity of drinks consumed on risk drinking days and average volume of intake on non-risk
drinking days. The odds of nonhierarchical alcohol abuse and dependence, initiation of smoking and
incidence of nicotine dependence were increased at all frequencies of risk drinking and showed a
fairly continuous increase in magnitude with increasing frequency, reaching OR of 3.03 — 7.23 for
daily/near daily risk drinking. The incidence of liver disease was strongly increased among weekly
or more frequent risk drinkers (OR = 2.78 — 4.76). The odds of social harm, drug use and drug
dependence were increased among daily/near daily risk drinkers (OR = 1.61 — 2.63), and the
likelihood of marital disruption and drivers license revocation showed near-significant increases at
all frequencies of risk drinking. Frequency of risk drinking interacted with volume of intake on non-
risk drinking days in predicting alcohol abuse and illicit drug use and with duration of drinking in
predicting alcohol dependence. Risk drinking poses a threat of many types of harm, both directly
and indirectly through its association with smoking initiation and nicotine dependence. These
findings have illustrative value for prevention programs, and they indicate that frequent risk drinker
is a strong marker for alcoholism.
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1.0 INTRODUCTION

Although volume of ethanol intake remains the predominant measure of alcohol consumption
in epidemiological research, it is widely acknowledged that average daily intake may not
accurately reflect risks associated with variable drinking patterns, e.g., when heavy weekend
drinking combined with low intake on weekdays results in a moderate level of average
consumption. Accordingly, many recent studies have attempted to link more informative
aspects of drinking pattern with mortality, morbidity, injury, and social harm. The aspect of
drinking pattern most commonly addressed is frequency of risk drinking, i.e. heavy per-
occasion drinking. Sometimes referred to as heavy episodic drinking or binge drinking, both
of these terms may be misleading, as risk drinking can be chronic rather than episodic, and
binge drinking can extend over many days, as is observed in clinical populations. Risk drinking
has been defined in many ways, but the most widely-used definition is the consumption of five
or more (5+) drinks on a single occasion or day, often modified to five or more drinks for men
and four or more drinks for women (5+/4+). U.S. surveys typically ask about drinks consumed
per day rather than per occasion, both because of the conceptual difficulty of determining when
one occasion ends and another begins and because daytime drinking, e.g., at lunch, is rare in
the United States, see Dawson et al., 1995; Dawson and Room, 1995. Other definitions have
employed higher thresholds (e.g., 8+ drinks), limits on the duration of the drinking occasion
(e.g., within a period of no more than two hours for binge drinking), and substitution of more
subjective measures (e.g., frequency of intoxication).

Cross-sectional studies have provided ample evidence that risk drinking is positively associated
with various types of harm, including alcohol use disorders and their symptoms (Bradley et
al., 2001; Dawson et al., 2005; O’Connell et al., 2006), liver disease (Bradley et al., 2001),
intentional self-harm (Rossow et al., 2006), injuries (Bradley et al., 2001; Brown et al., 2006;
Cherpitel et al., 1995; O’Connell et al., 2006; Wechsler et al., 1994, 2001), other substance use
(Bradley et al., 2001), risky sexual behavior and sexual victimization (Bradley et al., 2001;
Buddie and Testa, 2005; Wechsler et al., 1994, 2001), impaired mental and physical health,
cognitive ability and ability to perform activities of daily living (Cairney et al., 2007; Moore
et al., 2003; Okoro et al., Okosun et al., 2005; 2004; Stranges et al., 2006; Tremblay et al.,
2003), obesity and overweight (Arif and Rohrer, 2005) and school problems (Rehm et al.,
2005; Wechsler et al., 1994, 2001). Emergency department studies have provided additional
evidence of the in-the-event risk of injury associated with risk drinking (e.g., Cherpitel et al.,
2006). In a recent study of Lithuanian deaths between 1988 and 1997, the increased rates of
mortality from accidents, violence and alcohol-poisoning on weekends, when alcohol
consumption is heaviest, provided another type of evidence supportive of a positive association
between risk drinking and harm (Chenet et al., 2001).

Although these studies reveal strong patterns of association, their cross-sectional design
precludes inferences as to causality. However, there is also a growing body of research
investigating the impact of risk drinking on the prospective risk of harm, and the results of
these studies have been mixed. In a 15-year follow-up of U.S. adults aged 18-30 years at
baseline, Pletcher et al. (2004) found that the prevalence of early coronary calcification
increased with frequency of drinking 5+ drinks at baseline (OR = 1.7 for any versus no 5+
consumption in the past 30 days), and the association remained near-significant (p = .059) even
after adjusting for volume of consumption. Jarvenppa et al. (2005) reported that consuming 5
+ drinks at least once a month tripled the risk of dementia in a study of Finnish twins followed
for 25 years. In an 8-year follow-up of Canadian adults 18-64 years of age, Murray et al.
(2002) found that having ever consumed 8+ drinks in a single day during the year preceding
baseline was associated with increased risks of coronary heart disease and hypertension among
men and of coronary heart disease among women. Oesterle et al. (2004) reported that
adolescents who engaged in chronic heavy drinking had increased risks of overweight, obesity
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and high blood pressure at age 24. In contrast, Steffens et al. (2006) failed to find an association
between risk drinking (5+/4+) at baseline and incidence of hypertension in a sample of adults
followed for an average of 5.6 years, and Haynes et al. (2005) reported no association between
baseline risk drinking and the incidence of anxiety and depression.

In terms of mortality, several population cohort studies have found an increased risk of deaths
from external causes among individuals whose usual quantity of drinks consumed was
indicative of a chronic or frequent risk drinking pattern (Laatikainen et al., 2003; Malyutina et
al., 2002; Paljarvi et al., 2005). Dawson (2001) reported an increased risk among individuals
whose usual intake was 5+ drinks but who drank less than once a month. The study of Finnish
men by Laatikainen et al. (2003) also found an increased risk of death from all causes and from
ischemic heart disease among those with heavy (6+) drinking occasions, and these increases
persisted after adjustment for average volume of intake. Makela et al. (2005) reported a 34%
increase in the risk of all-cause mortality in association with a high volume of alcohol consumed
on heavy-drinking occasions. In a study of patients hospitalized with a myocardial infarction
and followed for an average of 3.8 years, individuals who had consumed 3+ drinks of any
specific alcoholic beverage type in a 1-2 hour period during the year preceding hospitalization
were twice as likely as other drinkers to have died (Mukamal et al., 2005). Both Rehm et al.
(2001) and Tolstrup et al. (2004) reported that at a given volume of consumption, the
prospective risk of all-cause mortality was greatest for individuals whose drinking pattern was
indicative of more drinks on fewer occasions, but these differences fell short of statistical
significance. Similarly, a prospective study of Dutch adults 45-74 years of age found an
increase in all-cause mortality among frequent heavy drinkers that failed to attain statistical
significance (San Jose et al., 1999). A time-series analysis of Canadian deaths between 1977
and 1996 found no association between deaths from injuries and the proportion of adults who
consumed 5+ drinks at least once a year (Mann et al., 2001). An analysis of alcohol-related
mortality in the United States based on etiological fractions reported that heavy episodic
drinking accounted for 52.4% of the alcohol-attributable deaths among males and 45.8% of
those among females (Rivara et al., 2004).

In summary, there are a number of studies showing a positive association between risk drinking
and harm, but the results are difficult to synthesize for a number of reasons. First, many of the
studies are cross-sectional in design, precluding causal inferences. Of those that are
prospective, few have examined outcomes other than mortality. Second, definitions of risk
drinking have varied substantially across studies, with many analyses based on dichotomous
measures that do not permit assessment of a “dose-response” effect with respect to frequency.
Third, there has been wide variation in the extent to which potential confounders, including
other aspects of drinking, are controlled. Finally, prospective studies have differed in terms of
the nature of the cohorts (general population versus patient samples, for example) and length
of follow-up. These factors make it impossible to compare the magnitudes of associations for
different types of harm across studies and may contribute to some of the inconsistent findings
that have been noted.

This study was designed to obviate some of these limitations, providing comparative estimates
of the prospective associations between frequency of risk drinking and a broad range of harms,
including initiation of substance use; incidence of substance use disorders, other psychiatric
disorders and chronic diseases; and occurrence of social problems ranging from drivers license
revocation to spouse abuse. The data were derived from two waves of a longitudinal study of
a representative sample of U.S. adults, the National Epidemiologic Survey on Alcohol and
Related Conditions (NESARC), with a follow-up interval of approximately three years
between interviews. A continuous measure of frequency of risk drinking at baseline permitted
assessment of the nature of the risk curves for the various harms, e.g., linear (dose-response)
versus threshold, and the large sample size of the NESARC allowed adjustment for a wide
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array of potential confounders. The analysis employed sequential models with varying levels
of control in order to illustrate the role of these confounders in attenuating the associations
between frequency of risk drinking and harm, and interactions between frequency of risk
drinking and other consumption measures were assessed.

2.0 METHODS

2.1 Sample

The data for this analysis came from Waves 1 and 2 of the National Epidemiologic Survey on
Alcohol and Related Conditions (NESARC), designed by the National Institute on Alcohol
Abuse and Alcoholism. The 2001-2002 Wave 1 NESARC sample consisted of 43,093 U.S.
adults 18 years of age and older, representing the population residing in households and
noninstitutional group quarters in all 50 states and the District of Columbia. Data were collected
in personal interviews conducted by interviewers trained by the U.S. Bureau of the Census
(response rate = 81.0%), and the survey spanned alcohol use and alcohol use disorders, tobacco
and drug use and disorders, mood, anxiety and personality disorders, and general health.

In Wave 2, interviewers attempted to reinterview all eligible respondents from Wave 1, i.e.,
all those who had not died, become incapacitated or institutionalized, left the country or entered
the military (n = 39,959 eligibles). The reinterview rate among these eligibles was 86.9%,
yielding a Wave 2 sample of 34,653 U.S. adults and a cumulative response rate over the two
surveys of 70.2%. Sample weights for Wave 2 respondents were calculated so as to ensure that
the weighted Wave 2 sample represents survivors of the original sample who remained in the
noninstitutionalized U.S. population. New topics included post-traumatic stress disorder,
attention-deficit hyperactivity disorder, and personality disorders not included in Wave 1. The
Wave 2 questionnaire also included questions on various types of discrimination, acculturation,
domestic violence, childhood abuse, sexual orientation, and changes in sociodemographic
indicators. This analysis is based on a subsample of the NESARC respondents who had
consumed at least one drink in the year immediately preceding the Wave 1 interview (n =
26,946, of whom 22,245 were reinterviewed in Wave 2 and included in this analysis).

2.2 Primary exposure variable: Frequency of risk drinking

Using the thresholds for risk drinking recommended in Helping Patients with Alcohol
Problems: A Health Practitioner’s Guide (NIAAA, 2004), men’s frequency of risk drinking
was estimated as the largest of: a) the frequency of drinking five or more (5+) alcoholic drinks
inasingle day and b) the frequencies of drinking > 2.7 ounces (> 4.5 standard drinks) of ethanol
in a single day of coolers, beer, wine or spirits, where beverage-specific ounces of ethanol
intake per day were calculated based on number of drinks, size of drink, and ethanol content
of main brand consumed. Women’s frequency of risk drinking was estimated as the largest of:
a) the frequency of drinking four or more (4+) alcoholic drinks in a single day and b) the
frequencies of drinking>2.1 ounces (> 3.5 standard drinks) of ethanol in a single day of coolers,
beer, wine or spirits. All frequencies reflect number of risk drinking days in the year preceding
the Wave 1 interview, ascertained using categorical response categories.

2.3 Outcome Measures

2.3.1 Incidence of DSM-IV alcohol abuse and dependence—Using the Alcohol Use
Disorders and Associated Disabilities Interview Schedule - DSM-1V Version (AUDADIS-1V,
Grant et al., 2001), alcohol use disorders were defined for two periods between the Wave 1
and Wave 2 interviews: 1) the past year, i.e., the year preceding the Wave 2 interview, and 2)
the approximately two-year period since the Wave 1 interview but prior to the past year. In
accordance with the DSM-1V criteria (American Psychiatric Association, 1994), to be
classified with alcohol dependence during either of these time periods, respondents had to
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report one or more symptoms of at least three of the seven DSM-IV dependence criteria. For
the period since the Wave 1 interview but prior to the past year, they further had to report that
some of these symptoms occurred within the same one-year period. To be classified with abuse,
respondents had to report the occurrence of at least one symptom of any of the four DSM-1V
abuse criteria. The classification of abuse was nonhierarchical; that is, it did not rule out a prior
or concurrent dependence classification. Individuals were counted as positive for incidence of
alcohol abuse and dependence if they met the criteria for these disorders for the first time in
either of the two previously-defined time periods between the Wave 1 and Wave 2 interviews.
The proportions of at-risk baseline drinkers with incident abuse and dependence over the
follow-up interval were 4.9% (n = 1,221) and 3.8% (n = 957), respectively.

2.3.2 Incidence of substance use and other substance use disorders—
Respondents were counted as incident for illicit drug use (3.7%) if they had not used any illicit
drugs prior to the Wave 1 interview but reported illicit use of any of the following between the
Wave 1 and Wave 2 interviews: sedatives, tranquilizers, painkillers, stimulants, marijuana,
cocaine/crack, hallucinogens, inhalants/solvents, heroin or other illicit drugs. Likewise, they
were counted as incident for smoking (2.1%) if they had not used any type of tobacco prior to
Wave 1 but reported use of cigarettes, cigars, pipe tobacco, snuff or chewing tobacco between
Wavel and Wave 2. Drug abuse and dependence and nicotine dependence were classified using
algorithms similar to those described above for alcohol use disorders. Individuals with no prior
drug abuse diagnosis were counted as incident for drug abuse (1.9%) if they experienced the
incidence of abuse for any of the ten individual drug types between the Wave 1 and Wave 2
interview, and those with no prior drug dependence were counted as incident for drug
dependence (1.0%) if they experienced the incidence of dependence for any of the ten
individual drug types. They were counted as incident for nicotine dependence (6.1%) if they
met the criteria for this disorder for the first time between the Wave 1 and Wave 2 interview.

2.3.3 Incidence of mood, anxiety and medical disorders—The derivation of the
NESARC mood and anxiety disorders has been described in detail elsewhere (Grant et al.,
2004, 2005). To be counted as incident for any mood disorder (7.2%), respondents with no
history of independent major depressive episode, dysthymia, mania or hypomania at Wave 1
must have met the criteria for at least one of those conditions between the Wave 1 and Wave
2 interviews. To be counted as incident for any anxiety disorder (7.2%), respondents with no
history of independent panic disorder (with or without agoraphobia), specific or social phobia
or generalized anxiety disorder at Wave 1 must have met the criteria for at least one of those
conditions between the Wave 1 and Wave 2 interviews. (Independent disorders rule out those
that are exclusively illness-induced or substance-induced, and independent major depressive
episode also rules out conditions attributed to bereavement.) To be incident for a medical
condition, respondents had to report that the condition had been diagnosed by a doctor at Wave
2 but notat Wave 1. Any coronary heart disease (CHD) reflects angina, tachycardia, myocardial
infarction and “other heart disease”; any liver disease reflects cirrhosis and “other liver
disease”; and any gastric disorder reflects stomach ulcer and gastritis. The proportions of
baseline drinkers who were incident for these diseases varied from 0.6% for any liver disease
to 8.5% for hypertension.

2.3.4 Other outcome measures—Occurrence of the following outcomes did not require
that they happened for the first time, only that they occurred between the Wave 1 and Wave 2
interviews: divorce/separation, including termination of cohabiting (4.7%), neglect of school
orwork responsibilities (5.9%), violent behavior comprising bullying, forcing someone to have
sex, fighting, harassment, or intentionally causing physical injury (2.8%), driver’s license
revocation (3.6%) and spouse abuse comprising pushing/shoving, hitting, threatening with
weapon, cutting/bruising, spousal rape, or causing serious injury (4.9%).
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2.4 Covariates

2.4.1 Alcohol consumption measures—In the previously cited literature, studies that
controlled for aspects of consumption other than frequency of risk drinking typically adjusted
for overall volume of ethanol intake. Although this is reasonable if risk drinking is
dichotomized as any versus none, overall volume is not an appropriate control when testing
associations with frequency of risk drinking, because chronic risk drinking is the equivalent
of high-volume drinking. In order to include controls that were more independent of frequency
of risk drinking, we opted in this study to control for the average volume of intake on non-risk
drinking days and the mean quantity of drinks consumed on risk drinking days. The latter,
coupled with the frequency of risk drinking, yields the volume consumed on risk drinking days.
These measures thus account for the overall volume of consumption without clouding the
interpretation of the OR for different frequencies of risk drinking. Duration of drinking, another
important potential confounder, was measured by subtracting the age when the respondent first
started drinking (excluding small tastes or sips) from the age at the baseline Wave 1 interview.

2.4.2 Other potential confounders—Numerous covariates were considered as potential
confounders of the association etween frequency of risk drinking and the outcomes described
above. These were all measured for the year preceding the Wave 1 interview and included: 1)
basic demographics (age, sex and race/ethnicity -- Black and Hispanic versus all others); 2)
measures associated with socioeconomic status and health (married, attended/completed
college, family income, employed, body mass index and self-perceived health status (excellent/
very good/good versus fair/poor); 3) measures of substance use and psychiatric disorders
(family history of alcoholism, tobacco and illicit drug use, any mood or anxiety disorder, any
personality disorder); and 4) other measures of alcohol consumption (volume of ethanol
consumed on non-risk drinking days and mean quantity of alcohol consumed on risk drinking
days).

2.5 Analysis

Adjusted odds ratios expressing the association between frequency of risk drinking and the
incidence/occurrence of the outcome measures were estimated in multiple logistic regression
models using SUDAAN (Research Triangle Institute, 2001), a software package that uses
Taylor series linearization to adjust variance estimates for complex survey designs. All
analyses other than the occurrence of social harms were restricted to the populations at risk of
the outcome in question. Thus, models predicting incidence of specific disorders excluded
individuals who had already experienced the incidence of those disorders prior to the baseline
interview. Models for aggregate outcomes excluded individuals with prior history related to
any of the component substances/disorders. For example, models for the incidence of any drug
use excluded individuals who had ever used any of the 10 illicit drugs queried in the NESARC
prior to baseline, and models predicting the incidence of any mood disorder excluded those
who had ever had any prior mood disorder, etc. The same approach was applied to the other
aggregate psychiatric and medical outcomes. The models for divorce/separation and spouse
abuse were restricted to individuals who were married or cohabiting at the Wave 1 interview.

3.0 RESULTS

As indicated in Table 1, 59.9% of baseline drinkers never engaged in risk drinking in the year
preceding the Wave 1 interview. Another 16.7% engaged in risk drinking less than once a
month, about 9% each did so 1-3 times a month and 1-2 times a week, and about 3% each did
so 3-4 times a week or on a near daily or daily basis. Risk drinkers were younger, less likely
to be married, more likely to be male and more likely to be employed than those who never
engaged in risk drinking (hereafter also referred to as non-risk drinkers). Those who reported
risk drinking at least once a week were less likely than non-risk drinkers and occasional risk
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drinkers to be non-Hispanic whites and to have attended or completed college, and their
incomes were lower, on average. Smoking, illicit drug use, and mood, anxiety and personality
disorders were consistently least common among non-risk drinkers and most common among
daily/near daily risk drinkers. The proportion of drinkers in fair/poor health declined steadily
from 10.3% of non-risk drinkers to 7.6% of those who reported risk drinking 1-3 times a month,
then increasing steadily to 20.6% of daily/near daily risk drinkers. Overweight and obesity also
demonstrated a u-shaped pattern with respect to frequency of risk drinking.

Average daily volume (ADV) of ethanol intake increased sharply with frequency of risk
drinking and was nearly 40 times as great among daily/near daily risk drinkers as among non-
risk drinkers. ADV consumed on non-risk drinking days initially increased with frequency of
risk drinking and subsequently decreased as more frequent risk drinking days apparently
replaced non-risk drinking days. There was also a significant increase in the quantity of ethanol
consumed per risk drinking occasion as frequency of risk drinking increased. Thus the most
frequent risk drinkers not only engaged in risk drinking more often but also consumed more
alcohol on those risk drinking days than did those who engaged in risk drinking less frequently.
Duration of drinking showed a u-shaped pattern with respect to frequency of risk drinking that
was consistent with the pattern with respect to age at baseline but suggestive of an earlier age
at first drink among the daily/near daily risk drinkers.

The fully-adjusted OR for incidence of alcohol abuse and dependence were significantly
increased at all frequencies of risk drinking (see Figure 1 and Table 2), showing a pattern of
steady increase up through frequencies of 3—4 times a week, after which the OR for abuse
decreased slightly while the OR for dependence continued to increase. The odds of these
disorders were increased significantly even among those engaged in risk drinking less than
once a month and were quadrupled or more among those engaging in risk drinking more three
times a week or more often. Daily/near daily risk drinkers were more than seven times as likely
to have developed alcohol dependence as individuals who had not engaged in risk drinking.
The odds of initiating illicit drug use were significantly increased among individuals who
engaged in risk drinking once a week or more often (OR = 1.63 - 1.87), and the odds of incident
illicit drug dependence, but not abuse, were increased among daily/near daily risk drinkers (OR
= 2.22), with irregular evidence of increase at slightly lower frequencies of risk drinking. The
OR for both initiating tobacco use and incidence of nicotine dependence showed a consistently
significant positive linear relationship with frequency of risk drinking (OR = 1.51 to 4.67 and
1.32 to 3.03, respectively).

After adjustment for all covariates, frequency of risk drinking was not associated with incidence
of mood or anxiety disorders, arteriosclerosis, hypertension, CHD, gastric disorder or arthritis.
However, the odds of incident liver disease were increased among individuals who engaged
in risk drinking once or twice a week (OR = 2.78) or daily/near daily (OR = 4.76).

The odds of divorce/separation showed a steady and consistent increase with frequency of risk
drinking (OR = 1.36 — 2.63), although some of the OR had confidence intervals whose lower
limits were slightly lower than 1.00, i.e., they fell just short of statistical significance.

Daily/near daily risk drinking was significantly associated with an increased risk of violence
(OR = 1.61) and spouse abuse (OR = 2.06) and had an association with neglect of school/work
responsibilities that approached significance (OR =1.39, 95% CI =0.97 - 1.98). The likelihood
of having had a driver’s license revoked showed a consistently significant, linear increase with
frequency of risk drinking, with OR of 1.28 to 2.11 (significant at weekly or greater
frequencies).

Table 3 examines the impact of successive levels of adjustment on the associations between
daily/near daily risk drinking and the outcomes examined in this paper. Most of the statistically
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significant unadjusted ORs retained their significance through all levels of adjustment.
However, the associations of daily/near daily risk drinking frequency with incidence of any
drug abuse and neglect of school or work responsibilities were significant (OR = 2.06 and 1.71,
respectively) prior to including controls for other consumption measures, and the associations
with any mood disorder, any anxiety disorder, hypertension, and any CHD were statistically
significant (OR = 1.43 - 1.86) prior to including controls for socioeconomic status, health and
BMI.

As shown in Table 4, prior to adjusting for substance use and comorbid conditions there were
statistically significant associations between risk drinking once or twice a week and the
occurrence of divorce/separation, neglect of school/work responsibilities, violent behavior and
spouse abuse. After controls for these measures were added, these associations lost significance
and decreased in magnitude, as well — particularly neglect of school and work and violent
behavior. The OR for incidence of drug abuse lost significance after adding controls for other
aspects of consumption. Also noteworthy is the fact that apparent protective associations
between risk drinking once or twice a week and incidence of arteriosclerosis, hypertension,
any CHD, any gastric disease and arthritis immediately disappeared after introduction of
controls for age, sex and race/ethnicity. Similar patterns of change in magnitude and in loss of
statistical significance were observed in the OR for less frequent risk drinking (data not shown).

Tests for interactions between frequency of risk drinking and the other two consumption
measures revealed only three outcomes for which there were consistent interactions across all
frequencies of risk drinking (data not shown). There were negative interactions with volume
of non-risk consumption for incidence of alcohol abuse (p = .011) and initiation of illicit drug
use (p =.030) and a positive interaction with duration of dependence for incidence of
dependence.

4.0 DISCUSSION

Using longitudinal data from a nationally representative sample of U.S. adults, this study adds
to a growing body of research demonstrating that risk drinking — consuming the equivalent of
5+ alcoholic drinks in a day for men or 4+ alcoholic drinks in a day for women — is associated
with a prospective risk of many types of harm. In this study, these increases in risk were
independent of demographic and socioeconomic characteristics of the risk drinkers, as well as
of their general health, tobacco and illicit drug use, psychiatric conditions, and other aspects
of their overall alcohol intake. Comparisons across a broad range of harms, made possible by
the unique scope of the NESARC database, revealed that risks were greatest for alcohol use
disorders (AUDs), smoking and nicotine dependence, and liver disease. Variation in the shape
of risk curves and the extent to which there were interactions between frequency of risk drinking
and other aspects of alcohol consumption indicate the complexity of interpreting the
prospective harms associated with risk drinking.

4.1 Alcohol use disorders

Even at frequencies of less than once a month, baseline risk drinking was associated with a
significant increase in the incidence of alcohol abuse and dependence, and the OR for incidence
of alcohol dependence rose steadily with increasing frequency of risk drinking. For the
incidence of alcohol abuse, though, the OR did not continue to rise at risk drinking frequencies
greater than 3—4 times a week. Because most drinking in the U.S. takes place on weekends
(Dawson et al., 1995), the category of 3—4 times a week can be considered to be the first
category that includes weekday risk drinking. It is possible that any weekday risk drinking,
irrespective of frequency, may be sufficient for endorsement of symptoms for some abuse
criteria, e.g., repeated neglect of school or work responsibilities. It should be noted that the
leveling off of the risk curve for abuse does not reflect the likelihood of a dependence diagnosis
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overriding an abuse diagnosis at daily/near daily frequencies of risk drinking. Abuse was not
defined as secondary to dependence in this analysis; that is, it does not reflect “abuse only.”
Rather, individuals were allowed to be incident for abuse even if preceded or accompanied by
dependence.

The negative interaction between frequency of risk drinking and volume of non-risk
consumption for the incidence of alcohol abuse indicates that frequency of risk drinking takes
on less importance among individuals who have a high volume of non-risk consumption. This
suggests that 5+/4+ may be too high a threshold for increasing the risks of alcohol abuse, i.e.,
that the risks may be increased even at lower quantities of intake if the pattern of intake is
regular enough. For example, the 0.08g/dl blood alcohol concentration (BAC) criterion for
impaired driving that has been passed in all states may have led individuals to endorse the
abuse symptom of driving after having had too much to drink even at levels of intake lower
than 5+/4+ drinks. The positive interaction between frequency of risk drinking and duration
of drinking may simply mean that risk drinking is more of a marker for alcoholism when it
represents a sustained pattern of drinking; however, this cannot be determined with certainty
because duration of drinking reflects all drinking, and not necessarily drinking at risk levels.
Alternatively, given that age was controlled, this interaction may reflect a greater liability for
the incidence of dependence among individuals who started drinking at earlier ages. Such an
interpretation would be consistent with many studies that have found a positive association
between early initiation of drinking and lifetime prevalence of alcohol dependence (DeWit et
al., 2000; Grant and Dawson, 1997; Grant et al., 2001; Hingson et al., 2006).

4.2 Other substance use and substance use disorders

Frequency of risk drinking was more strongly associated with initiation of smoking and
incidence of nicotine dependence (significant positive OR even for infrequent risk drinking)
than with initiation of illicit drug use and incidence of illicit drug use disorders (OR significant
only at weekly or greater frequencies, and not for drug abuse). These differences may reflect
the fact that tobacco is more easily obtained than illicit drugs. The strong associations between
risk drinking and smoking/nicotine dependence are supported by numerous cross sectional
studies as well as by studies investigating specific causal mechanisms (see reviews in Funk et
al., 2006; Little, 2000).

As was true for alcohol abuse, there was a negative interaction between frequency of risk
drinking and volume of non-risk consumption in predicting the initiation of illicit drug use.
Again, this suggests that the risk of drug use may be increased even at lower quantities of
intake, if the pattern of intake is regular enough. That is, regular drinking occasions, regardless
of the quantity of alcohol consumed on those occasions, may provide exposure to illicit drugs
and increase the possibility initiation drug use.

4.3 Mood and anxiety disorders

There was virtually no association between frequency of risk drinking and the adjusted
prospective risks of Axis | conditions other than substance use disorders. However, prior to
adjusting for SES, BMI and general health, there was a significantly increased likelihood of
developing mood and anxiety disorders among daily/near daily risk drinkers. This suggests
that this partially adjusted association may have been the spurious result of daily/near daily
risk drinkers being at increased risk of developing mood and anxiety disorders because of their
poorer health and lower incomes.

4.4 Chronic medical conditions/organ damage

For the outcome of liver disease, the increase in incidence at weekly or greater frequencies of
risk drinking can directly attributed to the organ damage caused by exposure to large doses of
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ethanol. Given the positive association between frequency of risk drinking and quantity
consumed on risk drinking occasions, the fairly linear risk curve for frequency of risk drinking
and incidence of liver disease implies a more exponential risk curve with respect to volume of
intake. This is consistent with the findings of a prospective study that examined the associations
between volume of ethanol intake and the risks of developing alcoholic cirrhosis and alcoholic
liver disease (Becker et al., 1996).

There was no association between frequency of risk drinking and the adjusted prospective risks
of chronic medical conditions other than liver disease in the fully adjusted models. Prior to
adjusting for SES, BMI and health, there was a significantly increased likelihood of developing
hypertension and CHD among daily/near daily risk drinkers. As was the case for mood and
anxiety disorders, this suggests a spurious association deriving from their relatively high rates
of fair/poor health, overweight and obesity.

4.5 Psychosocial harm

The risk of psychosocial harm was most pronounced among chronic heavy drinkers, although
the odds of marital disruption and drivers license revocation were increased and near significant
atall frequencies of risk drinking. At all frequencies of risk drinking, the odds ratios for divorce/
separation and drivers license revocation were higher than those for neglect of school/work
responsibilities, violent behavior and spouse abuse. This suggests that a higher quantity of
drinks, i.e., a quantity in excess of the 5+/4+ limits typically used to define risk drinking, may
be required to trigger these latter outcomes. That is, they might be more sensitive to and strongly
associated with frequency of drinking 8+ or 12+ drinks than to the current frequency of 5+/4
+ risk drinking measure.

4.6 Attributable risk

For most types of harm, the prospective risks were by far the greatest for daily/near daily risk
drinkers, indicating that the individual-level harm associated with risk drinking is greater for
chronic heavy drinking, i.e., high-volume drinking, than for episodic heavy drinking. From a
population or prevention perspective, though, it is worth noting that the larger proportions of
occasional than chronic risk drinkers mean that the attributable risks associated with episodic
heavy drinking may nearly equal, or even exceed, those associated with chronic heavy drinking
(Rose, 1985; Edwards et al., 1994). The adjusted population attributable risk can be estimated
as AR = p(ARR-1)/p(ARR-1)+1, where p is the proportion of drinkers with a given frequency
of risk drinking and ARR is the adjusted relative risk associated with that frequency (Kahn,
1983). In this analysis, because all incidence rates were less than 10%, with most lower than
5%, the ARR can be reasonably approximated by the adjusted OR from the multiple logistic
regression models (http://www.ats.ucla.edu/STAT/SAS/fag/relative_risk.htm; see also Zhang
and Yu, 1998). Thus, to use the incidence of alcohol abuse as an example, the attributable risk
associated with engaging in risk drinking 1-3 times a month, (.091 x (2.46—1))/(.091 x (2.46
—1) + 1)) =.117, actually exceeds the attributable risk associated with engaging in risk drinking
on a daily or near daily basis, (.030 x (3.93.—1))/(.030 x (3.93 + 1)) = .081. From a public
health point of view, therefore, it is evident that even occasional risk drinking may be
responsible for substantial personal, social and economic costs and that treatment and
intervention efforts aimed at frequent risk drinkers must be accompanied by more global
prevention efforts that target the behavior of engaging in risk drinking within the general
population.

4.7 Limitations and implications for future research

Several limitations of this analysis are worth noting. First, all conditions are based on self-
report of symptoms or of a doctor’s diagnosis and thus are subject to recall error. Second, the
three-year follow-up period may be too short to capture the ultimate impact of risk drinking

Drug Alcohol Depend. Author manuscript; available in PMC 2009 May 1.


http://www.ats.ucla.edu/STAT/SAS/faq/relative_risk.htm

1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Dawson et al.

Page 11

on some types of medical conditions, e.g., on the organ damage associated with liver disease.
At the same time, the associations between baseline risk drinking and social harms may to
some extent derive from correlations between baseline and more recent or in-the-event risk
drinking. Future analyses could distinguish long-term and proximal effects of risk drinking by
comparing the magnitudes of associations for individuals with different drinking trajectories,
i.e., among those whose consumption declined, remained stable and increased over the follow-
up period.

The measure of risk drinking used in this analysis, frequency of drinking 5+/4+ drinks in a
single day rather than in a single sitting or on a single occasion, may overstate the frequency
with which respondents attained a blood alcohol level that increased their likelihood of
psychomotor impairment. This distinction might be important, especially for outcomes such
as violent behavior and driver’s license revocation. The Wave 1 NESARC asked past year
drinkers their frequency of drinking on multiple occasions during the same day. Based on the
ratio of this frequency to their overall frequency of drinking, the proportion of drinking days
that were divided into multiple drinking occasions varied from about 2 percent for non-risk or
infrequent risk drinkers to about 6 percent for daily/near daily risk drinkers (data not shown).
This suggests minimal differences between frequencies of drinking days and drinking
occasions. At the same time, the Wave 2 NESARC included questions on the frequencies of
drinking 5+ and 4+ drinks within a period of two hours or less, and these frequencies were
substantially lower than the frequencies of drinking 5+/4+ drinks in a single day. Thus, the
harms associated with frequency of risk drinking as defined in this analysis are likely
conservative estimates of the harms that would be associated with those same frequencies for
a more stringent definition of risk drinking.

Another potential limitation is that the implicit assumption that risk is invariant across
population subgroups may be unwarranted. Risk drinking is far more normative in some
population subgroups, e.g., young adults and males, than in others, and the extent to which risk
drinking is correlated with social deviancy may affect associated risks, particularly for social
harm and for substance use and other psychiatric disorders. In addition, vulnerabilities
associated with age, gender, race/ethnicity and socioeconomic status may interact with
frequency of risk drinking in predicting the risk of incident medical conditions and psychiatric
disorders. Fortunately, the size of the longitudinal NESARC database will accommodate future
testing for potential interactions such as these, enabling identification of population subgroups
especially in need of intervention to reduce the harm associated with risk drinking.

4.8 Conclusions

The results of this paper provide strong evidence that frequent risk drinking is linked with the
development of many different types of harm — evidence that could play an important
illustrative role in the design of prevention programs and messages. This study’s use of
graduated levels of control revealed that the excess odds of harm among risk drinkers are far
greater than the excess odds of harm that are independently attributable to risk drinking. This
suggests that risk drinkers would benefit from interventions aimed at a broad range of lifestyle
issues, e.g., smoking and obesity, in addition to their misuse of alcohol. Although the physical
harm independently associated with risk drinking appeared to be limited to liver disease, it is
important to note that risk drinking may have an important indirect role in causing physical
harm through its positive association with smoking initiation and the development of nicotine
dependence. The strong and clearly linear relationship between frequency of risk drinking and
the incidence of alcohol dependence indicates that frequent risk drinking is a clear marker for
alcoholism and a meaningful part of the alcoholic phenotype. These findings can be considered
as generally supportive of other analytic techniques that have been used to argue for the
inclusion of a consumption criterion for alcohol dependence (Saha et al., 2007). However, they
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provide no information as to the relative sensitivity and specificity of various frequency
thresholds as a criterion for alcohol dependence, nor do they address the question of whether
some other quantity threshold, e.g., frequency of drinking 8+, 10+ or 12+ drinks, might be
more appropriate for this purpose. (Although not available in the NESARC except as
dichotomous measures of ever/never in the past year, frequencies associated with alternative
quantities such as these currently exist in a number of smaller data sets and will be included
in future NIAAA surveys.) Thus, this paper provides just one of many types of evidence and
investigation required for the complex question as to the role of risk drinking in the
classification of alcohol use disorders.
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Adjusted odds ratios for incidence of alcohol abuse and dependence, by frequency of risk
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