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Abstract

Background: A variety of measures have been developed to screen for hazardous or harmful 

drinking. The Alcohol Use Disorders Identification Test—Consumption (AUDIT-C) is one of the 

screening measures recommended by the U.S. Preventive Services Task Force. Annual 

administration of the AUDIT-C to all primary care patients is required by the U.S. Veterans Affairs 

Health System. The availability of data from the repeated administration of this instrument over 

time in a large patient population provides an opportunity to evaluate the utility of the AUDIT-C 

for identifying distinct drinking groups.

Methods: Using data from the Million Veteran Program cohort, we modeled group-based 

drinking trajectories using 2,833,189 AUDIT-C scores from 495,178 Veterans across an average 6-

year time period. We also calculated patients’ age-adjusted mean AUDIT-C scores to compare to 

the drinking trajectories. Finally, we extracted data on selected clinical diagnoses from the EHR 

and assessed their associations with the drinking trajectories.

Results: Of the trajectory models, the four-group model demonstrated the best fit to the data. 

AUDIT-C trajectories were highly correlated with the age-adjusted mean AUDIT-C scores 

(rs=0.94). Those with an alcohol use disorder diagnosis had 10 times the odds of being in the 

highest trajectory group (consistently hazardous/harmful) compared to the lowest drinking 

trajectory group (infrequent). Those with hepatitis C, PTSD, liver cirrhosis, and delirium had 10%, 
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7%, 21%, and 34%, respectively, higher odds of being classified in the highest drinking trajectory 

group vs. the lowest drinking trajectory group.

Conclusion: Trajectories and age-adjusted mean scores are potentially useful approaches to 

optimize the information provided by the AUDIT-C. In contrast to trajectories, age-adjusted mean 

AUDIT-C scores also have clinical relevance for real-time identification of individuals for whom 

an intervention may be warranted.

Keywords

alcohol use disorder; hazardous drinking; group-based trajectory modeling; electronic health 
record data

Introduction

Hazardous drinking, defined as alcohol consumption that increases the risk of physical or 

psychological harm (Saunders et al., 1993), is highly prevalent among Veterans, with 

possible estimates for Afghanistan (OEF) and Iraq (OIF) Veterans ranging from 27% – 40% 

(Calhoun et al., 2016). It is known that drinking patterns vary over the life course and to 

characterize drinking more accurately studies have examined longitudinal measures of 

alcohol use rather than a single, cross-sectional measure. Several recent studies have used 

latent growth mixture modeling to identify trajectories of alcohol use from repeated 

measures of the Alcohol Use Disorders Identification Test–Consumption (AUDIT-C) 

questionnaire, a widely used, valid, and reliable alcohol screening instrument for the 

identification of hazardous and harmful drinking (Jacob et al., 2013, Marshall et al., 2015, 

Justice et al., 2017). The 3-item AUDIT-C measures alcohol consumption (Bush et al., 1998, 

Bradley et al., 2007) and was derived from the 10-item AUDIT (Saunders et al., 1993). The 

AUDIT-C was recommended by the US Preventive Services Task Force for the identification 

of hazardous drinking (Moyer, 2013) and its annual administration to all Veterans in primary 

care is required by the U.S. Veterans Affairs Health System. We use data from the Million 

Veteran Program, a large sample of volunteers who gave access to their electronic health 

records, to evaluate different approaches to the use of repeated measurement of the AUDIT-

C to identify clinically informative phenotypic groups.

Previous studies that have employed trajectory modeling in the Veteran population have 

consistently identified four distinct classes of alcohol use (Jacob et al., 2013, Jacob et al., 

2005, Jacob et al., 2009, Jacob et al., 2010, Jacob et al., 2012, Marshall et al., 2015, Justice 

et al., 2017, Marshall et al., 2017, Fuehrlein et al., 2018). However, the detection of 

longitudinal patterns can be sensitive to both the composition of the sample and its size. 

Indeed, the largest of these studies consisted of less than 4,000 Veterans, likely limiting the 

ability to examine more than four drinking groups due to unstable estimates. Further, 

previous analyses have been restricted to Veterans of a narrow age range or who served in a 

particular conflict (e.g., Vietnam, OEF/OIF) and it is unclear whether those findings 

generalize to the Veteran population as a whole.

We conducted the largest analysis of longitudinal drinking patterns among US Veterans to 

date, using data from the multi-generational Million Veteran Program (MVP), which 
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currently includes more than 700,000 participants (Gaziano et al., 2016). Herein, we utilized 

group-based trajectory modeling and proposed a new longitudinal measure, an age-adjusted 

mean AUDIT-C score. To characterize the individuals in the alcohol risk trajectory groups, 

we evaluated differences in patient demographics and known correlates of alcohol use and/or 

alcohol use disorder (AUD) across the trajectory groups. The resultant findings may yield a 

more generalizable characterization of lifetime drinking patterns among US Veterans 

compared to previous studies.

Materials and Methods

Sample

This study was conducted with the MVP cohort that was available as of August 2017. 

Gaziano et al. (2016) has described the MVP study procedures and sampling methods. 

Briefly, any Veteran able to sign informed consent was eligible for enrollment in MVP. After 

giving consent, Veterans were asked to complete a self-report questionnaire, provide a blood 

sample for genetic analysis, and allow access to their electronic health record (EHR). 

Enrollment for MVP began in early 2011 at the Boston, Massachusetts and West Haven, 

Connecticut VA facilities. At the time of analysis, the MVP cohort had enrolled 510,358 

Veterans from VA Medical Centers across the United States; that number has now grown to 

more than 700,000.

Within the MVP cohort there were 496,035 individuals with AUDIT-C data in their EHR. 

Because the AUDIT-C was not a required annual assessment in primary care until the 2008 

fiscal year, we excluded participants whose only AUDIT-C score was prior to October 1, 

2007 and any individual AUDIT-C scores prior to that date for included Veterans. We also 

excluded individuals less than 18 or greater than 90 years of age. This yielded an analytic 

sample of 495,178 Veterans with a total of 2,833,189 AUDIT-C scores.

Measures

The AUDIT-C consists of the first three items of the 10-item AUDIT, developed by the 

World Health Organization (Saunders et al., 1993). The three questions, which cover the past 

year, are: (1) How often do you have a drink containing alcohol? (Response options: never, 

monthly or less, 2–4 times a month, 2–3 times a week, 4 or more times a week); (2) How 

many standard drinks containing alcohol do you have on a typical day? (Response options: 1 

or 2, 3 or 4, 5 or 6, 7 to 9, 10 or more); and (3) How often do you have six or more drinks on 

one occasion? (Response options: never, less than monthly, monthly, weekly, daily or almost 

daily). The responses to each question are coded from 0 to 4. Total AUDIT-C scores range 

from 0 to 12 with a higher score indicating greater risk of hazardous/harmful drinking. 

Positive screening thresholds for AUDIT-C are ≥3 in women and ≥4 in men (Bradley et al., 

2007).

Diagnoses associated with hazardous/harmful drinking were ascertained based on the 

presence or absence of ICD-9-CM codes available in the EHR and included: post-traumatic 

stress disorder (PTSD), bipolar disorder (BPD), liver cirrhosis, alcohol use disorder (AUD), 

delirium, and hepatitis C infection (HCV). The specific ICD-9 codes used to indicate the 
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presence of these diagnoses are available upon request. Demographic characteristics (sex, 

age, race, and ethnicity) were self-reported and identified in the MVP questionnaire 

completed by participants at enrollment, or were obtained from the EHR.

Data Analysis

Trajectory analysis has been shown to be a useful strategy to examine trends in drinking over 

time (Justice et al., 2017, Marshall et al., 2015, Jacob et al., 2013). Semi-parametric group-

based trajectory analyses identify distinct groups of individual trajectories on an outcome 

over time and allow the profiling of individuals’ characteristics within the groups. Groups of 

individuals with similar trajectories are identified based on maximum likelihood estimates, 

with the posterior probability of membership in each group calculated for all individuals. 

The trajectory for which a person has the highest posterior probability of membership is the 

group to which they are assigned. We used the SAS procedure, Proc Traj (Jones et al., 2001), 

with a zero-inflated Poisson distribution to estimate trajectories of AUDIT-C scores over 9 

years in the MVP cohort, with age as the time scale to account for decreased drinking with 

increasing age (Grant et al., 2017). A previous study using these methods in a smaller 

Veteran cohort yielded 4 groups, but estimates for a larger number of trajectories were 

unstable because of the limited sample size (Justice et al., 2017). In the present study, using 

the much larger MVP sample, we were able to evaluate trajectory stratification for up to 6 

groups. To determine the optimal number of trajectories, we used the absolute value of the 

Bayesian Information Criterion (BIC), a standard measure to compare trajectory models, 

where a BIC closer to zero is indicative of better model fit. Finally, we computed entropy, a 

measure of classification uncertainty, with values closer to 1 indicating greater certainty in 

discrimination (Celeux and Soromenho, 1996) and also examined the proportion of 

individuals assigned to the smallest group using 1% as a minimum acceptable threshold 

(Klijn et al., 2017). The starting polynomial order was set at quartic (the highest allowed in 

Proc Traj) a priori since we had an average of 7 time points per person. Once we selected the 

optimal number of classes, we used backward elimination to determine the final polynomial 

order; all terms were significant in the 4-group quartic model, thus none were removed.

We also calculated an overall mean AUDIT-C score for each individual, and an age-adjusted 

mean AUDIT-C score, and evaluated their association with the trajectories by computing 

Spearman’s correlation coefficients. To compute the age-adjusted mean, we used age 50 as 

the reference point and created weights to down-weight AUDIT-C scores for individuals 

younger than 50 and up-weight AUDIT C scores for individuals older than 50. To create the 

weights, we first calculated the mean AUDIT-C score for each individual age and divided the 

mean at age 50 by each age-specific mean. This produced weights ranging from 0.56 to 

1.69. Then each AUDIT-C score was multiplied by the appropriate weight (i.e., an AUDIT-C 

score for an individual at age 30 was multiplied by the corresponding weight for age 30). 

The weighted AUDIT-C scores for an individual were added and then divided by the sum of 

the weights used for that individual.

Lastly, to characterize the trajectories, we described patient characteristics across drinking 

trajectory groups using means, standard deviations, and percentages. We evaluated 

associations between patient characteristics (i.e., demographics and clinical diagnoses) and 
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trajectory group using unadjusted generalized logit regression models with the trajectories as 

the dependent variable and the “infrequent” group as the base (comparison) outcome. We 

also evaluated the association between age-adjusted mean AUDIT-C scores and AUD using 

a Wilcoxon rank-sum test. All analyses were conducted using SAS 9.2 (Cary, North 

Carolina) and an alpha of 0.05 denoted statistical significance.

Results

On average, Veterans included in the analysis had 7 AUDIT-C assessments (sd=3.2, 

median=7.0, interquartile range [IQR]=5, 8) over 6 years (sd=2.3, median=6.0, mode=8.0, 

minimum=1). Nearly half (49%) of the 2.8 million AUDIT-C scores used in the analysis had 

a value of 0 (25th percentile=0, 75th percentile=2). Most of the sample was white (74.1%), 

non-Hispanic (92.3%), and male (91.4%), with an average age of 62 years (sd=13.8; Table 

1).

One-, two-, three-, four-, five-, and six-group trajectories were modeled to determine the best 

fit for the data. Table 2 shows the change in fit statistics moving from a one-group model to 

a six-group model. There was significant improvement in BIC going from a one- to three-

group model, a moderate improvement from a three- to a four-group model, and only modest 

incremental improvement between the four-, five-, and six-group models. At the tails of the 

distribution of age, where the sample size was relatively small (e.g., there were 46 

individuals who were 22 years old in the highest trajectory), the six-group trajectory model 

produced unstable estimates. Thus, only the four- and five-group models were considered 

further. We also examined the median probability of group assignment within the four- and 

five-group models. In the four-group model, the median probability of membership in each 

group was greater than 90%; 0.2% or less in each group had a random (i.e., 50%) chance of 

group assignment and 80% or more in each group had a greater than 70% probability of 

assignment. In the five-group model, the median probability of group membership ranged 

from 79% to 96%, up to 1.5% in each group had a random chance of group assignment, and 

assignment greater than 70% ranged from 65% to 89% of members across groups. Because 

of the consistently high probability of group assignment for all groups in the four-group 

model and the small (potentially unstable) class size of the five-group model, we chose the 

four-group model.

Similar to what was previously reported by Marshall et al. (2015) and Justice et al. (2017), 

the drinking trajectories (based on AUDIT-C scores) in our four-group model could be 

described as “infrequent,” “lower risk,” “potentially hazardous/harmful,” and “consistently 

hazardous/harmful” alcohol use. The majority of the sample fell into the infrequent (34%) 

and lower risk (33%) groups, with 26% categorized as potentially hazardous/harmful and 

7% as consistently hazardous/harmful. Figure 1 shows the trajectories across increasing age. 

The prevalence of women and African Americans (AAs) decreased across trajectory severity 

(Table 1). While the prevalence of AUD increased with heavier drinking trajectories, the 

prevalence of other clinical diagnoses associated with alcohol use tended to decrease from 

the infrequent use to the moderate use trajectories (i.e., lower risk and potentially hazardous/

harmful groups). The consistently hazardous/harmful group had the highest prevalence of all 

available medical and psychiatric diagnoses except bipolar disorder.
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The AUDIT-C trajectories were highly correlated with patients’ overall mean AUDIT-C 

score (rs=0.94, p<.0001) and age-adjusted mean AUDIT-C score (rs=0.94, p<.0001). The 

distribution of the age-adjusted mean AUDIT-C score by trajectory group can be seen in 

Figure 2. The overwhelming majority (97%) of the infrequent drinking trajectory (group 1) 

had an age-adjusted mean AUDIT-C score of 0. Within the lower risk trajectory (group 2), 

69% had an age-adjusted mean AUDIT-C score of 1. The highest trajectory groups, 3 and 4, 

had a wider range of age-adjusted mean AUDIT-C scores. The potentially hazardous/

harmful trajectory (group 3) included age-adjusted mean scores from 1 to 8 and the 

consistently hazardous/harmful trajectory (group 4) included scores from 2 to 12. Within the 

potentially hazardous/harmful drinking group, the most common AUDIT-C age-adjusted 

mean scores were 2 (37%) and 3 (39%), whereas in the consistently hazardous/harmful 

group, the bulk of the distribution of scores (70%) was between 4 and 6.

As can be seen in Table 3, the generalized logit models showed that women were 

substantially and significantly less likely than men and AAs were significantly less likely 

than European Americans (EAs) to be categorized as potentially hazardous/harmful or 

consistently hazardous/harmful drinkers than infrequent drinkers (potentially hazardous/

harmful: odds ratio [OR]=0.43, 95% confidence interval [CI]=0.42, 0.44; consistently 

hazardous/harmful: OR=0.18, 95% CI=0.17, 0.20). AAs had 38% lower odds of being in the 

consistently hazardous/harmful trajectory vs. the infrequent trajectory (OR=0.62, 95% 

CI=0.60, 0.64) and 22% lower odds of being in the potentially hazardous/harmful trajectory 

vs. the infrequent trajectory (OR=0.78, 95% CI=0.76, 0.79) compared to EAs. Patients with 

documented HCV infection had 10% greater odds of being in the consistently hazardous/

harmful trajectory vs. the infrequent trajectory compared to patients without documented 

HCV infection (OR=1.10, 95% CI=1.05, 1.15) and patients with PTSD had 7% higher odds 

of being in the consistently hazardous/harmful trajectory vs. the infrequent trajectory 

compared to those without PTSD (OR=1.07, 95% CI=1.04, 1.10). Lastly, individuals with 

cirrhosis had 21% greater odds (OR=1.21, 95% CI= 1.14, 1.28) and those with delirium 

34% greater odds (OR=1.34, 95% CI=1.28, 1.41) of being consistently hazardous/harmful 

drinkers vs. infrequent drinkers compared to those without cirrhosis or delirium, 

respectively.

There was a positive, dose-response relationship between drinking trajectory and the 

presence of an AUD diagnosis – as the trajectory group increased in the amount of drinking, 

the odds of an AUD diagnosis increased. Specifically, individuals with an AUD diagnosis 

had 18% greater odds of being classified as lower risk drinkers vs. infrequent drinkers 

(OR=1.18, 95% CI=1.16, 1.20), 2.5 times greater odds of being potentially hazardous/

harmful drinkers vs. infrequent drinkers (OR=2.51, 95% CI=2.46, 2.56), and more than 10 

times greater odds of being classified as consistently hazardous/harmful drinkers vs. 

infrequent drinkers (OR=10.35, 95% CI=10.08, 10.62) compared to those without an AUD 

diagnosis. We also examined the relationship between age-adjusted mean AUDIT-C and 

AUD; the median age-adjusted mean AUDIT-C score for those with AUD (median=2.21, 

mean=2.66) was significantly higher than that of those without AUD (median=0.80, 

mean=1.21; p<.0001).
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Conclusions

We found that a 4-level-trajectory model best characterized longitudinal drinking patterns in 

the MVP sample. Although many times larger than the Veterans Aging Cohort sample 

(Justice et al. 2017), the increased statistical power that made it feasible to examine a greater 

number of groups in trajectory analysis did not lead us to a more complex pattern of 

trajectories. The finding that trajectories were highly correlated with patients’ overall age-

adjusted mean AUDIT-C scores suggests that the age-adjusted mean may be preferable, as it 

is a simpler means to characterize hazardous/harmful drinking patterns.

Women were significantly less likely to be in the highest drinking trajectories than men 

consistent with the observation that, overall, women drink less than men (Grant et al., 2017). 

Interestingly, sex differences in drinking patterns are diminishing and women’s alcohol use 

is beginning to look more like men’s (White et al., 2015). Though outside the scope of this 

study, the AUDIT-C data available in the VA EHR could be useful for examining such 

temporal trends. We also found that AAs were less likely to be classified as being at-risk for 

harmful drinking than EAs. Recent epidemiological findings show that whites are more 

likely than other racial or ethnic groups to report current alcohol use, and their prevalence of 

binge and heavy alcohol use was among the highest of all racial/ethnic groups (U.S. 

Department of Health and Human Services, 2016, Grant et al., 2017).

An important criterion validation of both the trajectories and age-adjusted mean AUDIT C 

was the strong association with AUD diagnoses. Similarly, a cross-sectional analysis of VA 

EHR data showed that the prevalence of documented AUD or substance use disorder (SUD) 

increased with increasing AUDIT-C-based risk (Williams et al., 2014). Although there is a 

strong relationship evident between the recorded diagnosis of AUD and AUDIT-C score, it is 

important to recognize that the two measures do not completely map onto one another. This 

is particularly apparent for the group characterized as having potentially hazardous/harmful 

alcohol use, where only 26% had a clinical diagnosis of AUD. Boscarino and colleagues 

(2017) also found a modest correlation between ICD-9 codes and positive AUDIT-C 

screening in their study of chronic hepatitis C patients. Therefore, using both AUD and 

AUDIT-C trajectories may provide greater information than either alone, a finding that is 

consistent with that reported by Justice et al. (2018) using a genetic criterion measure.

In addition, HCV infection was associated with greater odds of consistently hazardous/

harmful drinking than infrequent drinking. This is particularly important because of the 

interaction of heavy alcohol consumption and HCV in causing liver disease (Fuster et al., 

2016, Fuster and Samet, 2018). Heavy alcohol consumption can potentiate HCV-related 

cytotoxicity and oxidative stress (Fuster et al., 2016), increase the rate of HCV-induced 

fibrosis (Fuster and Samet, 2018) and the risk of liver cirrhosis and hepatocellular carcinoma 

(Fuster et al., 2016), and reduce the effect of HCV treatment (Fuster and Samet, 2018). 

Individuals with an HCV diagnosis were significantly less likely to be categorized into the 

lower risk and potentially hazardous/harmful trajectories vs. the infrequent drinking 

trajectory compared to those without HCV. A recent study conducted in a Veteran sample, 

which largely overlaps with the cohort analyzed herein, found that individuals infected with 
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HCV were more likely to underreport their alcohol consumption (Eyawo et al., 2018), which 

could explain this unexpected result.

The presence of PTSD, liver cirrhosis, and delirium (common comorbid conditions with 

AUD) were all associated with reduced odds of being classified in the lower risk and 

potentially hazardous/harmful drinking trajectories than the infrequent drinking trajectory. 

Although there is substantial evidence that light and moderate alcohol use is associated with 

lower alcohol-related morbidity and mortality risk than abstinence (e.g., Kinder et al., 2009, 

Baumeister et al., 2006, Bradley et al., 2011b), a recent, large meta-analysis of the effects of 

alcohol use showed that risk of all-cause mortality rises with increasing levels of 

consumption, and there is no safe drinking level (GBD 2016 Alcohol Collaborators, 2018). 

One potential explanation for the observed associations in these two trajectory groups is that 

the clinical diagnoses in the EHR are not sensitive measures, as they depend upon clinician 

judgment and reporting, which are often unreliable (Kim et al., 2012, Samuel et al., 2015). 

Thus, their prevalence in the two intermediate trajectory groups may be underestimates. 

Another possible explanation is that there are individuals in the infrequent alcohol use group 

who, despite being classified as infrequent drinkers were not always so, having quit heavy 

drinking after they experienced adverse medical outcomes (Kerr and Ye, 2010, Liang and 

Chikritzhs, 2011). Yet another explanation could be that social support and more active 

physical and social lives, both of which may be conferred by moderate alcohol use, improve 

health functioning (Gros et al., 2016).

This study has several limitations. First, AUDIT-C scores were based on self-report and 

though the instrument has been found to be a valid and reliable measure of risk of harmful 

drinking (Bradley et al., 2007), individuals may underreport their drinking behavior. Indeed, 

as described by Bradley et al. (2011), there is evidence of underreporting in self-report in VA 

clinical settings compared to anonymous surveys. Second, the clinical correlates that we 

examined were binary variables that identified the presence of a diagnostic code in the EHR, 

which does not take into account diagnoses that may have been given to the participants in 

settings outside the VA. Thus, they likely are an underestimate of the true prevalence of 

these clinical phenomena. Third, because this was an exclusively Veteran sample, 

conclusions based on these data may not generalize to the population at large. Fourth, the 

modeling procedure used herein constrains the variance of AUDIT-C to be zero within each 

trajectory across time (Jung and Wickrama, 2008) and, consequently, any variation in 

AUDIT-C is explained by trajectory group membership, which can lead to over-extraction, 

that is, overestimation of the number of classes. Additionally, individual assignment to a 

trajectory group was based on the highest posterior probability of membership, which could 

result in misclassification of individuals. However, we conducted a sensitivity analysis 

removing all individuals assigned to a group with probability less than 80% and did not 

observe a substantive change in our findings. This, as well as high entropy (80%) and high 

median posterior probability of assignment for each group (>90%), partially mitigates the 

concern for impact of over-extraction and misclassification.

Despite these limitations, we obtained findings that are consistent with a prior analysis that 

used repeated AUDIT-C scores collected over a period of six years to measure harmful 

drinking (Justice et al., 2017). We conclude that age-adjusted mean AUDIT-C has 
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implications for the identification of individuals for whom an intervention may be 

warranted, as these values could be updated in real time, providing an opportunity for early 

intervention. In contrast, trajectories can only be calculated after the fact, once all the data 

are available.
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Figure 1. 
Estimated mean AUDIT-C score across age by alcohol use trajectory group.
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Figure 2. 
Distribution of age-adjusted mean AUDIT-C scores by alcohol use trajectory group.
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Table 1.

Demographic and clinical characteristics of the total sample and stratified by alcohol use trajectory group.
1

Total
(n=495,178)

Infrequent
(n=172,870)

Lower risk
(n=161,110)

Potentially
hazardous/

harmful
(n=127,772)

Consistently
hazardous/

harmful
(n=33,426)

Female
2 8.6 (42,562) 10.2 (17,635) 11.4 (18,303) 4.7 (5,952) 2.0 (672)

Age - mean (SD) 61.7 (13.8) 62.8 (13.3) 60.0 (14.2) 62.1 (13.8) 62.6 (13.9)

Race
3

 AA 19.6 (96,947) 20.6 (35,563) 20.0 (32,168) 17.1 (21,892) 14.3 (4,763)

 EA 74.1 (366,937) 70.3 (121,522) 70.6 (113,807) 75.4 (96,324) 78.2 (26,141)

 Other/Mixed race
4 6.3 (31,293) 9.1 (15,785) 9.4 (15,135) 7.5 (9,556) 7.6 (2,522)

Ethnicity

 Hispanic/Latino 6.6 (32,644) 6.1 (10,618) 7.4 (11,898) 6.2 (7888) 6.7 (2240)

 Not Hispanic/Latino 92.0 (455,690) 92.4 (159,798) 91.3 (147,012) 92.5 (118,147) 91.9 (30,733)

 Unknown 1.4 (6,844) 1.4 (2,454) 1.4 (2200) 1.4 (1737) 1.4 (453)

Hepatitis C infection 6.4 (31,878) 7.4 (12,759) 5.8 (9,308) 5.6 (7,125) 8.0 (2,686)

PTSD 25.1 (124,142) 26.0 (44,952) 25.4 (40,942) 22.8 (29,110) 27.3 (9,138)

Bipolar disorder 12.7 (62,772) 14.0 (24,277) 12.9 (20,773) 10.3 (13,163) 13.6 (4,559)

Liver cirrhosis 3.0 (15,021) 3.8 (6,617) 2.4 (3,894) 2.3 (2,979) 4.6 (1,531)

AUD 19.9 (98,574) 12.5 (21,636) 14.4 (23,240) 26.4 (33,746) 59.7 (19,952)

Delirium 4.3 (21,074) 4.9 (8,546) 3.8 (6,120) 3.3 (4,225) 6.5 (2,183)

SD=standard deviation; AA=African American; EA=European American; PTSD=posttraumatic stress disorder; AUD=alcohol use disorder.

1
All values are % (n) unless otherwise indicated.

2
Sex is missing for 6 individuals

3
Race is missing for 1 individual

4
Other race includes: American Indian, Alaska Native, Asian, Native Hawaiian, Other Pacific Islander, Other, and Unknown.
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Table 3.

Unadjusted generalized logits models of demographic and clinical correlates and alcohol use trajectory group.

Infrequent
(n=172,870)

Lower risk
(n=161,110)

Potentially
hazardous/harmful

(n=127,772)

Consistently
hazardous/harmful

(n=33,426)

Female REF 1.13 (1.10, 1.15) 0.43 (0.42, 0.44) 0.18 (0.17, 0.20)

Age (10 year increments) REF 0.86 (0.86–0.87) 0.96 (0.96–0.97) 0.99 (0.98–1.00)

Race (ref=white)

 Black/AA REF 0.97 (0.95–0.98) 0.78 (0.76–0.79) 0.62 (0.60–0.64)

 Other/Mixed race REF 1.02 (1.00–1.05) 0.76 (0.74–0.78) 0.74 (0.71–0.78)

Ethnicity (ref=not Hispanic/Latino)

 Hispanic/Latino REF 1.22 (1.19–1.25) 1.01 (0.98–1.04) 1.10 (1.05–1.15)

 Unknown REF 0.97 (0.92–1.03) 0.96 (0.90–1.02) 0.96 (0.87–1.06)

Hepatitis C REF 0.77 (0.75, 0.79) 0.74 (0.72, 0.76) 1.10 (1.05, 1.15)

PTSD REF 0.97 (0.96, 0.99) 0.84 (0.83, 0.85) 1.07 (1.04, 1.10)

Bipolar disorder REF 0.91 (0.89, 0.92) 0.70 (0.69, 0.72) 0.97 (0.93, 1.00)

Liver cirrhosis REF 0.62 (0.60, 0.65) 0.60 (0.57, 0.63) 1.21 (1.14, 1.28)

AUD REF 1.18 (1.16, 1.20) 2.51 (2.46, 2.56) 10.35 (10.08, 10.62)

Delirium REF 0.76 (0.73, 0.79) 0.66 (0.63, 0.68) 1.34 (1.28, 1.41)

All values are odds ratio (95% confidence interval); REF=reference group; AA=African American; PTSD=posttraumatic stress disorder; 
AUD=alcohol use disorder.
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