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Abstract

Background: Alcohol use disorder (AUD) is underdiagnosed and undertreated in medical 

settings, in part due to a lack of AUD assessment instruments that are reliable and practical for use 

in routine care. This study evaluates the test-retest reliability of a patient-report Alcohol Symptom 

Checklist questionnaire when it is used in routine care, including primary care and mental health 

specialty settings.

Methods: We performed a pragmatic test-retest reliability study using electronic health record 

(EHR) data from Kaiser Permanente Washington, an integrated health system in Washington state. 

The sample included 454 patients who reported high-risk drinking on a behavioral health screen 

and completed two Alcohol Symptom Checklists 1–21 days apart. Subgroups who completed both 

checklists in primary care (n=271) or mental health settings (n=79) were also examined. The 

primary measure was an Alcohol Symptom Checklist on which patients self-report whether they 

have experienced each of the 11 AUD criteria within the past year, as defined by the Diagnostic 

and Statistical Manual of Mental Disorders-5th edition (DSM-5).

Results: Alcohol Symptom Checklists completed in routine care and documented in EHRs had 

excellent test-retest reliability for measuring AUD criteria counts (ICC=0.79, 95% CI: 0.76–0.82). 

Test-retest reliability estimates were also high and not significantly different for the subsamples of 

patients who completed both checklists in primary care (ICC=0.82, 95% CI: 0.77–0.85) or mental 
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health settings (ICC=0.74, 95% CI: 0.62–0.83). Test-retest reliability was not moderated by having 

a past two-year AUD diagnosis, nor by the age or sex of the patient completing it.

Conclusions: Alcohol Symptom Checklists can reliably and pragmatically assess AUD criteria 

in routine care among patients who screen positive for high-risk drinking. The Alcohol Symptom 

Checklist may be a valuable tool in supporting AUD-related care and monitoring AUD criteria 

longitudinally in routine primary care and mental health settings.
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INTRODUCTION

Excessive drinking accounts for 5% of years of life lost due to early mortality and 3% of 

deaths in the United States (US; Rehm et al., 2009, 2014). In the US, 39.0% of adults drink 

above recommended limits (Chen et al., 2016) and 13.9% of adults meet past-year criteria 

for alcohol use disorder (AUD; Grant et al., 2015). Most adults with AUD utilize primary 

care (Mintz et al., 2021). However, for the vast majority of patients with AUD who visit 

primary care, AUD goes undiagnosed (Williams et al., 2014) and untreated (Glass et al., 

2016; Hallgren et al., 2020; Rieckmann et al., 2016; Williams et al., 2017) even though 

effective AUD treatments can be delivered from primary care and specialty mental health 

settings (Jonas et al., 2014; Oslin et al., 2014; Watkins et al., 2017).

Currently, there is a lack of tools for medical providers to practically and reliably assess 

AUD criteria, which impedes their ability to diagnose and treat AUD. Practical and 

reliable alcohol screening measures, such as the Alcohol Use Disorders Identification Test-

Consumption version (AUDIT-C; Bradley et al., 2003; Bush et al., 1998), are increasingly 

used in routine care and higher scores on these screening measures are associated with 

a higher probability of AUD. However, the AUDIT-C does not assess criteria required 

for an AUD diagnosis as defined by the Diagnostic and Statistical Manual of Mental 

Disorders-5th Edition (DSM-5; American Psychiatric Association, 2013) and it does not 

provide information about the number of AUD criteria that are present, which is required 

for determining the severity of an AUD diagnosis when it is present (i.e., mild, moderate, 

or severe AUD). Moreover, within a general US population sample, only two-thirds of 

people with the highest AUDIT-C scores (i.e., 12 points on a 0–12 scale) meet criteria 

for AUD and the association between AUDIT-C scores and AUD criteria varies across age 

groups (Rubinsky et al., 2013). Assessing AUD criteria via direct patient report can provide 

the information that is needed for correctly diagnosing AUD and determining its severity. 

Moreover, assessing AUD criteria, all of which constitute negative consequences attributable 

to alcohol, can provide opportunities for clinicians to engage patients in discussions 

about those criteria and other potential harms caused by drinking, which can be helpful 

for introducing and discussing treatment options. Although well-validated interviews for 

diagnosing AUD are available for use in research (e.g., Hasin et al., 2020), they require 

considerable time and training to administer, making them impractical for assessing AUD 

criteria in most routine health care settings.
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Starting in 2015, Kaiser Permanente (KP) Washington, an integrated health system in 

Washington state, began implementing universal alcohol screening, followed by AUD 

symptom assessment using an Alcohol Symptom Checklist (Bobb et al., 2017; Sayre 

et al., 2020) among patients who reported high-risk drinking on the AUDIT-C (scores 

of 7–12; Rubinsky et al., 2013). As a result of this implementation, most patients with 

high-risk drinking complete Alcohol Symptom Checklists (78% of eligible patients as of 

November 2021), supporting the feasibility of implementing AUD symptom assessment 

with Alcohol Symptom Checklists after patients report high-risk drinking in a large health 

system. The Alcohol Symptom Checklist was primarily designed to help engage patients 

and providers in clinical discussions about alcohol use and associated consequences and to 

provide information that could help providers determine if AUD is present (e.g., if ≥2 AUD 

criteria are reported by the patient and clinician determines they are recurrent). The Alcohol 

Symptom Checklist could also support providers in determining whether the AUD was mild 

(2–3 criteria), moderate (4–5 criteria), or severe (≥6 criteria; Bobb et al., 2017; Bradley et 

al., 2019; Marsden et al., 2019; Sayre et al., 2020).

These Alcohol Symptom Checklists have been completed in routine care by over 11,000 

patients who reported high-risk drinking on alcohol screening. Previous cross-sectional 

analyses have shown that patients with high-risk drinking who complete Alcohol Symptom 

Checklists in routine care frequently endorse AUD symptoms at levels that warrant offering 

AUD treatment (Sayre et al., 2020). More recent analyses showed that the Alcohol Symptom 

Checklist’s items are able to discriminate AUD severity in the expected manner and 

that the checklist measures AUD severity along a scaled, unidimensional continuum of 

severity, which is consistent with current diagnostic conceptualizations of AUD (American 

Psychiatric Association, 2013; Hallgren et al., 2021a) and supports the Alcohol Symptom 

Checklist’s construct validity. These analyses also showed that the checklist discriminates 

AUD severity in a consistent manner regardless of the age, sex, race, or ethnicity of the 

patient completing it (Hallgren et al., 2021a).

However, no studies have evaluated the test-retest reliability of the Alcohol Symptom 

Checklist when it is used in routine care, even though such an evaluation is critical for 

understanding how the measure performs when it is administered repeatedly over time. For 

example, patients may complete multiple Alcohol Symptom Checklists over time as part 

of clinical monitoring and measurement-based care (Bradley et al., 2019; Marsden et al., 

2019), and test-retest reliability analyses can help providers distinguish whether changes 

in a patient’s self-reported AUD criteria are likely reflective of a reliable change in AUD 

criteria rather than an artifact of poor test-retest reliability. In the current study, we report 

the Alcohol Symptom Checklist’s test-retest reliability and thresholds for reliable change 

when it is completed as part of routine care. To maximize external validity in this study, 

we utilize data from Alcohol Symptom Checklists that were completed as part of routine 

clinical care (i.e., the sample was not recruited for research and checklists were completed 

in real-world routine care conditions). To enhance internal validity in the study, we evaluate 

Alcohol Symptom Checklists completed within a 1- to 21-day test-retest window, which 

reflects an assessment window in which past-year AUD criteria are unlikely have substantial 

changes, and therefore most of the observed changes in Alcohol Symptom Checklist scores 
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within this window are likely to be attributable to test-retest reliability issues and are less 

likely to be confounded with actual changes in patients’ AUD criteria.

MATERIALS AND METHODS

Study Setting

This is a pragmatic test-retest reliability study using clinical data from electronic health 

records (EHRs) from KP Washington.

Alcohol Screening and Assessment Procedures

As part of an effort to integrate behavioral health across the health system, 33 KP 

Washington primary care practices implemented annual alcohol screening via the AUDIT-C 

starting in 2015 (Glass et al., 2018; Yeung et al., 2020). When patients report high-risk 

drinking on the AUDIT-C (score 7–12; Rubinsky et al., 2013), the EHR prompts medical 

staff to administer an Alcohol Symptom Checklist. The EHR only prompts one Alcohol 

Symptom Checklist per year, but checklists may be completed more frequently if a 

clinician chooses to administer the checklist ad hoc or if treatment plans include monitoring 

symptoms over time.

In primary care settings, procedures for completing Alcohol Symptom Checklists are 

standardized: for patients who have screened positive for high-risk drinking within the past 

year (including on the date of the primary care appointment) the EHR prompts medical 

assistants to give a paper form with the Alcohol Symptom Checklist. Patients complete 

the Alcohol Symptom Checklist in writing and medical assistants enter the results into the 

EHR. Primary care medical assistants received training in procedures for administering the 

checklist.

The AUDIT-C is also included on a mental health monitoring tool used in specialty mental 

health settings. During the current study’s observation period, when a patient reported 

high-risk drinking on the AUDIT-C in a mental health setting, the EHR prompted clinicians 

to administer an Alcohol Symptom Checklist; however, procedures for administering the 

checklist were less standardized in these settings and paper Alcohol Symptom Checklists 

were not routinely stocked or used to our knowledge (e.g., clinicians in mental health 

settings could have administered the checklist in ad hoc ways, including by reading 

the checklist questions aloud to patients). Further, there was no standardized training in 

procedures for administering Alcohol Symptom Checklists in mental health settings.

Patient Population

Patients were eligible for this study if they (a) had ≥1 visit to a KP Washington primary care 

setting between October 1, 2015 and February 29, 2020, (b) screened positive for high-risk 

drinking on the AUDIT-C (score 7–12), (c) completed two Alcohol Symptom Checklists 

1–21 days apart, with the first being within 365 days after the positive AUDIT-C screen, and 

(d) were at least 18 years old when the checklists were completed. The study was approved 

by the KP Washington Health Research Institute’s Institutional Review Board with a waiver 

of consent and HIPAA authorization to use existing EHR data.
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Measures

AUDIT-C—The AUDIT-C is a brief measure validated as a screen for unhealthy alcohol 

use and AUD (Bradley et al., 2003; Bush et al., 1998). It has three items that assess the 

frequency of drinking, typical drinks per drinking day, and frequency of heavy drinking. 

Items are answered on a 5-point scale (0–4 points) then summed (total score 0–12 points).

Alcohol Symptom Checklist—The Alcohol Symptom Checklist (available in 

supplement; Hallgren et al., 2021a; Sayre et al., 2020) is an 11-item questionnaire that asks 

patients to self-report whether they have experienced each of the 11 DSM-5 AUD criteria 

within the past year, a timeframe consistent with the DSM-5. Total scores reflect summed 

criteria counts (0–11) that may assist with determining if an AUD diagnosis is present (≥2 

criteria endorsed) and its severity designation (i.e., mild: 2–3 criteria; moderate: 4–5 criteria; 

severe: 6–11 criteria).

Descriptive measures and covariates—Age, sex, race, and ethnicity were obtained 

from EHR data. Medicaid and Medicare insurance status were obtained from enrollment 

records. AUD diagnoses by healthcare providers up to two years before completing Alcohol 

Symptom Checklists were identified using ICD-9 and ICD-10 codes from EHRs and 

insurance claims.

Analytic Approach

Test-retest reliability was evaluated for the full sample of patients with two Alcohol 

Symptom Checklists then within stratified subsamples of patients who completed both 

Alcohol Symptom Checklists in primary care or in mental health settings. We hypothesized 

that test-retest reliability would be higher when checklists were completed in primary care 

settings where self-administered paper forms are used, compared to when checklists were 

completed in mental health settings that had non-standard administration, often without 

paper self-administration.

Statistical analyses were modeled after a recent study by Hasin et al. (2020), which 

evaluated test-retest reliability of confidential, clinician-administered diagnostic research 

interviews in people who screened positive for past 30-day substance use and substance 

use disorder criteria. Mean changes in the number of criteria endorsed from T1 to T2 

(i.e., change scores) were characterized using paired sample t-tests and Cohen’s d effect 

size coefficients. Test-retest reliability coefficients were estimated for four composite 

measures derived from the number of AUD criteria reported on the checklist, including total 

scores reflecting AUD symptom counts (0–11), estimated using a one-way single-measures 

agreement intraclass correlation coefficient (ICC; McGraw & Wong, 1996); AUD severity 

designation (none, mild, moderate, severe), estimated using weighted kappa (Cohen, 1968); 

and binary measures indicating criteria consistent with AUD (2+ criteria) versus no AUD (0 

or 1 criteria) or criteria consistent with moderate or severe AUD (4+ criteria) verse no AUD 

or mild AUD (0–3 criteria), estimated using kappa (Cohen, 1960). Test-retest reliabilities for 

each of the 11 individual AUD criteria were estimated using kappa. Reliability coefficients 

were interpreted using cutoffs described by Cicchetti (1994) to indicate excellent (0.75–

1.00), good (0.60–0.74), fair (0.40–0.59), or poor reliability (≤0.39). Testing for significant 
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differences between reliability coefficients obtained in the primary care versus mental 

health subsamples was conducted using parametric bootstrapping with 10,000 resampled 

coefficient estimates.

Additional analyses aimed to identify predictors of test-retest reliability by testing whether 

rates of agreement on the checklists completed at the first (T1) and second (T2) time 

points differed based on patient age, sex, or past 2-year AUD diagnosis by a healthcare 

provider. For these analyses, a dichotomous code was created to reflect that T1 and T2 

checklists agreed (agreement=1) or disagreed (agreement=0), with agreements defined by 

both checklists reflecting moderate or severe AUD (4–11 criteria) or both reflecting mild or 

no AUD (0–3 criteria). This definition of agreement was based on KP Washington’s alcohol 

decision support tools that suggest offering AUD medications to patients with moderate or 

severe AUD. Log-likelihood ratio chi-square tests from logistic regression models were used 

to test for differences in the odds of discordance across the levels of each covariate.

We used the reliable change index (RCI; Jacobson & Truax, 1992) to identify how large 

of a change in the number of AUD criteria an individual patient would need to report for 

their medical provider to conclude that they had a statistically reliable change in their AUD 

criteria at the p < .20, p < .10, or p < .05 level (Wise, 2004). The RCI indicates whether the 

magnitude of change in test scores for a single patient is significantly larger than the degree 

of variation that would be expected due to test-retest-related measurement error alone. The 

RCI is calculated as:

RCI =
X2 − X1
Sdiff

where X2-X1 reflects the change score for a single patient and Sdiff is the standard error of 

the difference in test scores, computed as:

Sdiff = 2SD2  1 − rxx

In the formula above, SD is the sample standard deviation of checklist scores at T1 and 

rxx is the sample test-retest reliability coefficient for the number of criteria endorsed. 

We computed the magnitude of the changes in scores (X2-X1) that would be required to 

produce RCIs >1.28, 1.65, and 1.96, as these indicate that the difference score (X2-X1) is 

significantly larger than what would be expected by test-retest related measurement error 

alone at the p < 0.20, p < 0.10, and p < 0.05 levels, respectively (Wise, 2004). These three 

thresholds for reliable change are presented to provide a range of thresholds for reliable 

change associated with varying levels of confidence for concluding whether reliable change 

has occurred. A larger change score is needed to exceed the threshold of p < 0.05, and using 

this conservative threshold may result in some patients who experience “true” changes in 

their AUD criteria not having large enough change scores to conclude that reliable change 

has occurred at the p < 0.05 level, resulting in higher type-II error rates about whether 

individual patients have experienced reliable change (i.e., clinician fails to detect changes 

in AUD symptoms, even though symptoms have changed). In contrast, a smaller change 
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score is needed to exceed the threshold of p < 0.20, and using this more liberal threshold 

may result in some patients exceeding the threshold for concluding that reliable change has 

occurred even if they did not experience “true” changes in their AUD symptoms, resulting in 

higher type-I error rates about whether individual patients have experienced reliable change 

(i.e., clinician concludes that AUD symptoms have reliably changed, even though changes 

in scores may be due to test-retest-related measurement error rather than “true” changes 

in AUD symptoms). We present a range of thresholds associated with different confidence 

levels because the degree of confidence desired for concluding reliable change may vary 

from context to context and because each threshold carries a different balance of risk for 

type-I and type-II errors. We therefore encourage clinicians to utilize the reliable change 

thresholds presented here as one source of evidence about the likelihood of reliable change 

being present, rather than using them as firmly conclusive indicators about whether a patient 

has or has not experienced change.

RESULTS

Patient Characteristics

There were 11,452 patients who completed one or more Alcohol Symptom Checklist during 

the study period. Among them, 454 patients completed two checklists 1–21 days apart and 

comprised the current study sample. Differences between these patients and the 10,998 

patients not included in the sample are reported in the Supplement; in brief, the test-retest 

reliability sample had a higher proportion of patients who were less than 45 years old, were 

female, reported criteria consistent with severe AUD, had a past two-year AUD diagnosis 

from a healthcare provider, and completed symptom checklists in mental health settings 

rather than in primary care settings.

Within the study sample (N=454), 271 patients completed both checklists in primary care 

settings (primary care subsample) and 79 completed both checklists in mental health settings 

(mental health subsample). The remaining 104 patients who completed T1 and T2 checklists 

in different settings were not included in subgroup analyses. In the full study sample and 

both study subsamples (Table 1), most patients were age 25–44, white, non-Hispanic, and 

reported criteria consistent with severe AUD (6+ criteria). Compared to the primary care 

subsample, the mental health subsample had a higher proportion of patients who were 

female, aged 18–24, and diagnosed with AUD by healthcare provider in the past two years. 

The primary care and mental health clinic subsamples did not differ by race, ethnicity, or T1 

Alcohol Symptom Checklist scores.

AUD Criterion Assessments

In the full test-retest reliability sample, patients completed checklists a mean of 9.31 

(SD=5.92) days apart and reported a mean of 6.25 (SD=3.40) AUD criteria at T1 and 

5.89 (SD=3.59) criteria at T2, a significant difference with a small effect size (mean 

difference=−0.35 criteria, SD=2.23, t453=−3.37, p=.001, d=−0.16). In the primary care 

clinic subsample, patients completed checklists a mean of 9.44 (SD=5.99) days apart and 

reported a mean of 6.24 (SD=3.39) AUD criteria at T1 and 5.98 (SD=3.60) criteria at T2 

(mean difference=−0.27 criteria, SD=2.10, t270=−2.08, p=.04, d=−0.12). In the mental health 
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clinic subsample, patients completed checklists a mean of 10.47 (SD=6.11) days apart and 

reported a mean of 5.53 (SD=3.60) AUD criteria at T1 and 4.89 (SD=3.81) criteria at T2 

(mean difference=−0.65 criteria, SD=2.61, t70=−2.20, p=.03, d=−0.25).

Test-Retest Reliability

In the full sample, test-retest reliability was excellent for the number of AUD criteria 

(ICC=0.79), good for the AUD severity designation (severe, moderate, mild, or no AUD; 

weighted kappa=0.74), fair for the binary indicator of any AUD (vs. no AUD; kappa=0.57), 

and good for the binary indicator of moderate/severe AUD (vs. no or mild AUD; 

kappa=0.63). Reliability coefficients ranged from 0.44 to 0.70 for the 11 individual AUD 

criteria (Table 2).

In the primary care subsample, test-retest reliability was excellent for the number of AUD 

criteria (ICC=0.82), excellent for the AUD severity designation (weighted kappa=0.75), fair 

for the binary indicator of any AUD (kappa=0.58), and good for the binary indicator of 

moderate or severe AUD (kappa=0.62). Coefficients ranged from 0.42 to 0.76 for the 11 

individual AUD criteria (Table 2).

In the mental health subsample, test-retest reliability was good for the number of AUD 

criteria (ICC=0.74), good for the AUD severity designation (weighted kappa=0.73), fair 

for the binary indicator of any AUD (kappa=0.51), and good for the binary indicator of 

moderate or severe AUD (kappa=0.62). Reliability coefficients ranged from 0.36 to 0.60 

for the 11 individual AUD criteria (Table 2). Although most of the reliability coefficients 

were nominally higher in the primary care subsample, parametric bootstrapping analyses 

indicated that there were no significant differences between the primary care and mental 

health subsamples for any of the four full-scale reliability coefficients (Table 2).

Predictors of Test-Retest Discordance

Log-likelihood ratio tests examined predictors of test-retest discordance, defined as checklist 

scores that suggested moderate or severe AUD (4–11 criteria) at one occasion but not the 

other. These analyses were stratified within each subsample to reduce the influence of 

setting as a potential confounder, given that some predictors of test-retest discordance also 

differed between the primary care and mental health subsamples.

In both subsamples, rates of discordance were not associated with age1, sex, Medicaid 

insurance, Medicare insurance, or a past two-year AUD diagnosis from a healthcare provider 

(Table 3).

Reliable Change Thresholds

Table 4 shows the magnitude of change in total scores (AUD criteria counts) required for 

concluding that an individual patient has experienced reliable change in criteria at the p < 

0.20, p < 0.10, and p < 0.05 levels. For the full sample (i.e., not accounting for primary care 

or mental health setting), patients would need to report a change of at least 3, 4, or 5 criteria 

1For the mental health clinic subsample, individuals age 65+ were excluded from this analysis due to an insufficient sample size.
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to conclude reliable change with p<0.20, p<0.10 or p<0.05, respectively. In the primary care 

subsample, patients would need to report a change of at least 3 criteria to conclude reliable 

change with p<0.20 or at least 4 criteria to conclude reliable change with p<0.10 or p<0.05. 

In the mental health subsample, a change of at least 4, 5, or 6 criteria was necessary to 

conclude reliable change with p<0.20, p<0.10, or p<0.05, respectively.

DISCUSSION

The current study found that a pragmatic, self-report Alcohol Symptom Checklist had 

good-to-excellent test-retest reliability when it was completed by patients as part of routine 

care after screening positive for high-risk drinking. Test-retest reliability estimates for 

the primary care subsample (n=271), where procedures for administering the checklists 

were most standardized, were only modestly lower than the test-retest reliability estimates 

obtained from a recent study by Hasin et al. (2020), who evaluated gold-standard 

semi-structured diagnostic interviews administered by clinicians with several years of 

addiction clinical experience who were well-trained and well-supervised in administering 

the diagnostic interviews. That study found excellent test-retest reliability estimates for AUD 

criteria counts (ICC=0.90) and AUD severity (ICC=0.87), and good test-retest reliability 

for a binary measure reflecting any AUD versus no AUD (kappa=0.69; Hasin et al., 2020). 

Our findings suggest that test-retest reliability is also high for Alcohol Symptom Checklists 

completed on paper forms in routine primary care, with reliability coefficients observed here 

only being modestly lower than that of clinician-administered diagnostic interviews (Hasin 

et al., 2020) that used a gold-standard research interviews that are not practical for most 

real-world healthcare settings (Bradley et al., 2019).

In the current study, test-retest reliability was nominally (but non-significantly) lower for 

checklists completed in specialty mental health settings, where procedures for completing 

checklists were not standardized, paper forms were not routinely stocked, and staff received 

little or no training for administering the checklist. This non-significant difference contrasts 

our hypothesis and could be due in part to limited power for subsample analyses. A 

prior study that observed medical staff as they administered alcohol screening measures 

in Veteran Affairs settings found that verbal reading of alcohol screening questions and non-

standardized administration (e.g., adapting question wording, omitting questions, suggesting 

or inferring responses) were common practices that could likely reduce the accuracy of 

results; therefore, the use of paper Alcohol Symptom Checklist forms may still be a 

helpful standard practice to promote standardized administration and more accurate patient 

responding (Williams et al., 2015).

Our findings suggest that the Alcohol Symptom Checklist may be a reliable tool for 

assessing AUD criteria and for supporting clinicians in diagnosing AUD and determining its 

severity (mild, moderate, or severe) in routine care settings. In particular, good-to-excellent 

test-retest reliability observed in the full sample and the primary care subsample indicate 

that the measure may be a viable tool for monitoring whether patients are experiencing 

changes in their AUD criteria over time, for example, when checklists are used for clinical 

monitoring or measurement-based care (Bradley et al., 2019; Hallgren et al., 2021a, 2021b). 

Reliable change analyses indicated that an individual primary care patient who increases 
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or decreases the number of AUD criteria reported by at least 3 criteria may be concluded 

to have experienced statistically reliable change (i.e., change that is unlikely attributable to 

measurement error alone) at the p < .20 level, and that a primary care patient who increases 

or decreases the number of AUD criteria by at least 4 criteria may be concluded to have 

experienced reliable change at the p < .05 level.

Limitations and Strengths

Our study has noteworthy limitations. Because we evaluated the performance of Alcohol 

Symptom Checklists completed in routine care, we were unable to measure or control for 

many factors that could impact symptom reporting and reliability (e.g., patient experiences 

with medical assistants). We also were unable to know why the patients in our study 

completed two Alcohol Symptom Checklists 1–21 days apart, and it is likely there was 

selection bias within the test-retest sample that we were unable to measure. For example, 

patients in this sample may have had providers who opted to re-assess AUD criteria for 

clinical monitoring due to their high frequency of criteria consistent with severe AUD. 

Nonetheless, the likelihood that many patients were undergoing clinical monitoring is also 

a strength of the study, as this sample may more accurately reflect patients for whom 

test-retest reliability analyses are highly relevant. It is possible that patients reported fewer 

AUD criteria at both time points than they would have in confidential research interviews 

due to the checklists being completed in routine healthcare settings and the results being 

shared with medical providers and entered into the EHR. It is also possible that patients who 

completed checklists for clinical monitoring experienced actual changes in AUD criteria 

during the test-retest period and those changes would have been modeled as measurement 

error in the current study, producing lower estimates of test-retest reliability and higher 

estimates of thresholds for reliable change. Thus, it is possible the results observed here are 

conservative underestimates of the Alcohol Symptom Checklist’s test-retest reliability. Our 

sample was limited by being predominantly white and non-Hispanic, and sample sizes for 

racial and ethnic minority subgroups were insufficient to test for differences in test-retest 

reliability across these subgroups; additional efforts to evaluate test-retest reliability of 

Alcohol Symptom Checklists among patients of color is warranted.

Our study also had several strengths. Test-retest reliability was evaluated in real-world 

routine-care conditions, which provides high external validity for the procedures used 

when completing the checklists and reduces the likelihood of biasing our sample to only 

include people who are willing to participate in AUD-related research. The 1- to 21-day 

test-retest window reflected a period in which past-year AUD criteria have a low likelihood 

of substantively changing, and thus the study design was more capable of isolating sources 

of measurement error (i.e., test-retest unreliability) while minimizing confounding that could 

be attributable to actual changes in AUD criteria, which improves the internal validity of 

the study. The large sample size allowed us to obtain reasonably precise reliability estimates 

and to test for factors that may increase or decrease test-retest reliability in practice. The 

high test-retest reliability observed here strengthens recent findings supporting the construct 

validity and measurement invariance of the Alcohol Symptom Checklist (Hallgren et al., 

2021a). The Alcohol Symptom Checklist was designed for use in routine real-world care, is 
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highly pragmatic, and can be easily administered in routine primary care settings with paper 

and pencil forms.

Conclusion

AUD criteria can be reliably assessed using an Alcohol Symptom Checklist in routine 

primary care among patients who screen positive for high-risk drinking. Using Alcohol 

Symptom Checklists in routine care can help providers diagnose AUD, determine its 

severity, and monitor changes in AUD symptoms over time.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

Descriptive Statistics for Full Sample and for Primary Care and Mental Health Subsamples

Full sample (N = 454)
Primary care 

subsample (n = 271)
Mental health 

subsample (n = 79)

P-value of 
difference 
between 

subsamples

n (%) n (%) n (%)

Age (y) 18–24 57 (12.6%) 23 (8.5%) 15 (19.0%) p = .01

25–44 238 (52.4%) 142 (52.4%) 45 (57.0%)

45–64 130 (28.6%) 86 (31.7%) 17 (21.5%)

65+ 29 (6.4%) 20 (7.4%) 2 (2.5%)

Sex Female 197 (43.4%) 107 (39.5%) 42 (53.2%) p = .04

Male 257 (56.6%) 164 (60.5%) 37 (46.8%)

Race
Asian or Asian 
American 16 (3.5%) 9 (3.3%) 4 (5.1%) p = .82

Black or African 
American 18 (4.0%) 10 (3.7%) 3 (3.8%)

Native American or 
Alaskan Native 8 (1.8%) 3 (1.1%) 1 (1.3%)

Native Hawaiian or 
Pacific Islander 0 (0.0%) 0 (0.0%) 0 (0.0%)

White 364 (80.2%) 225 (83.0%) 63 (79.7%)

More than one race 13 (2.9%) 6 (2.2%) 3 (3.8%)

Other race 13 (2.9%) 5 (1.8%) 0 (0.0%)

Unknown race 22 (4.8%) 13 (4.8%) 5 (6.3%)

Ethnicity Hispanic 27 (5.9%) 18 (6.6%) 2 (2.5%) p = .36

Not Hispanic 405 (89.2%) 239 (88.2%) 72 (91.1%)

Unknown ethnicity 22 (4.8%) 14 (5.2%) 5 (6.3%)

AUD 
Severity 
(T1)

No AUD (0 or 1 
symptoms) 54 (11.9%) 31 (11.4%) 13 (16.5%) p = .46

Mild AUD (2 or 3 
symptoms) 61 (13.4%) 39 (14.4%) 12 (15.2%)

Moderate AUD (4 or 5 
symptoms) 67 (14.8%) 39 (14.4%) 14 (17.7%)

Severe AUD (6+ 
symptoms) 272 (59.9%) 162 (59.8%) 40 (50.6%)

AUD symptom counts (T1), M (SD) 6.25 (3.40) 6.24 (3.39) 5.53 (3.60) p = .11

AUD diagnosed by healthcare provider 
in past two years 194 (42.7%) 104 (38.4%) 41 (51.9%) p = .04

Note. P-values reflect differences between the primary care only and mental health only subgroups and were computed using chi-square tests. 
Patients in the primary care and mental health subsamples completed both Alcohol Symptom Checklists in a primary care or specialty mental 
health setting, respectively.
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Table 2

Test-Retest Reliability Coefficients (and 95% CI’s) for the Alcohol Symptom Checklist

Test-retest reliability (95% CI)

Full-scale measures Full sample (N = 454)
Primary care subsample (n 

= 271)
Mental health subsample 

(n = 79)

P-value of 
difference 
between 

subsamples

Number of AUD criteria 0.79 (0.76, 0.82) 0.82 (0.77, 0.85) 0.74 (0.62, 0.83) 0.17

DSM-5 AUD severity 0.74 (0.69, 0.78) 0.75 (0.69, 0.80) 0.73 (0.61, 0.82) 0.74

Any AUD (mild, moderate, or 
severe vs. no AUD) 0.57 (0.46, 0.68) 0.58 (0.44, 0.72) 0.51 (0.29, 0.72) 0.55

AUD moderate or severe (vs. no 
AUD or mild AUD) 0.63 (0.54, 0.71) 0.62 (0.52, 0.73) 0.62 (0.44, 0.79) 0.97

Item-level responses

1. Tolerance 0.55 (0.48, 0.63) 0.63 (0.54, 0.72) 0.46 (0.26, 0.65)

2. Withdrawal 0.70 (0.64, 0.77) 0.76 (0.68, 0.84) 0.59 (0.41, 0.78)

3. Larger/longer 0.55 (0.47, 0.63) 0.62 (0.52, 0.72) 0.47 (0.27, 0.66)

4. Quit/control 0.58 (0.50, 0.66) 0.62 (0.52, 0.72) 0.52 (0.34, 0.70)

5. Time spent 0.55 (0.47, 0.63) 0.62 (0.53, 0.72) 0.51 (0.31, 0.71)

6. Physical/psychological 
problems 0.44 (0.35, 0.54) 0.42 (0.30, 0.55) 0.54 (0.35, 0.72)

7. Neglect roles 0.54 (0.46, 0.62) 0.59 (0.50, 0.69) 0.45 (0.25, 0.65)

8. Hazardous use 0.61 (0.54, 0.69) 0.63 (0.53, 0.73) 0.52 (0.31, 0.73)

9. Social/interpersonal problems 0.57 (0.50, 0.65) 0.60 (0.50, 0.70) 0.57 (0.39, 0.75)

10. Craving 0.61 (0.53, 0.68) 0.65 (0.56, 0.74) 0.60 (0.42, 0.77)

11. Activities given up 0.60 (0.52, 0.67) 0.64 (0.55, 0.74) 0.36 (0.15, 0.57)

Note. Test-retest reliability coefficients were estimated using a one-way single-measures agreement intraclass correlation coefficient (ICC) for 
number of AUD criteria, weighted kappa for DSM-5 AUD severity, and kappa for all binary indicators (any AUD, AUD moderate or severe, and 
item-level responses).
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Table 3

Predictors of Discrepancies Between Alcohol Symptom Checklist Results at T1 and T2.

Primary care subsample (n = 271) Mental health subsample (n = 79)

Patient characteristics df χ2 (p-value) χ2 (p-value)

Age 3 0.64 (0.89) 3.32 (0.35)

Sex 1 3.38 (0.07) 0.86 (0.35)

Medicaid 2 1.99 (0.37) 4.12 (0.13)

Medicare 2 1.59 (0.45) 5.58 (0.06)

Past two-year AUD diagnosis by healthcare provider 1 1.75 (0.19) 0.02 (0.88)

Note. For chi-square tests, discrepancies were coded as present if T1 checklist results were consistent with no or mild AUD (≤ 3 criteria) and T2 
results were consistent with moderate or severe AUD (≥ 4 criteria) or vice versa, and were coded as absent if both T1 and T2 checklist results were 
consistent with no AUD or consistent with AUD.
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Table 4

Changes in Criteria Counts Required for “Reliable Change” within Individual Patients

Change in AUD criteria counts required to conclude reliable change within a single patient

Sample 80% confidence 90% confidence 95% confidence

Full sample ± 3 criteria ± 4 criteria ± 5 criteria

Primary care subsample ± 3 criteria ± 4 criteria ± 4 criteria

Mental health subsample ± 4 criteria ± 5 criteria ± 6 criteria

Note. Values in the table indicate the amount of change in AUD criteria required to conclude that an individual patient has experienced “reliable 
change” between two measurement occasions – i.e., that a change in Alcohol Symptom Checklist scores between two time points was unlikely 
attributable to test-retest measurement error at the p < .20, p < .10, or p < .05 level.
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