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ABSTRACT
Background: Alcohol misuse is one of the leading causes of preventable death in the United States
each year. Objectives: In the present study, we examine trends in binge and heavy drinking. We
used data from the 2011–2017 Behavioral Risk Factor Surveillance System. For trend analyses, we
used logistic regression for heavy drinking and binge drinking variables. Joinpoint model analysis
was conducted to identify where significant changes in trend occurred. Results: The trend analysis
indicated that the overall prevalence of binge drinking decreased significantly from 18.3% in 2011
to 16.0% in 2014, then increased significantly to 17.0% in 2017. This trend was also found for
heavy drinking, with a significant decrease from 6.6% in 2011 to 5.8% in 2014, then increased sig-
nificantly to 6.2% in 2017. This trend persisted for certain subgroups; males, females, White partici-
pants, and the 35–54 age group all had a similar decrease in prevalence followed by an increase
from 2014–2017. Conclusions: Overall, our results indicate a recent significant increase in both
binge and heavy drinking among the general population.
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Introduction

The misuse of alcohol has both short-term and long-term
impacts on health. Immediate health effects are often the
result of binge drinking (also referred as “heavy episodic
drinking,” or “risky single occasion drinking, which is defined
as any occasion in the past 30days when a male had 5 or
more drinks, or a female had 4 or more drinks) (Centers for
Disease Control and Prevention, 2018a) and include injury,
violence, and alcohol poisoning (Abbey, 2002; Greenfield,
1998; Kanny et al., 2015; Smith, Branas, & Miller, 1999; World
Health Organization, 2014). Heavy drinking is defined as hav-
ing more than 14 drinks per week for males and 7 drinks per
week for females during the past 30days (Centers for Disease
Control and Prevention, 2018b; U.S. Department of Health
and Human Services, 2019). Alcohol Use Disorders (AUDs)
are characterized by problem drinking that becomes severe
enough to meet certain criteria outlined in the Diagnostic and
Statistical Manual of Mental Disorders (National Institute on
Alcohol Abuse and Alcoholism, 2019). The prolonged pres-
ence of an AUD can shorten the onset of heart disease, stroke,
cancer, and liver cirrhosis (Schuckit, 2009).

The long-term health effects of alcohol misuse include
heart disease, stroke, some types of cancers, dementia,
depression, alcoholism, and high blood pressure (Castaneda,
Sussman, Westreich, Levy, & O’Malley, 1996; Esser, 2014;
International Agency for Research on Cancer, 2012; Rehm
et al., 2010; World Health Organization, 2014). Alcohol
intoxication can exacerbate some chronic medical

conditions, especially through adverse drug reactions
(Castle, Dong, Haughwout, & White, 2016; Moore,
Whiteman, & Ward, 2007; Weathermon & Crabb, 1999), as
well as contribute to traumatic injuries (American College of
Surgeons, 2006). Anywhere between 30–50% of all trauma
patients have a positive blood alcohol concentration (BAC)
at the time of their admission (American College of
Surgeons, 2006), with a number of studies pointing to an
increasing trend of alcohol-related emergency department
(ED) visits and traumatic injuries in the U.S. (Sacco, Unick,
Kuerbis, Koru, & Moore, 2015; White, Hingson, Pan, & Yi,
2011) Alcohol is also a teratogen and causes fetal alcohol
syndrome and other harmful effects to fetuses, including low
birth weight and neurodevelopmental disorder (Streissguth
et al., 1991; Warren & Foudin, 2001).

Alcohol use is highly prevalent in the United States, with
86.4% of adults (�18 years old) in 2015 reporting drinking
alcohol at some point in their lifetime and 56% reporting
alcohol consumption in the last month (Substance Abuse
and Mental Health Services Administration, 2015). A prior
study from the Behavioral Risk Factor Surveillance System
(BRFSS) found substantial increases between 2002 and 2012
for both binge drinking (7.0% to 8.2%) and heavy drinking
(16.8% to 18.3%) (Dwyer-Lindgren et al., 2015). Past
research among young adults also found that binge drinking
decreased from 1985 through 2009, although the decrease
was not apparent for Hispanics (Keyes & Miech, 2013). In
2010, binge drinking accounted for approximately three-
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quarters of the $249 billion annual economic burden associ-
ated with alcohol misuse (Sacks, Gonzales, Bouchery,
Tomedi, & Brewer, 2015). Paired with the fact that alcohol
misuse is the third leading cause of preventable death in the
United States, the importance of this public health issue is
significant (Mokdad, Marks, Stroup, & Gerberding, 2004).

Misuse of alcohol varies among subpopulations, and
AUDs are more common in developed countries and affect
men more than women (Saxena, 1997; Schuckit, 2006;
Teesson, Baillie, Lynskey, Manor, & Degenhardt, 2006).
Although the association between race/ethnicity and drink-
ing patterns is complex and findings have been mixed, cer-
tain groups appear disproportionately affected by problem
drinking. White populations and Native American popula-
tions have been found to exhibit the highest prevalence of
any alcohol use and binge drinking, respectively (Chartier &
Caetano, 2010). In addition, both White and Native
American populations have a greater risk for AUDs com-
pared to other groups (Chartier & Caetano, 2010). Data
from the National Epidemiologic Survey on Alcohol and
Related Conditions showed that Native Americans had the
highest lifetime prevalence of AUDs, alcohol abuse, and
alcohol dependence of all race/ethnic categories, and the
White subgroup had the second-highest rates in all catego-
ries (Hasin & Grant, 2015). Black populations in the United
States exhibit the highest rates of recurrent or persistent
alcohol use dependence (Chartier & Caetano, 2010).
Additionally, higher odds of AUD onset and persistence
have been found among U.S.-born Hispanics over the age of
40, although odds were lower for non-U.S.-born Hispanics
and U.S.-born Hispanics aged 30–39 (Grant et al., 2012).

Up-to-date trend analyses of alcohol misuse among
demographic groups are needed to understand the trajectory
of misuse and who is at greatest risk. In the present study,
we used data from the Behavioral Risk Factor Surveillance
System (BRFSS) to examine trends of heavy and binge
drinking among U.S. adults. These analyses can help inform
alcohol-use policy, interventions, and future research.

Method

Data

The BRFSS was designed by the Centers for Disease and
Prevention (CDC) to collect data on noninstitutionalized resi-
dents’ (age > 18) health-related risk behaviors and events,
chronic health conditions, and use of preventive services.
Since 2011, the BRFSS has collected participant information
from all 50 states, the District of Columbia, and three U.S.
territories using disproportionate stratified sampling for land-
lines and random sampling for cellular telephones (Centers
for Disease Control and Prevention, 2013). Over 400,000
adult interviews are completed every year, making the BRFSS
the largest regularly conducted health-related survey in the
world. The survey measures have been empirically supported
(Nelson, Holtzman, Bolen, Stanwyck, & Mack, 2001). In the
current study, we restricted our analysis to 2011–2017 in
order to generate comparable estimates across survey years,
as the sampling frame of BRFSS changed in 2011.

Measures

Binge drinking and heavy drinking were defined differently
for males and females, as is standard in the literature
(Centers for Disease Control and Prevention, 2018a). The
BRFSS collects information on drinking behavior in the past
30 days. Binge drinking was defined as any occasion in the
past 30 days when a male had five or more drinks, or a
female had four or more drinks. Heavy drinking was defined
for males as having more than 14 drinks per week and seven
drinks per week for females during the prior 30 days
(Centers for Disease Control and Prevention, 2018b; U.S.
Department of Health and Human Services & U.S.
Department of Agriculture, 2015).

Age and race/ethnicity were obtained from the calculated
variables in the combined BRFSS data. Age was categorized
as 18–34, 35–54, and 55þ. Race/ethnicity was categorized as
“White, non-Hispanic,” “Black, non-Hispanic,” “Hispanic,”
and other. The other category was comprised of respondents
answering “Asian, Non-Hispanic,” “American Indian/
Alaskan Native, Non-Hispanic,” and “Other race, Non-
Hispanic”. Sex, marital status, education level, and income
were obtained from related survey questions. We further
classified marital status as married and not married.

Statistical analysis

We generated national estimates of the prevalence of heavy
drinking and binge drinking for each year of data using the
entire survey participant population. Additionally, estimates
were calculated for the full sample and by sex, race/ethnicity,
and age subgroups separately. For trend analyses, we used
logistic regression for the two dichotomous variables: heavy
drinking and binge drinking. We included quadratic time and
a linear variable in the logistic regression model and adjusted
for sex, race/ethnicity, and age. If the quadratic term was not
significant, we removed it and tested the linear term. Time var-
iables were modeled as continuous variables. We selected the
models with significant highest-order time variable as the final
model. If the selected model included a quadratic time variable,
we used the selected model to estimate the adjusted prevalence
and standard error by year to determine the joinpoints.

Joinpoint is the point where a significant change in
trends occurs. Based on the number of our data points, we
set the minimum number of joinpoints to 0 and a max-
imum number of joinpoints to 1 (National Cancer Institute,
2019). The analysis sequentially tests from the minimum
number of joinpoints to the maximum number. In each test,
a grid search method is used to estimate the parameters in
the null and alternative models with a Monte Carlo
Permutation method used to approximate the significance of
each test. Bonferroni correction was used to adjust the over-
all significance level of multiple hypothesis tests (Kim, Fay,
Feuer, & Midthune, 2000). The same procedures were
repeated for sex, race/ethnicity, and age-based subgroup
analyses. All tests were two-sided, and a P-value of < 0.05
was considered significant. Joinpoint model analyses were
performed using the National Cancer Institute (NCI) join-
point software (National Cancer Institute, 2019). All other
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analyses were performed in SAS, version 9.4 (SAS Institute
Inc., Cary, NC) and BRFSS sampling weights, sampling
stratification, and primary sampling units were used to
account for the complex sample design of the survey.

Results

Binge drinking

Table 1 reports result from the joinpoint analysis, which shows
that a significant binge-drinking trend occurred in 2014. Similar
results were found in all subgroup analyses, except among Black
adults who had a significant change in 2013. The results indicated
that the overall prevalence of binge drinking decreased signifi-
cantly from 18.3% in 2011 to 16.0% in 2014, then increased sig-
nificantly to 17.0% in 2017. Among males, binge drinking rates
decreased significantly from 24.5% in 2011 to 21.4% in 2014,
then increased significantly to 22.1% in 2017 (Figure 1). Females
had the same pattern as the prevalence of binge drinking
decreased significantly from 11.4% in 2011 to 10.9% in 2014,
then increased significantly to 12.1% in 2017.

Figure 2 shows national estimates of the prevalence of
adult (age � 18) binge and heavy drinking by race/ethnicity
from 2011–2017. The prevalence of binge drinking in White
and Hispanic adults decreased significantly from 2011 (18.9%
and 19.9%, respectively) to 2014 (16.8% and 17.1%), and
White adults rates then increased significantly to 17.8% in
2017. The prevalence of binge drinking in Black adults
decreased significantly from 14.5% in 2011 to 11.8% in 2013,
then increased significantly to 13.4% in 2017. For those same
years, binge drinking prevalence in all other race/ethnicity
groups decreased significantly from 15.0% to 13.6%.

Figure 3 presents national estimates of the prevalence of
adult (age � 18) binge drinking and heavy drinking by age

from 2011–2017. The prevalence of binge drinking increased
significantly for the 55þ age group over the 7-year period.
The prevalence of binge drinking decreased significantly for
the 35–54 age group between 2011 (18.8%) to 2014 (16.9%),
then increased significantly in 2017 (18.8%). The prevalence
of binge drinking in the 18–34 age group decreased signifi-
cantly from 29.7% in 2011 to 25.4% in 2014, then increased
significantly to 26.3% in 2017.

Heavy drinking

A significant heavy drinking trend occurred in 2014 (Table 1)
for most subgroups, except those aged 18–34 had a significant
drinking trend in 2015, a year later than the other subgroups.
Heavy drinking prevalence significantly decreased from 6.6%
in 2011 to 5.8% in 2014, and then subsequently increased
again in 2017 to 6.2%. The prevalence of heavy drinking in
males decreased significantly from 7.6% in 2011 to 6.5% in
2014, then increased to 6.8% in 2017. Among females, heavy
drinking prevalence decreased significantly from 5.7% in 2011
to 5.1% in 2014 and increased in 2017 to 5.7%.

In Figure 2, results show that similar to the general popu-
lation, the prevalence of heavy drinking in White adults
decreased significantly from 7.6% in 2011 to 6.7% in 2014,
then increased significantly to 7.1% in 2017. The prevalence
of heavy drinking increased significantly over the 7-year
period in Black adults from 4.4% to 4.5%. No significant
trend was found in Hispanic and other race/ethnicity
groups. Figure 3 shows that the prevalence of heavy drink-
ing increased significantly for the 55þ age group over the
7-year period. The prevalence of heavy drinking decreased
significantly for the 35–54 age group between 2011 (6.5%)
and 2014 (5.8%), then increased significantly in 2017 (6.7%).

Table 1. Results of segmented trend regression analyses resulting from the significant joinpoint for all adults and sex, race/ethnicity, age subgroups.

Binge drinking

Segment 1 Segment 2

Joinpoint b SE(b) p-value b SE(b) p-value

All 2014 �0.042 0.004 <.0001 0.032 0.004 <.0001
Male 2014 �0.048 0.006 <.0001 0.019 0.006 <.0001
Female 2014 �0.030 0.007 <.0001 0.052 0.007 <.0001
White 2014 �0.040 0.005 <.0001 0.032 0.005 <.0001
Black 2013 �0.093 0.025 <.0001 0.051 0.011 <.0001
Hispanic 2014 �0.041 0.014 <.01 0.025 0.014 .08
Other �0.022 0.008 .01
18–34 2014 �0.066 0.008 <.0001 0.017 0.008 .02
35–54 2014 �0.035 0.006 <.0001 0.048 0.007 <.0001
551 0.013 0.003 <.01
Heavy drinking

Joinpoint b SE(b) p-value b SE(b) p-value
All 2014 �0.029 0.006 <.0001 0.034 0.006 <.0001
Male 2014 �0.035 0.009 <.0001 0.021 0.009 .03
Female 2014 �0.019 0.009 .03 0.049 0.009 <.0001
White 2014 �0.033 0.007 <.0001 0.031 0.007 <.0001
Black 0.027 0.011 .01
Hispanic 0.015 0.011 .15
Other �0.022 0.013 .10
18–34 2015 �0.054 0.009 <.0001 0.021 0.020 .50
35–54 2014 �0.024 0.010 .01 0.064 0.011 <.0001
551 0.014 0.004 .01

All denotes all included adults in our analyses. p < .05 is considered significant and presented in bold. For all analyses, we adjusted for all or some of the fol-
lowing variables: sex, race/ethnicity, age, marital status, education level, and income. Segment 1 included all years from the first available year up to and
including the first joinpoint year. Segment 2 included all years from first joinpoint year up to and including the last year.
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In the 18–34 age group, no trend was found for heavy
drinking between 2015 and 2017 but the prevalence
decreased significantly between 2011 and 2015.

Discussion

Misuse of alcohol has numerous short- and long-term health
effects and both significant morbidity and mortality are
linked to alcohol misuse as well (Abbey, 2002; Castaneda

et al., 1996; Greenfield, 1998; International Agency for
Research on Cancer, 2012; Kanny et al., 2015; Rehm et al.,
2010; Smith et al., 1999; World Health Organization, 2014).
Given the substantial health and financial (Sacks et al.,
2015) burdens caused by alcohol misuse, it is important to
continually monitor trends of binge and heavy drinking. In
the present study, we examined trends in binge and heavy
drinking among adults in the United States from 2011 to
2017. In addition, an analysis of trends in binge and heavy

Figure 1. National estimates of the prevalence (and 95% confidence interval) of heavy drinking and binge drinking for adults(age � 18), by sex, in the United
States, 2011–2017.

Figure 2. National estimates of the prevalence (and 95% confidence interval) of heavy drinking and binge drinking for adults(age � 18), by race/ethnicity, in the
United States, 2011–2017.

SUBSTANCE USE & MISUSE 993



drinking in subpopulations was also performed. Overall, the
prevalence of both binge and heavy drinking decreased sig-
nificantly from 2011 to 2014 and then increased significantly
through 2017. A prior national report found no change in
national rates of ethanol consumption from all alcoholic
beverages from 2014 to 2015 (Haughwout & Slater, 2017),
though 30 states had increased consumption in that time
frame (Haughwout & Slater, 2017). Another study indicated
an overall increase in per capita consumption of ethanol
from all alcoholic beverages from 2015 to 2016 (Haughwout
& Slater, 2018). These studies suggest that alcohol misuse
was not increasing at a steady rate from 2014 to 2017.

Among White participants, as with the general popula-
tion, the prevalence of both binge and heavy drinking
decreased significantly from 2011 to 2014 and then
increased significantly through 2017. The same trend was
found for binge drinking among Black participants. In con-
trast to their White counterparts, Black adults had signifi-
cant increases in heavy drinking from 2011 to 2017. This
result is in keeping with prior studies reporting disparate
alcohol use by race/ethnicity (Chartier & Caetano, 2010). It
has been suggested that higher rates of alcohol use among
Black populations, in part, may be due to the socioeconomic
disadvantages and discrimination they face (Chartier &
Caetano, 2010). One study found that when compared with
White adults, Black adults reported higher rates of poverty,
unfair treatment, racial stigma, and general disadvantages;
these disadvantages were associated with problem drinking
(Mulia, Ye, Zemore, & Greenfield, 2008). The Hispanic
group had similar rates of binge drinking, but lower rates of
heavy drinking compared to White respondents.
Discrimination experiences have also been linked with a
greater risk of alcohol-related issues among both Hispanic/
Latino college students (Cheng & Mallinckrodt, 2015) and

Latino immigrants in the United States (Salas-Wright
et al., 2018).

Although the 18–34 age range followed the trend of
decrease between 2011 and 2015 followed by an increase
through 2017 for binge drinking, heavy drinking decreased
from 2011 to 2015 without any subsequent significant
increase. This age range showed consistently higher rates
of both binge and heavy drinking compared to the other
age groups. A possible explanation for this is the inclusion
of college-age students in the age group, who have consist-
ently displayed high rates of alcohol misuse (Krieger,
Young, Anthenien, & Neighbors, 2018; O’Malley &
Johnston, 2002). This age range includes individuals who
are underage (18–20 years old) and are not legally allowed
to drink alcohol. Research has established that underage
first-year college students are especially susceptible to alco-
hol use, with a source finding that they account for a third
of all alcohol-related deaths in college (O’Grady, Cullum,
Tennen, & Armeli, 2011; Paschall, Grube, Thomas,
Cannon, & Treffers, 2012). It remains unclear how changes
in environmental factors including societal norms about
substance use may have impacted trends in excessive
drinking, although it has been previously established that
norms and beliefs are strong predictors of current drinking
and frequent heavy drinking (Brooks-Russell, Simons-
Morton, Haynie, Farhat, & Wang, 2014; Caetano & Clark,
1999; O’Grady et al., 2011; Paschall et al., 2012). A recent
study found that weekly alcohol use among U.S. 11-, 13-,
and 15-year-olds declined between 2002 and 2010 (Looze
et al., 2015), possibly influenced by a variety of factors
including prevention approaches (Simons-Morton et al.,
2009). As this population ages, it is possible that the rates
of binge and heavy drinking for the 18–34 age group may
be impacted (Looze et al., 2015).

Figure 3. National estimates of the prevalence (and 95% confidence interval) of heavy drinking and binge drinking for adults(age � 18), by age, in the United
States, 2011–2017.
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The 35–54 age group had a decrease in both binge and
heavy drinking from 2011 to 2014 with a subsequent
increase through 2017. There was a significant increase in
the prevalence of binge drinking and heavy drinking from
2011 to 2017 among the 55þ age group. This result is in
keeping with a prior NSDUH study reporting a significant
increase in prevalence of past-month binge drinking among
older adults who self-reported “poor/fair” health or had
multiple chronic diseases (Han, Moore, Sherman, Keyes, &
Palamar, 2017). Studies have also shown at-risk drinking
was associated with a higher mortality rate in older men
with multiple chronic conditions (Moore et al., 2006). It
may be beneficial for older adults to drink less given their
low tolerance level of alcohol, especially among those with
comorbidities (Cigolle, Langa, Kabeto, Tian, & Blaum, 2007;
Moore et al., 2006).

The prevalence of both binge and heavy drinking among
males and females decreased significantly from 2011 to 2014
and then increased significantly through 2017. We found
that men had higher rates of binge and heavy drinking than
women. This is consistent with findings showing that males
were more likely to use alcohol, and drink excessively when
compared to females (Nolen-Hoeksema, 2004; U.S.
Department of Health and Human Services & U.S.
Department of Agriculture, 2015). While the difference in
rates of binge drinking remained consistent throughout the
study period, the difference in rates of heavy drinking
between males and females appeared to lessen in 2015.
Similar to our findings, prior studies found that the preva-
lence of past-year alcohol use increased starting in 2000/
2001, and was particularly pronounced among women
(Grant et al., 2017; Grucza et al., 2018). In contrast to our
findings, a meta-analysis found that binge drinking rates
also increased, particularly among women (Grucza et al.,
2018). Although, it is important to note that several meth-
odological changes in the surveys used in the meta-analysis
may have impacted their results.

Our findings that alcohol misuse increased from 2014 to
2107 highlight the need for improved alcohol misuse pre-
vention efforts. There are several population-level prevention
strategies, including screening service and reducing alcohol
outlet density, which could be useful in lowering excessive
alcohol consumption. The US Preventive Service Task Force
recommended screening and Behavioral Counseling
Interventions in a primary care setting, which is positively
associated with reduced unhealthy alcohol use (US
Preventive Services Task Force, 2018). Additionally, reducing
alcohol outlet density could be beneficial given evidence sug-
gests that greater alcohol outlet density was associated with
higher alcohol consumption and related mental harms, inju-
ries, crime, and violence (Campbell et al., 2009; Rowland
et al., 2014, 2016).

Limitations of this study include the self-report nature of
the survey, which consists of the possibility of inaccurate
recall. This study focused solely on national trends and,
therefore, did not investigate any state-specific policies that
may have contributed to the observed patterns. Another
limitation of the study is that we were not able to investigate

drinking trends among Native American populations, which
have historically shown high rates of alcohol-related issues
(Beauvais, 1998). There was an insufficient sample size to
include Native Americans as a separate group, and we com-
bined into the “Other” race/ethnicity category. This study
also had several strengths, including the use of a large popu-
lation-based sample. The study was able to identify key
demographic differences in binge and heavy drinking.

Conclusion

Data from a nationally representative survey were used in
this study to investigate trends in adult binge and heavy
drinking. Binge and heavy drinking decreased between 2011
and 2014, and had a significant increase between 2014 and
2017. This trend held for many subgroups, including males,
females, White participants, and the 35–54 age group. Black
adults and the 55þ age group had significant increases in
heavy drinking across the 7-year period. Likewise, the preva-
lence of binge drinking increased significantly in the same
period for the 55þ age group. Overall, our results indicate a
recent significant increase in both binge and heavy drinking
among the general population with similar results found in
subgroup analyses.
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