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Abstract

Background—Alcohol use disorders (AUD) have long been considered to be some of the most
disabling mental disorders; however, empirical data on the burden of disease associated with AUD
have been sparse. The objective of this article is to quantify the burden of disease (in disability-
adjusted life years [DALYS] lost), deaths, years of life lost due to premature mortality (YLL), and
years of life lost due to disability (YLD) associated with AUD for the United States in 2005.

Methods—Statistical modeling was based on epidemiological indicators derived from the
National Epidemiologic Survey on Alcohol and Related Conditions. Formal consistency analyses
were applied. Risk relations were taken from recent meta-analyses and the disability weights from
the burden of disease study of the National Institutes of Health. Monte Carlo simulations were
used to derive confidence intervals. All analyses were performed by sex and age. Sensitivity
analyses were undertaken on key indicators.

Results—In the United States in 2005, 65,000 deaths, 1,152,000 YLL, 2,443,000 YLD, and
3,595,000 DALY were associated with AUD. For individuals 18 years of age and older, AUD
were associated with 3% of all deaths (5% for men and 1 % for women), and 5% of all YLL (7%
for men and 2% for women). The majority of the burden of disease associated with AUD stemmed
from YLD, which accounted for 68% of DALY's associated with AUD (66% for men and 74% for
women). The youngest age group had the largest proportion of DALY associated with AUD
stemming from YLD.
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Conclusions—Using data from a large representative survey (checked for consistency) and by
combining these data with the best available evidence, we found that AUD were associated with a
larger burden of disease than previously estimated. To reduce this disease burden, implementation
of prevention interventions and expansion of treatment are necessary.
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Alcohol consumption is one of the most important global risk factors for the burden of
disease (Lim et al., 2012; Rehm et al., 2009; World Health Organization, 2009). Alcohol use
disorders (AUD), which include alcohol dependence (AD) and alcohol abuse (or in the
International Classification of Diseases [ICD] the harmful use of alcohol), were identified as
the largest disease category contributing to the alcohol-attributable global burden of disease
for the year 2004, making up approximately one-third of this burden (Rehm et al., 2009).
These are the latest data available on the global burden of AUD, as the new Global Burden
of Disease Study 2010 (GBD 2010) did not estimate the burden of alcohol abuse (Vos et al.,
2012). For the United States, in addition to an older burden of disease study (Michaud et al.,
2006), there have been several efforts to estimate alcohol-attributable deaths and years of
life lost due to premature mortality (YLL; Danaei et al., 2009; McGinnis and Foege, 1993;
Mokdad et al., 2000; Shield et al., 2013), but no study has tried to comprehensively examine
the burden of disease associated with AUD. The current study tries to fill this gap.

In estimating the burden of disease and injury associated with AUD, we used (i) the last
available data sources and (ii) a bottom-up approach focusing on U.S. data. Most of the
estimates of the burden of AUD to date (Rehm et al., 2004; World Health Organization,
2009), including the new estimate for AD from the GBD 2010 (Vos et al., 2012), have been
based on the 1998 meta-analyses of mortality associated with AD (Harris and Barraclough,
1998). However, more recent research has shown much higher standardized mortality rates
(Roerecke and Rehm, 2013).

In addition, we used U.S.-specific estimates for disability weights (DWSs) rather than the
current global burden estimates from the GBD 2010 (Salomon et al., 2012). As DWs
measure decrements in health associated with certain health states and as health states are
impacted by social determinants, it is doubtful that the level of disability of the same health
states can be considered the same in different regions of the world. Thus, global weights
may not apply to the United States (Rehm and Frick, 2010; Ustin et al., 1999a,b).

To summarize, the aim of this study was to measure the burden of disease and injury
associated with AUD based on the most up-to-date and accurate data for the United States.
We used the age- and sex-specific AUD-associated mortality estimates from the most recent
set of meta-analyses (Roerecke and Rehm, 2013) and the DWs derived from the U.S.
National Institutes of Health (NIH) burden of disease study as the basis for our analysis
(Rehm and Frick, 2013).
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Materials and Methods

All results were based on population and mortality data for the United States for 2005.
Population data were obtained from the United Nations (http://esa.un.org/wpp/unpp/
panel_population. htm), and numbers of deaths were obtained from the National Center for
Health Statistics (http://www.cdc.gov/nchs/data/nvsr/nvsr56/nvsr56 10.pdi). Data from
Waves 1 and 2 of the National Epidemiologic Survey on Alcohol and Related Conditions
(NESARC) were used to estimate incidence, prevalence, duration, and the absolute number
of people with AUD in the U.S. population (Hasin et al., 2007). U.S.-specific DWs for AUD
were taken from Rehm and Frick (2013) and were based on the health state description from
the review of Samokhvalov and colleagues (2010).

U.S.-specific life expectancies were taken from Arias and colleagues (2010). We used age-

and sex-specific estimates when they were available. Using U.S.-specific data, we estimated
the burden of disease for AUD in the United States for the year 2005. The exact procedures
are detailed below.

Prevalence, Treatment Rate, Incidence, and Duration of AUD in the United States

We used data from Wave 1 of the NESARC, a large U.S. general population survey, to
estimate the 12-month prevalence of AUD (Hasin et al., 2007). The Wave 1 NESARC,
conducted in 2001 to 2002, surveyed a representative sample (n = 43,093, response rate =
81.0%) of the adult (18 years of age and older) population of the United States,
oversampling Blacks, Hispanics, and young adults 18 to 24 years of age. General population
surveys underestimate prevalence of AUD and especially of severe AUD, as the sampling
frame does not include some of the special or marginalized populations (Shield and Rehm,
2012) where there is a multifold prevalence of AUD, such as people in hospitals (De Wit et
al., 2010; Roche et al., 2006) including psychiatric hospitals, the homeless (Fazel et al.,
2008), and people in prisons (Fazel et al., 2006).

The NESARC had a longitudinal component with n = 34,653 of the original respondents
being re-interviewed in 2004 to 2005 (86.7% of those eligible for re-interviewing were re-
interviewed, for a cumulative response rate of 70.2%). From these longitudinal data, we
could empirically estimate the 12-month incidence of AUD (Grant et al., 2009).

To estimate the proportion of people with AUD in treatment (treatment rate), we estimated
the prevalence of past-year treatment from the NESARC sample (for further discussion, see
Cohen et al., 2007; Hasin et al., 2007). Using the same conservative definition as Hasin and
colleagues (2007), 5.47% of people with AUD were estimated to be in treatment for AUD
(excluding Alcoholics Anonymous, employee assistance programs, assistance from clergy or
other religious figures, and “other” nonspecified sources of care). While the treatment rates
by sex were similar, there were considerable differences in treatment rates by age, with
people 35 to 44 years of age having the highest treatment rate (7.53%). This treatment rate
may be an underestimate, as it is survey based and, as described above, general population
surveys do not capture some of the populations with a high prevalence of AUD, particularly
severe AUD.
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Estimation of the duration of AUD is challenging. First, for any episode of AUD, where
both AD and alcohol abuse were included, the relative weight of AD and alcohol abuse
could not be determined from the NESARC data. Second, given the DSM-1V criteria for
alcohol abuse, which can yield a diagnosis based on a small number of discrete, widely
spaced events (e.g., drunk driving or legal problems due to alcohol), the duration may not be
as meaningful for alcohol abuse as for AD.

As a result, and to be conservative, we decided to base all estimates for years of life lost due
to disability (YLD) solely on individuals with AD; YLD for people with alcohol abuse were
not included. The NESARC data offered 2 possible estimates of duration of AD. The first
was based on the duration of the only or the longest episode as reported by the respondent;
the second was based on the length of the interval from the onset of dependence to full
remission (cessation of all symptoms as specified in the DSM-IV criteria) or the date of
interview, whichever came first. However, when duration estimates are reconciled with
incidence and prevalence rates using the DISMOD program inconsistencies are yielded
(slightly excessive durations) as duration estimates included time that did not correspond to
a dependence diagnosis, that is, when the individual was in partial remission (Barendregt et
al., 2003). DISMOD is based on a set of differential equations that describe age-specific
epidemiological parameters such as prevalence, incidence, remission, case fatality, and “all
other causes” mortality. Based on the conceptual model shown in Fig. S1, there are 4
transition hazards between the age-specific disease states of being healthy (i.e., without the
disease under consideration), diseased, dead from the disease, or dead from all other causes:
incidence, remission, case fatality, and all other mortality. The parameters of the model
depend on each other, and using these relationships, 1 parameter such as incidence can be
modeled based on other parameters such as prevalence, case fatality, and duration (for
formulas and details, see Barendregt et al., 2003). We used the derived estimates of duration
that were consistent with prevalence, incidence and mortality, rather than the empirical
estimates, as the derived estimates were not only consistent with other epidemiological
indicators, but were also conservative (i.e., shorter duration). Dependent on age, the so
derived durations varied between 2.6 and 3.7 years for men and between 1.8 and 2.5 years
for women.

Risk Relations Associated with AUD

Mortality risks of AUD were derived from the meta-analyses of prospective and historical
cohort studies (Roerecke and Rehm, 2013). In these meta-analyses, people with AUD were
identified as either seeking AUD treatment or in general population surveys with validated
instruments. Relative risks (RRs) were pooled for 2 mutually exclusive groups. For the first
group, which comprised individuals with treated AUD, that is, AUD identified by a
physician's diagnosis in treatment samples, mortality risks were separately stratified by age
and by sex.

For the second group, people with AUD identified in population surveys (for a listing of all
studies see Table S4), age stratification was not possible due to a lack of data. While there
were several stratified studies for men to pool, no completely stratified estimates were
available for women from population studies. We therefore used the pooled estimate for
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population studies that did not stratify by sex as the estimate for women. Because women
with AUD showed markedly higher risk of mortality than men with AUD in all age
categories in the treatment samples, the risk for women based on the joint samples is most
likely a conservative estimate.

Overall, the mortality risk for individuals in the treatment sample was markedly higher than
the risk for those with AUD in the general population (which we consider outside of
treatment for this analysis; see also Table S5): For men, pooled RR = 3.38 (95% confidence
interval [C1]: 2.98 to 3.84) in treatment samples compared with 1.91 (95% CI: 1.51 to 2.42)
for AUD in the general population; for women, RR = 4.57 (95% CI: 3.86 to 5.42) compared
with 1.95 (95% CI: 1.49 to 2.55). Thus, 94.5% of people with AUD were assigned an RR of
1.91 (men) or 1.95 (women), and 5.5% of people with AUD were assigned an age-specific
RR with an average of 3.38 (men) or 4.57 (women). We conducted sensitivity analyses
where all of the sample would receive the lower risk.

Calculations of YLL and YLD

The YLL component was estimated based on deaths associated with AUD and thus required
prevalence of AUD and relative mortality risks. The YLD component was based on
incidence, average duration, and the associated DW. As explained above, YLD was only
based on AD.

Years of Life Lost Due to Premature Mortality—To estimate the number of deaths
associated with AUD in the United States, AUD prevalence estimates obtained from
NESARC (divided into those in treatment and those outside of treatment) were combined
with the respective RR to derive age- and sex-specific AUD-associated fractions (Hanley,
2001; Walter, 1976) using the following formula:

Y piRR; — D00 p; RR;

AAF =
Z?:l p; RR;

where AAF = the age- and sex-specific AUD-attributable fraction or the proportion of
deaths for a given sex and age group associated with AUD; i = the different subpopulations,
that is, people with AUD in treatment for AUD, people with AUD outside of treatment, and
people with no AUD, all separated by sex and age; p; = the proportion of the total age- and

sex-specific population in the various subpopulations i; p; = the proportion of the total age-
and sex-specific population in the various subpopulations i under the counterfactual

exposure level, that is, no AD in either group and all RRs = 1, so that the term 2?21 P; RR;
is actually 1; RRi = the relative risk of death for the subpopulation group i.

The age- and sex-specific AAFs were then multiplied by the respective number of deaths.
Sex- and age-specific life expectancies for the age categories used in this analysis were
obtained from the U.S. Department of Health and Human Services for 2005 (Arias et al.,
2010). YLL are defined as the product of the number of deaths multiplied by the standard
life expectancy at the age of death (in years). YLL were calculated using a time-discounting
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(3%) methodology; that is, each successive year of life expectancy was reduced by 3 % to
account for peoples' preference for a healthy year now rather than a healthy year in the
future (Mathers et al., 2006).

Years of Life Lost Due to Disability—As described above, we based the disability
component (YLD) of the burden of disease solely on AD, using the following standard
formula:

YLD=I"DW*L

where | = the number of incident cases of AD; DW = disability weight; L = the average
duration of AD until remission or death (years).

DWs were estimated based on the NIH burden of disease study for the United States (Rehm
and Frick, 2010, 2013). As this study did not estimate age- and sex-specific DWs, we used
the score of the Mental Component Summary (MCS) of the Short-Form 12-Item Health
Survey, version 2 (SF-12; Kosinski et al., 2007; Ware et al., 1996), which was part of the
NESARC survey, to obtain adjustments by sex and age. Age- and sex-specific DWs were
calculated by adjusting the overall DW by the age- and sex-specific ratio for people with AD
derived from the MCS. As a result, the average DW for all people with AD was the same as
the DW of the NIH study.

We separated AD into 2 degrees of severity (Samokhvalov et al., 2010) and based the more
severe cases on the incident cases of AD entering treatment (Hasin et al., 2007), that is,
5.5% of the people with AD. For a description of the health states underlying the severe and
less severe cases, we used the review of Samokhvalov and colleagues (2010). This resulted
in a DW of 0.147 for less severe cases, and of 0.656 for the severe cases (see also Table S6).
As with YLL calculations, a time-discounting rate of 3% was used (Mathers et al., 2006).

Disability-Adjusted Life Years

Disability-adjusted life years (DALY's) were then calculated by adding YLL and YLD.

Estimation of Uncertainty

Results

Monte Carlo simulations were used to determine the 95% Cls for the age- and sex-specific
AAFs and YLD (Gmel et al., 2011b). Of 100,000 randomly generated sets of all underlying
parameters were used to compute Cls for AAFs and YLD. The 95% Cls were defined as the
range between the 2.5th percentile and 97.5th percentile of the 100,000 randomly generated
AAFs and YLD.

Prevalence of AUD in the U.S. population by sex and age, divided into the categories of AD
and alcohol abuse based on NESARC data, showed consistent and expected patterns (Fig.
1). Men in all age categories had a higher prevalence than women, prevalence in both sexes
decreased with age, and AD was more prevalent than alcohol abuse, except in the youngest
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age category (Fig. 1, Table S1). The numbers of deaths associated with AUD were
considerable: We estimated that approximately 53,000 male deaths and 12,000 female
deaths in the United States in 2005 were associated with AUD (Table 1).

Estimates of the proportion of all deaths associated with AUD in the United States, that is,
AUD-associated mortality by sex and age, are provided in Fig. 2 (see also Table S2). Given
the sex- and age-specific prevalence of AUD indicated in Fig. 1, the proportion of AUD-
associated deaths was higher for men than for women. From a maximum of 24% among
men 18 to 24 years of age, the proportion declined steadily with increasing age, amounting
to <1% for the age group 75 years and older (both sexes combined). However, the overall
toll of AUD-associated mortality was quite high, comprising 4.5% of all-cause mortality for
men and 1.0% of all-cause mortality for women (total: 2.7%; details in Table S2). The
absolute number of AUD-associated deaths within any 10-year age group was highest
among those 45 to 54 years of age for both sexes, where 10.4% of all deaths were associated
with AUD in men and 4.4% in women (Tables 1 and S2). The reason for the apparent
inconsistency between this observation and the result outlined in Fig. 2 (in which the
proportion of AUD-associated deaths is highest in the youngest age group) is that mortality
rates increase exponentially over a lifespan, so that at older ages a low AAF can translate
into a large number of AUD-associated deaths.

In the sensitivity analysis, based on the general population risk parameters only, 15% less
overall mortality was estimated, 47,000 men and 10,000 women.

For the United States in 2005, we estimated that 923,000 male YLL and 229,000 female
YLL were associated with AUD (see Table 2). People 45 to 54 years of age also dis played
the highest number of YLL. Given the nature of YLL, the younger age groups become
proportionally more important (when compared to death as the outcome), and for both sexes,
people 35 to 44 years of age were the second largest contributor to YLL. Because AUD
often impact people early in their lives, the proportion of AUD-associated YLL of all YLL
(total: 4.7%; men: 7.2%; women: 2.0%) is higher than the respective portion for deaths; as
well, the ratio of YLL to deaths for AUD is much higher compared with other disease
categories, such as most chronic diseases or tobacco use disorders (World Health
Organization, 2008).

In terms of YLD (Table 3), in the United States in 2005, men experienced a total of
1,785,000 YLD associated with AUD (as estimated via AD only), while women experienced
658,000 YLD. This difference by sex is not surprising given the higher incidence and longer
duration of AD (data not shown) in men. For both sexes, the burden of disability is highest
in the younger age groups where the incidence of AUD is highest. This pattern exists even
though the DWs for AD in the younger age groups are lower. For both sexes, a considerably
larger burden of AD stems from YLD than from YLL.

Figure 3 (see also Table S3) provides DALY by sex and age, as well as the proportion of

DALYs made up by YLD (the proportion made up by YLL by definition is 100% minus the
proportion made up by YLD). Of the 3,595,000 DALY associated with AUD in the United
States in 2005, a greater burden was caused by disability from AD (YLD accounted for 68%
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[men 66%; women 74%] of the DALY's associated with AUD) as compared to premature
mortality from AD. There is a steep age gradient in the composition of DALY's: The older
the person, the lower the proportion of DALY's stemming from YLD. Thus, in young and
middle adulthood, up to age 45 in men (but up to age 65 in women), the burden of disease
associated with AUD is mainly constituted by its disabling effects, whereas in older age, the
main effect is mortality.

Discussion

AUD were found to be associated with a substantial burden of disease in the United States.
Most of the burden stems from the disability associated with AUD, but AUD were linked
also to 65,000 deaths per year. For many of the AUD-associated diseases, there is evidence
that the impact of alcohol is causal (Rehm, 2011; Rehm et al., 2010). Heavy drinking, both
continuous and episodic, has been causally linked to more than 200 diseases and injuries as
measured in the 3-digit ICD, revision 10 codes (Gmel et al., 2011a; Rehm et al., 2010).
More than 30 disease categories alone have alcohol or alcoholic in their name, meaning that
without any alcohol consumption there would be no deaths or disability from these diseases.
The only notable exception from clear causality seems to be mental disorders as mortality
outcomes. While there is good evidence that alcohol consumption and AUD can cause
mental disorders such as depression (Rehm et al., 2004), reverse causality occurs as well
(Bolton et al., 2009). Additionally, underlying factors such as genetic vulnerability may be
responsible for both AUD and co-occurring mental disorders (Kendler et al., 2003; Rehm et
al., 2004). In addition, as there is considerable co-morbidity with AUD, both physical and
mental co-morbid disorders (e.g., tobacco use disorders) may have been responsible for part
of the mortality in people with AUD. There is ho good methodology to correct for the
impact of these co-morbidities. Thus, we cannot claim that all of the mortality associated
with AUD was causally attributable to AUD.

The sensitivity analyses applying the lower RR estimates to all the population resulted in
57,000 deaths (15% less mortality). While this is still a large number, we believe it is an
underestimate, as our prevalence estimates did not include special and vulnerable
populations with multifold prevalence of AUD, especially more severe AUD, compared
with the survey population (hospital and prison populations, homeless).

Notwithstanding the impact of AUD on mortality, the main component of the disease burden
of AUD seems to be disability. AUD globally have been ranked among the most disabling
disease conditions (World Health Organization, 2008), and current analyses corroborate this
finding for the United States: AUD were estimated to be associated with almost twice as
much disability as premature mortality in the United States in 2005 (overall YLD: 2.13
million, YLL: 1.15 million).

Before drawing conclusions from the results of this study, further potential limitations of
this contribution must be considered. First, the underlying numbers for prevalence,
incidence, and duration are based on the NESARC, and thus on subjective reporting. While
this reliance may introduce some biases, the methodology of the NESARC has been
subjected to various validity and reliability studies showing high quality (for details and
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references see Data S1). Estimating duration was the most challenging problem, as it could
only be estimated from censored data and based on a very strict definition of remission,
leading to potential bias in estimation. The resulting estimates for duration were higher than
expected from prevalence data and other epidemiological indicators, but we were able to
correct this potential overestimation by means of DISMOD internal consistency analysis
(see methodology section above).

Another problem with prevalence estimates from surveys has been mentioned before. A
sizable number of people with more severe AUD are not in the sampling frame, most
notably homeless and imprisoned people, and some people cannot be interviewed as they are
institutionalized at the time of the survey (Shield and Rehm, 2012). Recent reviews have
shown that these groups have multifold AUD prevalence, for example for homeless above
an average prevalence of AD of 38% was found (Fazel et al., 2008). Further studies may be
able to better estimate the prevalence of AUD by combining studies from various
populations (general household population, prison inmates, homeless) and may also have
better means to enumerate severe dependence.

The second underlying element of the analysis is the metaanalysis on AUD and mortality
(Roerecke and Rehm, 2013). Based on the comment of a reviewer, we performed a country-
specific meta-analysis for studies from the United States only (Table S5), and while the Cls
overlap for all 4 RRs, the U.S. studies show RRs, which are about 15 to 25% lower (except
for men in the general population, where the RR is slightly higher). One reason for this is
that U.S. studies are relatively old, and the mortality associated with AUD has increased
over time (Roerecke and Rehm, 2013). However, it cannot be excluded that the estimates for
YLL may be slightly overestimated.

Finally, we used the DWs of the NIH DALY study to calculate AUD-associated YLD, as
we believe these country-specific data are the best choice. Comparing our DWs with the
GBD 2010 Study, the values of the NIH DALY study were actually lower (see Table S6 for
a comparison; for the DWs used in the GBD 2010 Study, see Salomon et al., 2012), that is,
more conservative. Additionally, we also corroborated our results with a large Canadian
general population study (Mcintosh et al., 2007), where town house meetings were held to
derive DWs via standard gamble methodology. This sensitivity study yielded comparable,
but somewhat lower, results (about 23% lower YLD). In sum, while we cannot exclude that
even NIH experts may be subject to bias, the so derived DWs were comparable with other
estimates derived via completely different methodology.

The numbers of deaths, YLL, YLD, and DALY estimated in this article to be associated
with AUD in 2005 in the United States are considerably larger than those numbers estimated
in the GBD Study for the United States in 2004 (World Health Organization, 2008). The
2004 GBD Study estimated that 5,800 deaths, 101,500 YLL, 1,332,100 YLD, and 1,433,600
DALYs were attributable to AUD for people 18 to 64 years of age. In comparison, our
estimates for the same age group for deaths and YLL were several times higher, and for
YLD and DALY were around twice as high.
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The differences in numbers of deaths and YLL are simple to explain: The 2004 GBD Study
was restricted to deaths where AUD were named as the cause of death (i.e., on the death
certificate), while we defined AUD as a risk factor for mortality by applying AAFs based on
current prevalence in the United States and RR relationships for mortality among AUD from
a large meta-analysis (see Discussion above). Thus, our estimates of deaths should be more
comparable with estimates of deaths caused by alcohol use or heavy alcohol use as a risk
factor (for such comparisons in a different jurisdiction, see Rehm et al., 2013), and not just
as a cause of death from a death certificate.

Estimates of YLD, however, should be comparable with the 2004 GBD Study estimates.
The estimated number of YLD in this study was 1.8 times higher than the 2004 GBD Study
estimates (1.8 times higher for men and 1.9 times higher for women). Both estimates are
based on internally consistent data. Our study has the advantage of being based on empirical
data for prevalence and incidence from the best U.S. survey data available as well as on
DWs specifically for the United States, combined with empirical data on the prevalence of
severity of treatment and other epidemiological indicators by sex and age, while the 2004
GBD Study data were derived top-down from global/regional data. Thus, we consider our
estimates for the burden of disease as more valid and empirically evidenced than the 2004
GBD Study data. The 2 estimates are for different years (2004 and 2005), but as alcohol
consumption in the United States was relatively stable in 2004 and 2005, the differences
between our estimates and those in the 2004 GBD Study are not likely due to an increase in
AUD.

AUD were shown to be responsible for a sizable portion of mortality and the burden of
disease in the United States, a finding similar to recent European studies with slightly
different methodology (Rehm et al., 2013; Wittchen et al., 2011). As all alcohol-attributable
burden is in principle avoidable (Rehm et al., 2006), the question of how it can be reduced
should be investigated. The usual measures aimed at preventing alcohol-attributable
problems, such as taxation and restrictions on availability and marketing, have been shown
to be effective in numerous studies (Anderson et al., 2009; Babor et al., 2010) and have been
shown also to have an impact on AUD (Rehm and Greenfield, 2008). However, these
measures may need to be supplemented by specific measures aimed at AUD to reduce heavy
drinking and associated mortality and disability risks, such as brief interventions and
treatment (Babor et al., 2010; Heather, 2012; Kaner et al., 2007; McQueen et al., 2011;
Rehm and Roerecke, 2013). Currently, the treatment rate in the United States is quite low,
with about 5% of all people with AUD in treatment in the same year (see above), and as
treatments for AUD in general have been shown to be effective (as overviews, Berglund et
al., 2003; Hester and Miller, 2003), an increase in the treatment rate for AUD can be
expected to have positive public health consequences (Rehm et al., 2013).

In conclusion, as there are effective ways in which to reduce the alcohol-attributable burden,
including the burden associated with AUD, we see no reason why the United States should
accept the high level of the burden of disease currently associated with AUD.
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Fig. 1.

Prevalence of alcohol use disorders by category, sex, and age in 2005.

Sources: NESARC data (Wave 1, 2001 to 2002, own calculations), and United Nations
population estimates for 2005. For exact numbers and confidence intervals, see Table S1.
NESARC, National Epidemiologic Survey on Alcohol and Related Conditions.
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Proportion of all deaths associated with alcohol use disorders in 2005, by sex and age. For

exact numbers and confidence intervals, see Table S2.
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Fig. 3.
Number of disability-adjusted life years lost associated with alcohol use disorders in 2005,

by sex and age. For exact numbers and confidence intervals, see Table S3. YLL, years of
life lost to premature mortality; YLD, years of life lost due to disability.
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