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Objective: Studies show that racially and ethnically minori-
tized veterans have a higher prevalence of alcohol use dis-
order (AUD) thanWhite veterans. The investigators examined
whether the relationship between self-reported race and
ethnicity and AUD diagnosis remains after adjusting for al-
cohol consumption, and if so, whether it varies by self-
reported alcohol consumption.

Methods: The sample included 700,012 Black, White, and
Hispanic veterans enrolled in the Million Veteran Program.
Alcohol consumptionwas defined as an individual’smaximum
score on the consumption subscale of the Alcohol Use Dis-
orders Identification Test (AUDIT-C), a screen for unhealthy
alcohol use. A diagnosis of AUD, the primary outcome, was
defined by the presence of relevant ICD-9 or ICD-10 codes in
electronic health records. Logistic regressionwith interactions
was used to assess the association between race and ethnicity
and AUD as a function of maximum AUDIT-C score.

Results: Black and Hispanic veterans were more likely than
White veterans tohaveanAUDdiagnosis despite similar levels
of alcohol consumption. The difference was greatest be-
tween Black andWhitemen; at all but the lowest and highest
levels of alcohol consumption, Black men had 23%–109%
greater odds of an AUD diagnosis. The findings were un-
changed after adjustment for alcohol consumption, alcohol-
related disorders, and other potential confounders.

Conclusions:The largediscrepancy in theprevalenceofAUD
across groups despite a similar distribution of alcohol con-
sumption levels suggests that there is racial and ethnic bias,
with Black and Hispanic veterans more likely than White
veterans to receive an AUD diagnosis. Efforts are needed to
reduce bias in the diagnostic process to address racialized
differences in AUD diagnosis.
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Diagnosis is a foundation of clinical decision making and
treatment (1). Diagnoses, as clinical labels, can produce lasting
stigma and, when inappropriate, can produce lasting damage to
the individuals who receive a diagnosis (2). Diagnoses that are
stigmatized, such as alcohol use disorder (AUD), can be par-
ticularly damaging. Furthermore, misdiagnosis can result in
ineffective treatment, inaccurate prognostic assessments, poor
outcomes, and distrust of the health care system (3, 4). Factors
that influencethediagnosisofbehavior-basedconditions include
medical conditions, varying symptom presentation, the clini-
cian’s levelofeducationandexperience, thepatient’swillingness
to disclose symptoms, cultural factors, and the application of
standardized criteria or assessments (5). A patient’s race or
ethnicity and ethnic and racial differences between patients and
providers can also influence diagnostic decisions through ex-
plicit or implicit bias (3, 6, 7), that is, clinicians’ conscious or
unconscious prejudices or stereotypes (8, 9).

Studies in the Veterans Health Administration of the
Department of Veterans Affairs (VA) have shown that the rate

of clinically recognized AUD is higher among Black and
Hispanic veterans than among White veterans (10). Black
veterans are also more likely than White veterans to be
identified as needing an intervention (11) and to receive
psychosocial interventions (11, 12) but less likely to receive
pharmacotherapy forAUD(13).Onepotential explanation for
the observed group disparities is that these groups differ in
alcohol consumptionpatterns (14); alternatively,AUDmaybe
viewed as a biological illness in White patients but as a be-
havioral disorder or lifestyle choice among Black and His-
panic patients (15). While these studies suggest the presence
of racial and ethnic bias in AUD diagnosis and treatment,
collateral information upon which to assess bias in the di-
agnosis ofAUD, suchas recent or lifetimemeasures of alcohol
consumption, was unavailable.

Here we examined the contribution of self-reported al-
cohol consumption to the likelihood of receiving an AUD
diagnosis among Black, Hispanic, and White veterans. To
facilitate the identification of individuals with unhealthy
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alcohol use, beginning in 2007, theVAhas routinely screened
primary care patients using the consumption subscale of the
Alcohol Use Disorders Identification Test (AUDIT-C) (16,
17), comprising the first three items of the 10-item AUDIT
(18). We examined the association of AUDIT-C scores with
AUD diagnostic codes across the three racial and ethnic
groups in a national cohort of more than 700,000 veterans.
Importantly, we are examining race and ethnicity in the
context of differential racialization; that is, because no bio-
logical basis for thesegroupsexists, raceandethnicityarebest
understood as social constructs and proxies for the experi-
ence of racism and discrimination. Specifically, we evaluated
the relationship between race and ethnicity and AUD diag-
nosis adjusting for self-reported alcohol consumption;
evaluated whether this relationship, if it exists, varies by
consumption levels; and evaluated sociodemographic and
clinical correlatesof anAUDdiagnosis.Analyseswerestratified
by sex to account for biological differences (19) related to that
variable and to examine the intersectionality of race and eth-
nicity and sex. Based on previous studies that suggest the
presence of racial and ethnic bias in diagnosis and treatment
within the VA (10–13, 20) and that bias may vary by alcohol
consumption level (21), we hypothesized that Black and His-
panic veterans would have a higher frequency of AUD di-
agnosis than White veterans after adjusting for alcohol
consumption and that the frequency of AUD diagnosis among
racialandethnicgroupswouldvarybyalcoholconsumption level.

METHODS

Study Sample
The sample for this cross-sectional studywas drawn from the
Million Veteran Program (MVP), a longitudinal cohort study
ofU.S. veterans (22). Veteranswho receive care in theVAand
consent to participate in the MVP complete two self-report
surveys and provide access to their electronic health records
(EHRs). MVP enrollment began in early 2011, and to date,
more than 930,000 veterans have been enrolled. We had
access to data for 790,091 participants, of whom 739,411 had
AUDIT-C scores and race, ethnicity, and sex data available in
their EHRs (see Figure S1, a flow diagram of study inclusion,
in the online supplement). The primary analysis included
700,012 individuals. The MVP received approval from the
Central VeteransAffairs Institutional ReviewBoard and site-
specific institutional reviewboards.Thestudywasconducted
following all relevant human subject protections.

Measures
Race and ethnicity. Race and ethnicity are included in our
study as socially defined categories that serve as proxies for
the experience of internalized, interpersonal, institutional,
and structural racism. Race and ethnicity were self-reported
in both anMVP survey and the VA EHR; data from theMVP
survey were used in this study, but when race and ethnicity
data were missing from the MVP survey, we used data from
the EHR (23). We focus here on three groups: non-Hispanic

Black (Black), non-Hispanic White (White), and Hispanic.
Self-identified Hispanic individuals were classified as His-
panic irrespective of race (24). Analyses of other racial and
ethnic groups (including multiracial individuals) are pre-
sented in the supplemental material (see Table S1A,B and
Figure S2A,B in the online supplement).

Self-reported alcohol consumption. The AUDIT-C is a valid,
reliable screening instrument routinely used to identify in-
dividuals with unhealthy alcohol use (17). It comprises the
first three items of the 10-item AUDIT (18) and measures
past-year alcohol consumption. The AUDIT-C includes the
following questions and response options. “Howoften do you
have a drink containing alcohol?” Drinking frequency re-
sponse options include never, monthly or less, two to four
times a month, two to three times a week, and four or more
times aweek. “Howmany standard drinks containing alcohol
do you have on a typical day?” Drinking quantity response
options include one or two, three or four, five or six, seven to
nine, and 10 or more. “How often do you have six or more
drinks on one occasion?”Heavy episodic drinking frequency
response options include never, less than monthly, monthly,
weekly, and daily or almost daily. The responses to each
question are scored from0 to 4 points and summed for a total
AUDIT-C score of 0 to 12 points. AUDIT-C scores $3 for
womenand$4 formen reflect unhealthy alcohol use (17) and
call for further assessment.When used to identify individuals
with current alcohol abuse or dependence, based onDSM-IV
criteria,AUDIT-C scores at these cutoffs hada sensitivity and
specificity of 0.79 and 0.56 amongmen (16) and 0.80 and 0.87
among women (25). When used to identify individuals with
AUD or unhealthy alcohol use, AUDIT-C scores at those
cutoffs hada sensitivityand specificity of 0.67and0.92 among
African American women, 0.70 and 0.91 among White
women, 0.85 and 0.88 amongHispanic women, 0.76 and 0.93
among African American men, 0.95 and 0.89 among White
men, and 0.85 and 0.84 among Hispanic men (26).

For maximal reported alcohol consumption, we extracted
the highest AUDIT-C score recorded in participants’ VA
EHRs, restricting the AUDIT-C observations to those from
October 1, 2007, when AUDIT-C screening began in the VA,
to September 30, 2019, the latest available data at the time of
analysis. In sensitivity analyses, we used age-adjusted mean
AUDIT-C scores, with age 50 as the reference point, and we
upweighted AUDIT-C scores for individuals older than
50 anddownweighted scores for those younger than 50. Each
AUDIT-C score was multiplied by the weight corresponding
to age at the time of the AUDIT-C assessment, and weighted
AUDIT-C scores were summed and divided by the weights
for each individual (27).

Heavy episodic drinking, the frequency of which was
assessed by AUDIT-C item 3, is particularly harmful and
indicative of greater vulnerability to AUD (28). To evaluate
whether the relationship between race and ethnicity and
AUD diagnosis was influenced by heavy episodic drinking
frequency, in addition to overall unhealthy alcohol use
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TABLE 1. Demographic and clinical characteristics of the veterans participating in theMillion Veteran Program, stratified by sex and race
and ethnicity (N5700,012)

Characteristic Black Hispanic White p

Men

N % N % N %

Total sample (N5638,204) 118,600 18.6 45,330 7.1 474,274 74.3

Mean SD Mean SD Mean SD

Age (years)a 59.2b,c 11.7 56.0b,d 15.4 64.7c,d 13.2 ,0.0001
AUDIT-C assessmentse 9.5b,c 4.6 8.3b,d 4.3 8.8c,d 4.3 ,0.0001

N % N % N %

Alcohol-related characteristics
Highest AUDIT-C score ,0.0001
No risk (0) 25,733b 21.7 7,637b,d 16.9 103,114d 21.7
Low risk (1–3) 46,371b,c 39.1 19,090b,d 42.1 193,946c,d 40.9
Moderate risk (4–7) 28,004b,c 23.6 11,531b,d 25.4 126,711c,d 26.7
High risk ($8) 18,492c 15.6 7,072d 15.6 50,503c,d 10.7

Alcohol use disorder 39,690b,c 33.5 11,296b,d 24.9 85,981c,d 18.1 ,0.0001
Alcohol-specific diagnosis
Cirrhosis 1,825b,c 1.5 1,025b,d 2.3 6,404c,d 1.4 ,0.0001
Neuropathy 305b 0.3 48b,d 0.1 1,188d 0.3 ,0.0001
Cardiomyopathy 395b,c 0.3 54b 0.1 726c 0.2 ,0.0001
Gastritis 457b,c 0.4 114b 0.3 1,111c 0.2 ,0.0001
Fatty liver disease 619b,c 0.5 310b,d 0.7 2,209c,d 0.5 ,0.0001
Hepatitis 842c 0.7 296d 0.7 2,530c,d 0.5 ,0.0001
Liver damage 517c 0.4 226d 0.5 1,495c,d 0.3 ,0.0001

Other clinical ICD-9 and ICD-10 diagnoses
Drug abuse or dependence 34,443b,c 29.0 7,347b,d 16.2 51,143c,d 10.8 ,0.0001
Alcohol use disorder and drug

abuse or dependence
27,232b,c 23.0 5,459b,d 12.0 35,477c,d 7.5 ,0.0001

Mental disorder 68,290b,c 57.6 27,455b,d 60.6 220,536c,d 46.5 ,0.0001
Alcohol use disorder and

mental disorder
31,181b,c 26.3 9,498b,d 21.0 65,847c,d 13.9 ,0.0001

Women

N % N % N %

Total sample (N561,808) 18,460 29.9 5,092 8.2 38,256 61.9

Mean SD Mean SD Mean SD

Age (years)a 49.2b,c 11.3 43.7b,d 13.1 52.6c,d 13.9 ,0.0001
AUDIT-C assessments 9.2b,c 4.3 7.8b,d 4.1 8.9c,d 4.3 ,0.0001

N % N % N %

Alcohol use characteristics
Highest AUDIT-C score ,0.0001
No risk (0) 3,664b,c 19.9 694b,d 13.6 6,694c,d 17.5
Low risk (1, 2) 8,639c 46.8 2,431d 47.7 17,389c,d 45.5
Moderate risk (3–7) 5,080b,c 27.5 1,647b 32.3 12,172c 31.8
High risk ($8) 1,077c 5.8 320d 6.3 2,001c,d 5.2

Alcohol use disorder 2,772b,c 15.0 672b 13.2 5,052c 13.2 ,0.0001
Alcohol-specific diagnosis
Cirrhosis 53c 0.3 17 0.3 152c 0.4 0.1150
Neuropathy 13 0.1 2 0.0 31 0.1 0.5740
Cardiomyopathy 8 0.0 0 0.0 8 0.0 0.1589
Gastritis 20 0.1 5 0.1 44 0.1 0.9326
Fatty liver disease 24b 0.1 14b 0.3 74 0.2 0.0651
Hepatitis 33c 0.2 12 0.2 103c 0.3 0.1182
Liver damage 26 0.1 5 0.1 57 0.2 0.6636

continued
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indicated by total AUDIT-C score, we examined the asso-
ciation between the maximum score on item 3 and AUD
diagnosis as a function of race and ethnicity.

Demographic characteristics and clinical diagnoses. Sex (male
or female) and age at enrollment (calculated frommonth and
year of birth and date of MVP enrollment) were extracted
from MVP surveys and EHRs; as described above, when sex
or agewasmissing from theMVP survey, data from theEHRs
were used (23). We used sex in our study because gender is
not well captured in VA EHRs. Clinical diagnoses, including
AUD, alcohol-related medical disorders (cirrhosis, neurop-
athy, cardiomyopathy, gastritis, fatty liver disease, hepatitis,
and liver damage), drug use disorders (abuse of or depen-
dence on opioids, cannabis, barbiturates, cocaine, amphetamines
and other stimulants, sedatives, and other psychoactive sub-
stances), and mental disorders (schizophrenia, schizoaffective
disorders, bipolar disorder, posttraumatic stress disorder,
and anxiety disorders) required the presence of one relevant
inpatient or two relevant outpatient ICD-9 or ICD-10 diag-
nostic codes in theEHR (see specific ICDcodes inTable S2 in
the online supplement).

Data Analysis
All statistical testswere two-tailed,with an alpha of 0.05 used
to indicate statistical significance, and were performed using
SAS, version 9.2. Descriptive statistics by racial and ethnic
group include means, standard deviations, and frequencies.
We compared characteristics across racial and ethnic groups
with analysis of variance and Tukey’s post hoc tests, chi-
square tests, andFisher’s exact tests.WeusedSpearman’s rho
as the unadjusted correlation between maximum AUDIT-C
score andAUDdiagnosis and a chi-square test to examine the
relationship between heavy episodic drinking frequency and
AUD diagnosis. We used logistic regression to measure the
adjusted association between AUDIT-C score and AUD di-
agnosis and other factors associated with an AUD diagnosis.
We used a composite variable comprising race and ethnicity
and maximum AUDIT-C score to assess the interaction ef-
fect on the likelihood of an AUD diagnosis. This 39-level

nominal variable was created by combining the three-level
race and ethnicity variable with the 13-level AUDIT-C var-
iable (e.g., race5Black, AUDIT-C50, composite5Black_0),
representing all possible combinations of the two variables.
We probed significant interactions with logistic regression
models stratifiedbyAUDIT-C score and applied aBonferroni
correction to adjust for multiple comparisons. To examine
sex differences by race and ethnicity, we used logistic re-
gressionmodels stratified by race and ethnicity. To assess the
robustness of estimates in theprimaryanalysis,weconducted
three sensitivity analyses: we substituted age-adjusted mean
AUDIT-C score for maximum AUDIT-C score; we removed
individuals with a maximum AUDIT-C score of 0 (i.e., in-
dividuals with lifetime abstention and those who quit
drinking, often due to alcohol-related problems; this is a
heterogeneous group previously described in detail [29, 30]);
andweremoved individualswithanAUDdiagnosisdateprior
toOctober 1, 2007 (i.e., thedate of the earliestAUDIT-C score
in the analysis). For all models, C-statistics served to assess
goodness of fit.

RESULTS

Ninety-one percent of the study sample were men
(N5638,204), and 9% were women (N561,808) (Table 1).

Men
Sample characteristics.The racial and ethnic distributionwas
74%White, 19%Black, and 7%Hispanic (Table 1). Themodal
maximal AUDIT-C score range was 1 to 3 across the three
groups, reflecting low risk for harmful drinking. Black male
veterans had more AUDIT-C assessments (mean59.5,
SD54.6) than Hispanic (mean58.3, SD54.3) or White
(mean58.8, SD54.3) male veterans, and Blackmale veterans
had a higher frequency of diagnoses of AUD (34%, 25%, and
18%, respectively) and drug use disorder (29%, 16%, and 11%,
respectively) than Hispanic or White male veterans. Al-
though statistically significant, differences in the prevalence
of alcohol-related diagnoses across racial and ethnic groups
were small. White men had a lower frequency of mental

TABLE 1, continued

Characteristic Black Hispanic White p

N % N % N %

Other clinical ICD-9 and ICD-10 diagnoses
Drug abuse or dependence 2,436b,c 13.2 495b,d 9.7 4,276c,d 11.2 ,0.0001
Alcohol use disorder and drug

abuse or dependence
1,578b,c 8.6 307b 6.0 2,468c 6.5 ,0.0001

Mental disorder 13,154b,c 71.3 3,739b,d 73.4 26,773c,d 70.0 ,0.0001
Alcohol use disorder and

mental disorder
2,621b,c 14.2 645b 12.7 4,786c 12.5 ,0.0001

a Numberofobservationswithmissingage:Blackmen,N55;Hispanicmen,N58;Whitemen,N542;Blackwomen,N51;Hispanicwomen,N51;andWhitewomen,
N53.

b Black versus Hispanic pairwise comparison significant at p,0.05.
c Black versus White pairwise comparison significant at p,0.05.
d Hispanic versus White pairwise comparison significant at p,0.05.
e AUDIT-C5consumption subscale of the Alcohol Use Disorders Identification Test.
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disorder diagnoses (47%) thanBlack (58%) orHispanic (61%)
men.

Racial and ethnic differences in the association between
AUDIT-C score and AUD diagnosis. The correlation between
AUDIT-C score andAUDdiagnosiswas lowest amongWhite
men (rho50.36, p,0.0001), followedbyHispanic (rho50.42,
p,0.0001) and Black (rho50.47, p,0.0001) men. At every
maximum AUDIT-C score, White men were less likely than
Blackmen to receive anAUDdiagnosis (all p values,0.0001)
(Figure 1A).Thegreatest differencewas at anAUDIT-C score
of 4 (i.e., the positive screening cutoff score for men), where
Whitemenwere approximately one-third as likely to have an
AUD diagnosis as Black men. Although Hispanic men had a

lower frequency of AUD diagnosis than Black
men across all AUDIT-C scores, the frequency
was generally higher than that among White
men, with the greatest difference also at an
AUDIT-C score of 4 (p,0.0001). The greatest
difference between Hispanic and Black men
was at an AUDIT-C score of 7, where Hispanic
menwerealmostone-third less likely thanBlack
men to have an AUD diagnosis (p,0.0001).

Irrespective of heavy episodic drinking
frequency, Black menwere significantly more
likely than Hispanic or White men to have an
AUD diagnosis (all p values ,0.0001) (see
Figure S3A in the online supplement).Overall,
Hispanic men were more likely than White
men to have an AUD diagnosis irrespective of
heavy episodic drinking frequency.

Multivariable analysis. Multivariable ana-
lyses,which adjusted for alcohol consumption
and other potential confounders (Table 2),
showed that White men were less likely than
Black or Hispanic men to receive an AUD
diagnosis. Post hoc analysis of the significant
interaction between race and ethnicity and
AUD diagnosis by alcohol consumption level
(Figure 2) revealed that Black men had
23%–109% greater odds of an AUD diagnosis
thanWhitemen atmaximumAUDIT-C scores
of1 to10(allpvalues#0.0002).AtanAUDIT-C
score of4, theoddsof anAUDdiagnosis among
Black men were more than double the odds
among White men (p,0.0001). Hispanic men
weresignificantlymore likely thanWhitemento
have an AUD diagnosis at maximum AUDIT-C
scores of 2 to 4 (all p values#0.0002), with the
highest odds at an AUDIT-C score of 2
(p,0.0001). Hispanic men were signifi-
cantly less likely than Black men to have an
AUD diagnosis at maximum AUDIT-C scores
of 1 to 8 (all p values,0.0001), with the lowest
odds at an AUDIT-C score of 4 (p,0.0001).

Among all men, having a diagnosis of a drug use disorder
was associated with nearly 13-fold increased odds of an
AUD diagnosis (p,0.0001). Greater age, having a mental
disorder diagnosis, and having alcohol-related medical disor-
ders were also associated with significantly greater odds of an
AUD diagnosis (p,0.0001).

Women
Sample characteristics. The racial and ethnic distribution
amongwomenwas 62%White, 30%Black, and 8%Hispanic
(Table 1). ThemodalmaximalAUDIT-C score rangewas 1 to
2 for each group, reflecting low risk for harmful drinking.
Black female veterans had more AUDIT-C assessments on
average (mean59.2, SD54.3) than Hispanic (mean57.8,

FIGURE 1. Percentage of veterans participating in the Million Veteran Program and
diagnosed with alcohol use disorder as a function of maximum AUDIT-C score,
stratified by race and ethnicitya
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a Panel A shows data for men (N5638,204), and panel B shows data for women (N561,808).
The connecting lines are for visualization purposes only and the data should not be
interpreted as continuous. AUDIT-C5consumption subscale of the Alcohol Use Disorders
Identification Test.
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SD54.1) and White (mean58.9, SD54.3) female veterans.
The frequency of AUDdiagnosis amongBlackwomen (15%)
was significantly higher than among White or Hispanic
women (both 13%; p,0.0001 and p50.001, respectively).
The frequency of a drug use disorder was highest among
Black women (13%) and lowest among Hispanic women
(10%). The frequency of a mental disorder diagnosis was
higher among Hispanic women (73%) than among Black
(71%) orWhite (70%)women. Significant racial and ethnic
group differences in the prevalence of other alcohol-
related diagnoses were small.

Racial and ethnic differences in the association between
AUDIT-C score and AUD diagnosis. The correlation between
AUDIT-C score and AUD diagnosis was lower amongWhite
women (rho50.30, p,0.0001) than Hispanic (rho50.37,
p,0.0001) or Black (rho50.40, p,0.0001) women. Black
women had a higher likelihood of an AUD diagnosis than
White or Hispanic women at nearly every level of alcohol
consumption (Figure 1B), which was significant at AUDIT-C
scores of 2 and4 to 7 (all p values,0.05). AtAUDIT-C scores of
0 and 7, White womenwere more likely thanHispanic women
to have an AUD diagnosis. The maximal difference in the
proportionof individualswith anAUDdiagnosis betweenBlack
andWhitewomenwas at an AUDIT-C score of 4 (22% vs. 12%,
respectively; p,0.0001).

Racial and ethnic differences in the association between
AUD frequency and heavy episodic drinking were also ob-
served among women. Black women were more likely than

Hispanicwomen to receiveanAUDdiagnosiswhenreporting
heavy episodic drinking weekly or less often (AUDIT-C item
3 scores of 0 to 3; all p values #0.01) (see Figure S3B in the
online supplement).

Multivariable analysis. The overall interaction between race
and ethnicity and maximum AUDIT-C score on AUD diag-
nosiswas significant (p,0.0001) (Table 2). Specifically, Black
women had a higher probability of an AUD diagnosis than
Hispanic orWhitewomen atmoderate AUDIT-C scores, and
Hispanicwomenhad a lower probability than Black orWhite
women of an AUD diagnosis at higher AUDIT-C scores (see
Figure S4 in the online supplement). A diagnosis of a drug use
disorder was associated with a.13-fold increased odds of an
AUDdiagnosis (p,0.0001) (Table 2).Olderwomenand those
with a mental disorder diagnosis or alcohol-related health
conditions had significantly greater odds of anAUDdiagnosis
(all p values ,0.001) (Table 2).

Sex Differences in AUD Diagnosis
After adjusting for alcohol consumption and other potential
confounders, women had significantly lower odds of an AUD
diagnosis than men overall and when stratified by race and
ethnicity (Table 2). Compared to their male counterparts,
Black women had the lowest odds of an AUD diagnosis
(adjusted odds ratio50.57, p,0.001), followed by White
women (adjusted odds ratio50.68, p,0.001) and Hispanic
women (adjusted odds ratio50.70, p,0.001) (see Table S3 in
the online supplement).

TABLE 2. Factors associated with alcohol use disorder diagnosis in the overall sample of veterans participating in the Million Veteran
Program and in groups stratified by sexa

Overall (N5699,952) Men (N5638,149) Women (N561,803)

Variables

Adjusted
Odds
Ratio 95% CI p

Adjusted
Odds
Ratio 95% CI p

Adjusted
Odds
Ratio 95% CI p

Race and ethnicity 3
highest AUDIT-C score

,0.0001 ,0.0001 ,0.0001

Black (reference5White) 1.92 1.81, 2.03 ,0.0001 2.03 1.91, 2.15 ,0.0001 1.21 1.02, 1.44 0.0318
Hispanic (reference5

White)
1.25 1.14, 1.38 ,0.0001 1.27 1.15, 1.40 ,0.0001 1.04 0.77, 1.41 0.8013

Women (reference5men) 0.67 0.65, 0.69 ,0.0001 - - - - - -
Age (10-year increments) 1.05 1.04, 1.05 ,0.0001 1.05 1.04, 1.05 ,0.0001 1.08 1.06, 1.11 ,0.0001
Alcohol-related diagnosis
Cirrhosis 15.94 14.80, 17.18 ,0.0001 15.76 14.61, 16.99 ,0.0001 20.40 12.24, 34.02 ,0.0001
Neuropathy 14.34 11.52, 17.85 ,0.0001 13.79 11.06, 17.19 ,0.0001 174.67 17.41, .999.99 ,0.0001
Cardiomyopathy 16.48 13.27, 20.46 ,0.0001 16.28 13.10, 20.24 ,0.0001 32.17 4.83, 214.21 0.0003
Gastritis 30.24 19.62, 46.60 ,0.0001 30.65 19.60, 47.94 ,0.0001 21.23 3.99, 113.02 0.0003
Fatty liver disease 4.67 4.15, 5.25 ,0.0001 4.68 4.15, 5.28 ,0.0001 4.70 2.52, 8.77 ,0.0001
Hepatitis 14.74 11.70, 18.56 ,0.0001 15.50 12.22, 19.66 ,0.0001 4.77 1.89, 12.05 0.0009
Liver damage 8.36 6.80, 10.28 ,0.0001 8.03 6.50, 9.90 ,0.0001 21.62 7.09, 65.96 ,0.0001

Other clinical ICD-9 and ICD-10 diagnoses
Drug use disorder 12.79 12.53, 13.05 ,0.0001 12.66 12.40, 12.93 ,0.0001 13.16 12.27, 14.12 ,0.0001
Mental disorder 3.21 3.16, 3.27 ,0.0001 3.16 3.10, 3.22 ,0.0001 5.08 4.53, 5.69 ,0.0001

C-statistic 0.91 0.90 0.91

a The odds ratios are those at the mean highest AUDIT-C score (mean scores of 3, 3, and 2 for overall, men, and women, respectively). Number of observations
with missing age: Black men, N55; Hispanic men, N58; White men, N542; Black women, N51; Hispanic women, N51; and White women, N53. AUDIT-
C5consumption subscale of the Alcohol Use Disorders Identification Test.
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Sensitivity Analyses
Sensitivity analysis using age-adjusted mean AUDIT-C score.
An analysis using age-adjusted mean rather than maximum
AUDIT-C score did not substantially affect the overall
findings or the differences within sexes (see Table S4 in the
online supplement).

Sensitivity analysis excluding individuals with maximum
AUDIT-C score of 0.When the analytic samplewas restricted
to individuals with a maximum AUDIT-C score .0 (N5
552,437), there were no meaningful changes in the overall
findings or in the findings among men (see Table S5 in the
online supplement). Among women, although the overall in-
teraction between race and ethnicity andmaximumAUDIT-C
score remainedsignificant, the comparisonofBlack andWhite
women at a maximum AUDIT-C score of 3 (i.e., the mean
AUDIT-C score amongwomenwithmaximumAUDIT-C.0)
was not significant (see Table S5 in the online supplement).

Sensitivity analysis restricting AUD diagnosis date. The re-
moval of individuals with an AUD diagnosis prior to October
7, 2010, reversed thedirection of the overall age effect and the
effectwithinsexes:olderagebecameassociatedwithreduced

odds of an AUD diagnosis
(see Table S6 in the online
supplement). This finding is
likelybecause theaverageage
of individuals with an AUD
diagnosis in the primary
analysis was 57.9 years
(SD512.3) and the average
age of those with an AUD
diagnosis in the sample for
this sensitivity analysis was
55.5 years (SD513.6). Among
women, the overall interac-
tion between race and eth-
nicity and maximum
AUDIT-C score remained
significant, although the
comparison of Black and
White women at a maximum
AUDIT-C score of 2 (i.e., the
mean AUDIT-C score among
women in the date-restricted
sample) was not significant
(see Table S6 in the online
supplement). No other find-
ings changed significantly.

DISCUSSION

In this sample of more than
700,000 veterans, we identi-
fied a differential frequency

of AUD diagnosis by race and ethnicity. The greatest dis-
crepancywasamongBlackmen,who, at all but the lowest and
highest levels of alcohol consumption, had23%–109%greater
odds of anAUDdiagnosis thanWhitemen.Hispanicmenhad
20%–32% greater odds of anAUDdiagnosis thanWhitemen.
The prevalence of disorders associatedwith persistent heavy
drinking (e.g., alcoholic cirrhosis and hepatitis), whose di-
agnoses generally rely on objectivemeasures (e.g., laboratory
values and ultrasound findings), was similar across the three
groups, which suggests that the greater likelihood of an AUD
diagnosis among Black and Hispanic veterans was likely not
due to different levels of alcohol consumption. The associ-
ation between race and ethnicity and AUD diagnosis
remained after adjustment for alcohol consumption level,
alcohol-related disorders, drug use disorders, and other
potential confounders.

The sample for which we had EHR data on self-reported
alcohol consumption andAUDdiagnosiswas large enough to
account for multiple potential contributing factors. The
frequency of AUD here (21% overall) was lower than that in
the general population estimate (29%) from the National
Epidemiologic Survey on Alcohol and Related Conditions–
III (NESARC-III) (31), and the frequency was lower among

FIGURE 2. Forest plots of adjusted odds ratios for the association between race and ethnicity and
diagnosis of alcohol use disorder among men, stratified by maximum AUDIT-C score (N5638,149)a
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both men (22% here vs. 36% in NESARC-III) and women
(14% here vs. 23% in NESARC-III). Notably, the VA EHR
data are cumulative over approximately 20 years of available
data, compared with lifetime estimates in NESARC-III. In a
previous VA study (10), the frequency ofAUDwas 10%among
Black veterans, 7% among Hispanic veterans, and 6% among
White veterans, compared with 31%, 24%, and 18%, re-
spectively, in the present study. Despite the use of diagnostic
data from a single year in that study, rather than the cu-
mulative estimate from the VA EHR obtained in the present
study, both studies found the same order of AUD frequencies
by race and ethnicity, which was opposite that found in
NESARC-III,whereBlack individuals had the lowest lifetime
AUD prevalence (22%), followed by Hispanic (23%) and
White (33%) individuals.

Notably, NESARC-III used a structured diagnostic in-
terview, which is likely to be more accurate (i.e., less biased)
than a clinical interview, as is used in theVA,which could also
contribute to the higher prevalence of AUD in the general
population than in the VA population. Our findings in the VA
population highlight differential clinical assessment of AUD
by race and ethnicity, and this difference could be due to
overdiagnosis of Black veterans, underdiagnosis of White
veterans, or,more likely, a combination of the two. Both kinds
of misdiagnosis can have harmful effects, because over-
diagnosis can be stigmatizing and underdiagnosis can delay
treatment. Consistent with the observation that there are
disparities in the diagnosis of AUD associated with race and
ethnicity, the strength of correlations between AUDIT-C
score and AUD diagnosis increased monotonically in both
sexes. Specifically, White veterans showed the lowest cor-
relation between AUDIT-C score and AUD diagnosis, His-
panicveterans showedan intermediatecorrelation, andBlack
veterans showed the highest correlation. The findings sug-
gest that White veterans are underdiagnosed with AUD.
Despite a higher rate of referral and treatment for AUD
among Black veterans than among White or Hispanic vet-
erans (11), the available data do not allow us to determine the
net impact of the diagnostic differences on patient outcomes.
Any potential benefit of greater treatment rates should not
overshadow the central issue that racialized inequity in as-
sessment, particularly of Black patients, appears to exist.
Studies are needed to examine the mechanism by which
veterans receive an AUD diagnosis and multilevel factors
such as bias and systemic racism that likely affect the ob-
served inequity.

The greatest disparity in AUD diagnosis after adjustment
for potential confounders occurred at maximum AUDIT-C
scores of 3 and 4, near the cutoff for a positive AUDIT-C
screen ($3 for women;$4 for men). These findings suggest
that, at scores near the threshold, providers aremore likely to
assign a diagnosis of AUD to Black or Hispanic than White
veterans (6, 32, 33). In a series of experiments that evaluated
implicit stereotyping, physicians were more likely to asso-
ciate stigmatizingmedical conditions (e.g., druguse andHIV)
with Black than White patients (6, 32), suggesting that

diagnostic disparities may reflect implicit bias. Studies of
diagnostic disparities suggest that they could result from the
differential presentation of psychiatric symptoms across
racial and ethnic groups (10, 21). Although this perspective
could reflect the impact of culture on psychiatric symp-
tom presentation (34), it also indirectly acknowledges
that diagnostic science and practice reference the White
experience.

Research has also shown that psychological distress and
social disadvantage (including factors such as poverty, racial
and ethnic stigma, unfair treatment, and cumulative disad-
vantage) can contribute to persistent racial and ethnic dis-
parities among individuals with alcohol dependence despite
lower levels of heavy alcohol consumption (21, 35, 36). Al-
though social disadvantage likely mediates or moderates the
associations identified in the present study, as observed in
other studies using national samples (21, 35, 36), we did not
have access to such measures. The interrelationships of race
and ethnicity and social disadvantage and their effects on
alcohol-related problems are complex and merit in-depth
exploration in the veteran population.

We found that the presence of a diagnosis of a drug use
disorder and an AUD diagnosis were highly correlated.
These disorders commonly co-occur, both in the VA
population (37) and the general population (31, 38). In
NESARC-III, the prevalence of a concurrent AUD and
drug use disorder (which may include cannabis and to-
bacco use disorders) did not differ substantially by race
and ethnicity (Black, 9%; Hispanic, 7%; White, 8%) (34).
However, in the present study sample, Black men were
over three times (23%) andHispanicmenwere 1.5 times as
likely (12%) as White men to have at least one comorbid
drug use disorder (8%). Thismay be because once a patient
receives an AUD diagnosis, providers are more likely to
query the patient about use of other substances or vice
versa. The findings may also reflect implicit bias toward
Black and Hispanic veterans, which prompts additional
screening for use of other substances in these populations
(6, 39, 40).

More research is needed to understand the source of these
differences. To aid in the valid diagnosis and treatment of the
use of multiple substances, standardized screening and as-
sessment methods are recommended. This, by itself, how-
ever, may not be adequate, as there are multiple examples of
racial bias in medicine that occur even when objective tests
are used. A commonly cited example is the estimated glo-
merular filtration rate, where different formulas have been
used for Black andWhite patients. This has led to less access
to kidney transplant forBlack thanWhite individuals, despite
comparable levels of severity of renaldisease.Other examples
of biased algorithms include those used to predict the risk
posed by a trial of labor in women who have previously
delivered a baby via cesarean section, the risk of developing
breast cancer, the risk of developing a kidney stone, and
the use of spirometry to measure lung function, among
others (41).
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In our study, women were less likely than men to receive
an AUD diagnosis, consistent with population estimates (42)
andfindings among veterans (43). Althoughwomen consume
less alcohol than men, this difference has been decreasing in
recent years (44). In studies of unhealthy alcohol use,women
experience greater alcohol use–related stigma thanmen (45),
which could impact how providers respond to (46) and
document (20) alcohol use among women. More research is
needed to understand sex and gender differences, and their
intersection with race and ethnicity, in substance use
reporting and documentation in the medical record.

Similar to the findings amongmen, at nearly every level of
alcohol consumption, Black women were more likely than
Hispanic and White women to receive an AUD diagnosis,
despite having a similar distribution of alcohol consumption
and prevalence of alcohol-related disorders among the
groups. There were few differences in the relationship be-
tween AUD frequency and alcohol consumption between
Hispanic and White women. Where such differences were
present, White women had a greater frequency of AUD di-
agnosis than Hispanic women, consistent with estimates
from the 2019 National Survey on Drug Use and Health,
where alcohol use prevalence was higher among non-
Hispanic White women than Hispanic women (42).

Our study has several limitations. Despite obvious differ-
ences in the frequency of AUD diagnosis by racial and ethnic
group, the basis for the discrepancies cannot be ascertained
using EHR data, and we did not have information on how
diagnoses were made. Second, self-reported measures of al-
cohol consumption may be subject to recall bias. In two U.S.
national surveys (total N.494,000) that used AUDIT-C data
from participants who reported past-year drinking (47) ap-
proximately 20% of male and female veterans reported
drinking levels that were inconsistent with screening results
based on standard cutoff scores. Because the available data did
not permit a conclusion to be drawn as to the source of the
discrepancies, objective measures of alcohol use (e.g., bio-
markers) are needed to validate self-reports. Third, we did not
have data on socioeconomic or social disadvantage factors,
which may have mediated or moderated the associations
identified in this study. Fourth, findings from a sample of U.S.
veterans enrolled in a genetic cohort studymay not generalize
tootherpopulations, including thegeneral veteranpopulation.
Lastly, the substantially smaller number of female relative to
male veterans provided less statistical power to detect dif-
ferences among women.

Our study also has notable strengths. The availability of
annual assessments of alcohol consumption and informative
EHRs enabled us to analyze relationships betweenmeasures of
alcohol consumption and AUD diagnosis, with analyses that
included multiple clinical factors that could influence these
associations. Whereas previous studies could analyze data
spanning only several years (10–13, 20), we analyzed data from
individuals’ entire VA EHRs. Second, the large and diverse
sample, particularly of men, provided enough statistical power
toexaminefactors thataffect the likelihoodofanAUDdiagnosis.

CONCLUSIONS

We identified a large, racialized difference in AUD diagnosis,
with Black and Hispanic veterans more likely than White
veterans to receive the diagnosis at the same level of alcohol
consumption. The absence of other factors to explain this
discrepancy strongly suggests the presence of racial and
ethnic biases in the diagnosis of AUD by VA practitioners.
These findings should encourage the VA to examine the
causes of observed differences by conducting prospective
studies, which could include simulated patients and a diverse
group of practitioners whose interactions are recorded and
analyzed. These evaluations, together with post hoc inter-
views with practitioners, could provide insights into the
diagnostic thought process and how it is affected by race and
ethnicity. Insights resulting from such efforts could guide
changes in screening and diagnostic methods. Other options
for reducing these disparities include greater use of struc-
tured diagnostic interviews, enhanced education in diag-
nosing AUD, and the identification and remediation of
multilevel bias and racism-related contributors to racialized
differences in diagnosis.

AUTHOR AND ARTICLE INFORMATION

Mental Illness Research, Education, and Clinical Center, Veterans Inte-
grated Service Network 4, Philadelphia (Vickers-Smith, Hartwell, Kember,
Kranzler); Department of Epidemiology and Environmental Health, Uni-
versity of Kentucky College of Public Health, Lexington (Vickers-Smith);
Department of Internal Medicine, Yale School of Medicine, New Haven
(Justice, Becker, Tate); Department of Health Policy and Management,
Yale School of Public Health, New Haven (Justice); Veterans Affairs
Connecticut Healthcare System, West Haven (Justice, Becker, Rentsch,
Tate); Faculty of Epidemiology and Population Health, London School of
Hygiene and Tropical Medicine, London (Rentsch); National Institute on
DrugAbuse Intramural ResearchProgram,Baltimore (Curtis); Department
of Integrated Medical Science, Florida Atlantic University, Boca Raton
(Fernander); Department of Psychiatry, University of Pennsylvania Per-
elman School of Medicine, Philadelphia (Hartwell, Kember, Kranzler);
Department of Neurology, Mayo Clinic, Rochester, Minn. (Ighodaro).

Send correspondence to Dr. Kranzler (kranzler@pennmedicine.upenn.edu).

This research was supported in part by the National Institute on Alcohol
Abuse andAlcoholismgrant K01-AA028292 (toDr. Kember) and theNIDA
Intramural Research Program.

The authors thank the veterans who participate in the Million Veteran
Program.

Dr. Kranzler is a member of advisory boards for Clearmind Medicine,
Dicerna Pharmaceuticals, Enthion Pharmaceuticals, and Sophrosyne
Pharmaceuticals; he is a consultant to Sobrera Pharmaceuticals; he is a
recipient of grant funds and medication supplies from Alkermes for an
investigator-initiated study; he is a member of the American Society of
Clinical Psychopharmacology’sAlcoholClinical Trials Initiative,whichwas
supported in the past 3 years by Alkermes, Dicerna Pharmaceuticals,
Ethypharm, Lundbeck, Mitsubishi, and Otsuka; and he is a holder of U.S.
patent 10,900,082 (“Genotype-guided dosing of opioid agonists”). The
other authors report no financial relationships with commercial interests.

This research is based on data from theMillion Veteran Program,Office of
Research and Development, Veterans Health Administration, and was
supported by VA grant I01-BX003341 and the Veterans Integrated Ser-
vice Network 4 Mental Illness Research, Education, and Clinical Center.
The contents of this article do not represent the views of the Department
of Veterans Affairs or the U.S. Government.

434 ajp.psychiatryonline.org Am J Psychiatry 180:6, June 2023

RACIAL AND ETHNIC BIAS IN THE DIAGNOSIS OF ALCOHOL USE DISORDER IN VETERANS

http://ajp.psychiatryonline.org


Received November 5, 2021; revisions received April 25 and July 29,
2022; accepted September 8, 2022; published online May 3, 2023.

REFERENCES
1. Jutel A: Sociology of diagnosis: a preliminary review. Sociol Health

Illn 2009; 31:278–299
2. Keyes KM, Hatzenbuehler ML, McLaughlin KA, et al: Stigma and

treatment for alcoholdisorders in theUnitedStates.AmJEpidemiol
2010; 172:1364–1372

3. Gara MA, Minsky S, Silverstein SM, et al: A naturalistic study of
racial disparities in diagnoses at an outpatient behavioral health
clinic. Psychiatr Serv 2019; 70:130–134

4. Schwartz RC, Blankenship DM: Racial disparities in psychotic
disorder diagnosis: a review of empirical literature. World J Psy-
chiatry 2014; 4:133–140

5. Alarcón RD: Culture, cultural factors and psychiatric diagnosis:
review and projections. World Psychiatry 2009; 8:131–139

6. Moskowitz GB, Stone J, Childs A: Implicit stereotyping and medical
decisions: unconscious stereotype activation in practitioners’ thoughts
about African Americans. Am J Public Health 2012; 102:996–1001

7. Dovidio JF, Fiske ST: Under the radar: how unexamined biases in
decision-making processes in clinical interactions can contribute to
health care disparities. Am J Public Health 2012; 102:945–952

8. Fitzgerald C, Hurst S: Implicit bias in healthcare professionals: a
systematic review. BMC Med Ethics 2017; 18:19

9. Hall WJ, Chapman MV, Lee KM, et al: Implicit racial/ethnic bias
among health care professionals and its influence on health care
outcomes: a systematic review. Am J Public Health 2015; 105:e60–e76

10. Williams EC, Gupta S, Rubinsky AD, et al: Racial/ethnic differences
in the prevalence of clinically recognized alcohol use disorders
among patients from the US Veterans Health Administration. Al-
cohol Clin Exp Res 2016; 40:359–366

11. Williams EC, Lapham GT, Hawkins EJ, et al: Variation in docu-
mented care for unhealthy alcohol consumption across race/
ethnicity in the Department of Veterans Affairs Healthcare System.
Alcohol Clin Exp Res 2012; 36:1614–1622

12. BensleyKM,HarrisAHS,Gupta S, et al: Racial/ethnic differences in
initiation of and engagement with addictions treatment among
patients with alcohol use disorders in the Veterans Health Ad-
ministration. J Subst Abuse Treat 2017; 73:27–34

13. Williams EC, Gupta S, Rubinsky AD, et al: Variation in receipt of
pharmacotherapy for alcohol use disorders across racial/ethnic
groups: a national study in the US Veterans Health Administration.
Drug Alcohol Depend 2017; 178:527–533

14. Williams EC, Bradley KA, Gupta S, et al: Association between al-
cohol screening scores andmortality in Black, Hispanic, andWhite
male veterans. Alcohol Clin Exp Res 2012; 36:2132–2140

15. Mendoza S, Rivera AS, Hansen HB: Re-racialization of addiction
and the redistribution of blame in the White opioid epidemic. Med
Anthropol Q 2019; 33:242–262

16. Bush K, Kivlahan DR, McDonell MB, et al: The AUDIT alcohol
consumption questions (AUDIT-C): an effective brief screening test
for problem drinking. Arch Intern Med 1998; 158:1789–1795

17. Bradley KA, DeBenedetti AF, Volk RJ, et al: AUDIT-C as a brief
screen for alcohol misuse in primary care. Alcohol Clin Exp Res
2007; 31:1208–1217

18. Saunders JB, Aasland OG, Babor TF, et al: Development of the
Alcohol Use Disorders Identification Test (AUDIT): WHO col-
laborative project on early detection of persons with harmful al-
cohol consumption‐II. Addiction 1993; 88:791–804

19. Erol A, Karpyak VM: Sex and gender-related differences in alcohol
use and its consequences: contemporary knowledge and future
research considerations. Drug Alcohol Depend 2015; 156:1–13

20. Chen JA, Glass JE, Bensley KMK, et al: Racial/ethnic and gender
differences in receipt of brief intervention among patients with
unhealthy alcohol use in the US Veterans Health Administration.
J Subst Abuse Treat 2020; 119:108078

21. Mulia N, Ye Y, Greenfield TK, et al: Disparities in alcohol-related
problems among White, Black, and Hispanic Americans. Alcohol
Clin Exp Res 2009; 33:654–662

22. Gaziano JM,Concato J, BrophyM, et al:MillionVeteranProgram: a
mega-biobank to study genetic influences on health and disease.
J Clin Epidemiol 2016; 70:214–223

23. Harrington KM, Nguyen XT, Song RJ, et al: Gender differences in
demographic and health characteristics of the Million Veteran
Program cohort. Women’s Health Issues 2019; 29:S56–S66

24. US Census Bureau: Hispanic Origin. Suitland, MD, US Census
Bureau, 2023. https://www.census.gov/topics/population/hispanic-
origin.html

25. Bradley KA, Bush KR, Epler AJ, et al: Two brief alcohol-screening
tests from the Alcohol Use Disorders Identification Test (AUDIT):
validation in a female Veterans Affairs patient population. Arch
Intern Med 2003; 163:821–829

26. Frank D, DeBenedetti AF, Volk RJ, et al: Effectiveness of the
AUDIT-C as a screening test for alcoholmisuse in three race/ethnic
groups. J Gen Intern Med 2008; 23:781–787

27. Vickers Smith R, Kranzler HR, Justice AC, et al: Longitudinal
drinking patterns and their clinical correlates in Million Veteran
Program participants. Alcohol Clin Exp Res 2019; 43:465–472

28. Gowin JL, Sloan ME, Stangl BL, et al: Vulnerability for alcohol use
disorder and rate of alcohol consumption. Am J Psychiatry 2017;
174:1094–1101

29. Dao C, Zhou H, Small A, et al: The impact of removing former
drinkers from genome-wide association studies of AUDIT-C. Ad-
diction 2021; 116:3044–3054

30. Gordon KS, McGinnis K, Dao C, et al: Differentiating types of self-
reported alcohol abstinence. AIDS Behav 2020; 24:655–665

31. Grant BF, Goldstein RB, Saha TD, et al: Epidemiology of DSM-5
alcohol use disorder: results from the National Epidemiologic
Survey on Alcohol and Related Conditions III. JAMA Psychiatry
2015; 72:757–766

32. Stone J, Moskowitz GB: Non-conscious bias in medical decision
making: what can be done to reduce it? Med Educ 2011; 45:768–776

33. Finucane TE, Carrese JA: Racial bias in presentation of cases. J Gen
Intern Med 1990; 5:120–121

34. US Department of Health andHuman Services: Culture counts: the
influence of culture and society onmental health; inMental Health:
Culture, Race, and Ethnicity: A Supplement to Mental Health: A
Report of the Surgeon General. Rockville, MD, US Department of
Health and Human Services, Substance Abuse and Mental Health
Services Administration, Center for Mental Health Services, 2001

35. Mulia N, Ye Y, Zemore SE, et al: Social disadvantage, stress, and
alcohol use among Black, Hispanic, andWhite Americans: findings
from the 2005 US National Alcohol Survey. J Stud Alcohol Drugs
2008; 69:824–833

36. Jones-Webb RJ, Hsiao CY, Hannan P: Relationships between so-
cioeconomic status and drinking problems among Black andWhite
men. Alcohol Clin Exp Res 1995; 19:623–627

37. Lin LA, Bohnert ASB, Blow FC, et al: Polysubstance use and as-
sociation with opioid use disorder treatment in the US Veterans
Health Administration. Addiction 2021; 116:96–104

38. Saha TD, Grant BF, Chou SP, et al: Concurrent use of alcohol with
other drugs and DSM-5 alcohol use disorder comorbid with other
drug use disorders: sociodemographic characteristics, severity,
and psychopathology. Drug Alcohol Depend 2018; 187:261–269

39. Kerker BD, Horwitz SM, Leventhal JM: Patients’ characteristics
and providers’ attitudes: predictors of screening pregnant women
for illicit substance use. Child Abuse Negl 2004; 28:209–223

40. Kerker BD, Leventhal JM, Schlesinger M, et al: Racial and ethnic
disparities inmedical history taking: detecting substance use among
low-income pregnant women. Ethn Dis 2006; 16:28–34

41. Vyas DA, Eisenstein LG, Jones DS: Hidden in plain sight—
reconsidering the use of race correction in clinical algorithms.
N Engl J Med 2020; 383:874–882

Am J Psychiatry 180:6, June 2023 ajp.psychiatryonline.org 435

VICKERS-SMITH ET AL.

https://www.census.gov/topics/population/hispanic-origin.html
https://www.census.gov/topics/population/hispanic-origin.html
http://ajp.psychiatryonline.org


42. Center forBehavioralHealthStatistics andQuality:Results fromthe
2019 National Survey on Drug Use and Health: Detailed Tables.
Rockville, MD, Substance Abuse and Mental Health Services Ad-
ministration, 2020

43. Teeters JB, Lancaster CL, Brown DG, et al: Substance use disorders
in military veterans: prevalence and treatment challenges. Subst
Abuse Rehabil 2017; 8:69–77

44. Keyes KM, Grant BF, Hasin DS: Evidence for a closing gender gap
in alcohol use, abuse, and dependence in the United States pop-
ulation. Drug Alcohol Depend 2008; 93:21–29

45. Peralta RL: Raced and gendered reactions to the deviance of
drunkenness: a sociological analysis of race andgenderdisparities in
alcohol use. Contemporary Drug Problems 2010; 37:381–415

46. CucciareMA, Lewis ET,Hoggatt KJ, et al: Factors affectingwomen’s
disclosure of alcohol misuse in primary care: a qualitative study with
US military veterans. Women’s Health Issues 2016; 26:232–239

47. Delaney KE, Lee AK, Lapham GT, et al: Inconsistencies between
alcohol screening results based on AUDIT-C scores and reported
drinking on the AUDIT-C questions: prevalence in twoUS national
samples. Addict Sci Clin Pract 2014; 9:2

Examination Questions for Racial and Ethnic Bias in the Diagnosis of 
Alcohol Use Disorder in Veterans

1. At the cutoff  for a positive AUDIT-C screen for men (i.e., a score that refl ects 

unhealthy alcohol use), Black men had ___ the odds of an AUD diagnosis of 

White men.

A. more than twice

B. less than half

C. equal

D. 23% times

2. At most maximum AUDIT-C scores, Hispanic men were ___ likely than Black men to 

have an AUD diagnosis.

A. equally

B. less

C. more than three times as

D. more than twice as

3. Identify the correct order of correlation between AUDIT-C score and AUD diagnosis 

by racial and ethnic group, from highest correlation to lowest:

A. Black men, White men, Hispanic men

B. White men, Hispanic men, Black men

C. Hispanic men, White men, Black men

D. Black men, Hispanic men, White men
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