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Abstract

Background: TheNational Institute on Alcohol Abuse and Alcoholism (NIAAA) recommends the paper-based or computerized
Alcohol Symptom Checklist to assess alcohol use disorder (AUD) symptoms in routine care when patients report high-risk
drinking. However, it is unknown whether Alcohol Symptom Checklist response characteristics differ when it is administered
online (eg, remotely via an online electronic health record [EHR] patient portal before an appointment) versusin clinic (eg, on
paper after appointment check-in).

Objective: This study evaluated the psychometric performance of the Alcohol Symptom Checklist when completed online
versusin clinic during routine clinical care.

Methods: This cross-sectional, psychometric study obtained EHR data from the Alcohol Symptom Checklist completed by
adult patients from an integrated health system in Washington state. The sample included patients who had a primary care visit
in 2021 at 1 of 32 primary care practices, were due for annual behavioral health screening, and reported high-risk drinking on
the behavioral health screen (Alcohol Use Disorder Identification Test—Consumption score =7). After screening, patients with
high-risk drinking weretypically asked to complete the Alcohol Symptom Checklist—an 11-item questionnaire on which patients
self-report whether they had experienced each of the 11 AUD criterialisted in the Diagnostic and Satistical Manual of Mental
Disorders, Fifth Edition (DSM-5) over a past-year timeframe. Patients could complete the Alcohol Symptom Checklist online
(eg, on a computer, smartphone, or tablet from any location) or in clinic (eg, on paper as part of the rooming process at clinical
appointments). We examined sample and measurement characteristics and conducted differential item functioning analysesusing
item response theory to examine measurement consistency across these 2 assessment modalities.

Results: Among 3243 patients meeting eligibility criteriafor this secondary analysis (2313/3243, 71% male; 2271/3243, 70%
White; and 2014/3243, 62% non-Hispanic), 1640 (51%) completed the Alcohol Symptom Checklist online while 1603 (49%)
completed it in clinic. Approximately 46% (752/1640) and 48% (764/1603) reported >2 AUD criteria (the threshold for AUD
diagnosis) online and in clinic (P=.37), respectively. A small degree of differential item functioning was observed for 4 of 11
items. This differential item functioning produced only minimal impact on total scores used clinically to assess AUD severity,
affecting total criteria count by a maximum of 0.13 criteria (on a scale ranging from 0 to 11).
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Conclusions: Completing the Alcohol Symptom Checklist online, typically prior to patient check-in, performed similarly to an
in-clinic modality typically administered on paper by amedical assistant at the time of the appointment. Findings have implications
for using online AUD symptom assessments to streamline workflows, reduce staff burden, reduce stigma, and potentially assess
patients who do not receive in-person care. Whether modality of DSM-5 assessment of AUD differentially impacts treatment is

unknown.

(J Med Internet Res 2024;26:€52101) doi: 10.2196/52101
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Introduction

Nearly 14% of adults in the United States meet criteria for
alcohol use disorder (AUD) [1]. However, AUD is
underdiagnosed in medical settings [2,3], which decreases
opportunities for treatment. Brief screening for unhealthy
alcohol use is recommended in primary care, but follow-up
assessment of AUD symptoms is necessary to accurately
diagnose AUD [4].

TheNIAAA recommends brief population-based screening (eg,
Alcohol Use Disorder Identification Test—Consumption
[AUDIT-C]) and follow-up assessment using the Alcohol
Symptom Checklist for patients with high-risk drinking [5].
Previous studies support the validity [6], reliability [7], and
clinical utility [8] of the Alcohol Symptom Checklist
administered in clinic as part of routine care. However, with
increasing virtual care, it is important to test whether
measurement  characteristics differ across modes of
administration. This study builds upon prior psychometric
evaluations of the Alcohol Symptom Checklist [6,7] to evaluate
whether it had similar measurement characteristics when
completed online versusin clinic as part of routineclinical care.

Methods

Setting, Design, and Sample

This cross-sectiona study used secondary clinical data from
electronic health records (EHRS) capturing the Alcohol
Symptom Checklist asit was completed during routine care at
Kaiser Permanente Washington (KPWA), an integrated health
care system in Washington state. KPWA conducts annual
behavioral health screening for al cohol, drug use, and depression
in primary care [8,9]. Clinical workflows at KPWA for
population-based screening and assessment typically occur as
follows, although variation in clinical practiceis expected: All
patients who have not completed screening in the past year are
sent a behavioral health screener through the health system’s
online patient portal before scheduled primary care appointments
as part of electronic check-in. If high-risk drinking is reported
during online screening, the Alcohol Symptom Checklist
automatically displaysinthe portal (with exceptions; Multimedia
Appendix 1). Patients who do not complete screening online
are typically prompted by check-in staff or medical assistants
(MASs) to complete screening in clinic on paper during primary
care appointments, with results entered into EHRs by MAs. If

https://www.jmir.org/2024/1/e52101

high-risk drinking is reported in clinic, the EHR prompts MAs
to give patients a paper-based version of the Alcohol Symptom
Checklist to completein clinic [9]. Patients complete in-clinic
screening and assessment for several reasons. some may not
have set up their online patient portal, others may need trandlated
versionsin alanguage other than English, while others choose
not to complete the checklist online. During the study period,
approximately 90% of al patients with a primary care
appointment completed alcohol screening and approximately
80% of primary care patients reporting high-risk drinking
completed the follow-up Alcohol Symptom Checklist.

Adult patients (aged =18 years) were included in this study if
they completed a primary care appointment (phone, video,
office) during 2021 and were duefor annual screening, reported
high-risk drinking on the alcohol screening measure (AUDIT-C
score 27 [10-13]; Multimedia Appendix 2), and completed the
Alcohol Symptom Checklist. Checklists with missing items
were excluded (Multimedia Appendix 1). If patients completed
=1 checklist in clinical care, a single checklist was randomly
selected for analysis.

Ethical Consider ations

This deidentified data-only study was approved by the KPWA
Health Research Ingtitute Institutional Review Board (reference
1481289-1) with waivers of consent and Health Insurance
Portability and Accountability Act authorization.

Measures

The Alcohol Symptom Checklist isavalid [6] and reliable [7]
11-item questionnaire assessing AUD criteria over a past-year
timeframe, mirroring the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5; Multimedia Appendix
3) [14]. Patients self-reported whether they experienced each
of 11 DSM-5 AUD criteria (yes/no). Summed scores ranged
from O to 11, reflecting the number of AUD criteria endorsed
and informing the severity of AUD (per the DSM-5, mild=2-3,
moderate=4-5, and severe=6-11 criteria) [14].

Modality of administration was coded as online or in clinic
(Multimedia Appendix 1).

EHR-documented demographics included age, sex, race,
ethnicity, and need for alanguage interpreter.
Analyses

Descriptive stati stics characterized the demographics of patients
completing online and in-clinic checklists. Logistic regression
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models estimated the prevalence of each AUD criterion and of
symptoms consistent with mild, moderate, or severe AUD across
modalities, adjusted for demographic characteristics that
significantly differed between groups.

Main analyses used item response theory [15] to evaluate
differential item functioning (DIF) on checklist items across
modalities (Multimedia Appendix 4 [6,14-20]).

DIF can be statistically significant without having a clinically
meaningful impact on determination of AUD severity [15].
Clinicians typically make diagnostic and treatment decisions
based on total scores rather than individual items because the
number of criteriainforms whether AUD is likely present (=2
criteria) and its severity [14]. We evaluated the cumulative
impact of DIF by estimating how total scoreswould be expected
to change due to DIF if a patient with the same level of latent
AUD completed checklists online vs in clinic (Multimedia
Appendix 4 [6,14-20]).

Results

Among 3243 patients who completed the Alcohol Symptom
Checklist, 1640 (51%) completed the checklist online, while
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1603 (49%) completed the checklist in clinic. Among those
excluded were 1 online and 63 in-clinic checklists that were
missing items (Multimedia Appendix 1). Patients were
predominantly middle-aged, male, White, and non-Hispanic.
There were small but significant differences across modalities,
with more diversity observed among those who completed
checklistsin clinic (Table 1).

After adjustment for demographic characteristics, item
endorsement ranged from 12.4% (hazardous use) to 38.5%
(physical or psychological problems) on checklists completed
online and 8.3% (hazardous use) to 39.4% (larger and longer)
on checklists completed in clinic. Item endorsement differed
significantly by modality for 5 items (Table 2). However,
prevalence of AUD and AUD severity levels did not differ by
modality (P=.37 and P=.39, respectively).

DIF for online versus in-clinic modalities was observed for 4
items (Table 3). However, this had minimal impact on total
scores. for patients with equal levels of latent AUD severity,
estimated differences in the number of AUD criteria endorsed
were expected to differ by <0.13 criteria (out of 11) dueto DIF
(Figure 1). In other words, DIF did not substantially impact
criteria counts used by clinicians for diagnosing.

Table 1. Patient characteristics overall and across modality of Alcohol Symptom Checklist administration.

Patient characteristics Total (N=3243), n (%)

In clinic (n=1603), n (%)

Online portal (n=1640), n (%) P value

Age (years) .001
18-24 254 (7.8) 148 (9.2) 106 (6.5)
25-44 1528 (47.1) 707 (44.1) 821 (50.1)
4564 1152 (35.5) 596 (37.2) 556 (33.9)
265 309 (9.5) 152 (9.5) 157 (9.6)
Sex .36
Female 930 (28.7) 448 (27.9) 482 (29.4)
Male 2313 (71.3) 1155 (72.1) 1158 (70.6)
Race <.001
American Indian/Alaska Native 64 (2 30(1.9) 3421
Asian 193 (6) 89 (5.6) 104 (6.3)
Black 151 (4.7) 100 (6.2) 51 (3.1)
Native Hawaiian/Pacific |slander 53 (1.6) 30 (1.9) 23 (1.4)
White 2271 (70) 1104 (68.9) 1167 (71.2)
Other 88 (2.7) 58 (3.6) 30 (1.8)
Unknown 423 (13) 192 (12) 231 (14.1)
Ethnicity .01
Hispanic 209 (6.4) 124 (7.7) 85(5.2)
Not Hispanic 2014 (62.1) 977 (60.9) 1037 (63.2)
Unknown 1020 (31.5) 502 (31.3) 518 (31.6)
Needs interpreter <.001
Yes 40 (0.3) 35(2.2) 5(0.3)
No 86 (2.7) 47 (2.9) 39 (2.4)
Unknown 2117 (96.1) 1521 (94.9) 1596 (97.3)
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Table 2. Prevalence of Alcohol Symptom Checklist item endorsement across modality of administration, adjusted for demographic characteristics that
differed between groups®

In-clinic (n=1603), n (%; 95% CI)

Onlineportal (N=1640), n (%; 95%Cl) P value

Alcohol Symptom Checklist items

AUD® severity based on criteria endor sed

Number of AUD criteriad, mean (95% CI)

1. Tolerance
2. Withdrawal

3. Larger/longer
4. Quit/control

5. Time spent
6. Physical/psychologica problems

7. Neglect roles
8. Hazardous use
9. Social/interpersonal problems

10. Craving

11. Activities given up

No AUD (0-1 criteria)

Mild AUD (2-3 criteria)
Moderate AUD (4-5 criteria)
Severe AUD (=6 criteria)

413 (25.8; 23.7-28.0)
245 (15.4; 13.6-17.1)
547 (34.1; 31.8-36.4)

428 (26.6; 24.4-28.7)
341 (21.4; 19.4-23.4)
613 (38.5; 36.1-40.9)
202 (12.6; 10.9-14.2)
200 (12.4; 10.8-14.0)
383 (23.6; 21.5-25.7)

463 (29.0; 26.8-31.3)
284 (17.8; 15.9-19.7)

839 (52.3; 49.9-54.8)
302 (18.8; 16.9-20.8)
176 (10.9; 9.4-12.5)
286 (17.9; 16.0-19.8)
2.6(24-27)

464 (28.2; 26.1-30.4)
258 (15.7; 13.9-17.4)
647 (39.4; 37.1-41.8)

348 (21.3; 19.3-23.3)
394 (23.9; 21.9-25.9)
502 (30.4; 28.2-32.6)
185 (11.3; 9.8-12.9)
135 (8.3; 6.9- 9.6)
273 (16.9; 15.1-18.7)

439 (26.6; 24.5-28.8)
278 (16.9; 15.1-18.7)

888 (54.1; 51.7-56.5)
310 (18.9; 17.0-20.8)
185 (11.3; 9.8-12.9)
257 (15.6; 13.9-17.4)
2.4(2.3-25)

A2
.82

.002°

<.001°
.09
<.001°
28
<.001”
<.001°
13
52
39

.08

8adjusted for patient age, race, ethnicity, and need for an interpreter.
bSignificant at o level of .05.
CAUD: alcohol use disorder.

dEstimated us ng adjusted linear regression.
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Table 3. Differentia item functioning across modality of Alcohol Symptom Checklist administration. Discrimination parameters a characterize how
well each item differentiates higher versus|ower alcohol use disorder (AUD) severity, and severity parameters b characterize where, along the continuum
of latent AUD severity, the item best discriminates (Multimedia Appendix 4 [6,14-20] provides additional analytic details). For the full test parameters,
the latent mean and latent variance in clinic were 0.00 and 1.00, while for the online portal the values were—0.05 and 0.90. Latent means and variances
were fixed to 0 and 1, respectively, for the reference group and were freely estimated for nonreference groups.

Alcohol Symptom Checklist item Inclinic® Online portalb
a b a b

1. Tolerance 1.46 0.99 _c 0.81
2. Withdrawal 2.19 125 — —
3. Larger/longer 2.18 0.52 — 0.28
4. Quit/control 2.68 0.73 — 0.87
5. Time spent® 238 0.84 - —
6. Physical/psychological probl ems 2.74 0.44 - -
7. Neglect roles? 3.26 129 - -
8. Hazardous use 154 1.86 — —
9. Social/interpersonal problems 3.08 0.81 2.65 1.07
10. Craving 251 0.68 — —
11. Activities given up 351 1 — —

8 ndicates reference group.
B1tem parameters that significantly differed (a=.0045) from the reference group are presented in the table.

Cltem parameters that did not significantly differ from the reference group were fixed to equality to improve the power of significance testing for
remaining items. These and items that were fixed as anchoring items are indicated with dashes (—).

9 ndicates anchor item.
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Figurel. Item responsetheory analysisresults displaying the expected number of acohol use disorder (AUD) criteriaendorsed on the Alcohol Symptom
Checklist (y-axis) for each assessment modality (online versus in-clinic; separate lines) based on an individual’s latent AUD severity (x-axis). Vertical
distances between the plotted lines indicate the expected differences in the number of AUD criteria endorsed for a person with the same level of latent
AUD severity who completed the Alcohol Symptom Checklist online vsin person. Note that the lines nearly overlap, which is reflective of the small
cumulativeimpact of differential item functioning between the 2 assessment modalities on expected Alcohol Symptom Checklist total scores (Multimedia

Appendix 4 [6,14-20] provides additional analytic details).

11

10

Expected number of AUD criteria endorsed

Latent AUD severity

~—— Less severe

Discussion

Principal Findings

The Alcohol Symptom Checklist administered online performed
similarly to the checklist completed in clinic. Small differences
in the prevalence of item endorsement (<8%) did not result in
differential AUD or AUD severity across modalities. While
DIF across modalities was identified for 4 items, it did not
meaningfully impact total scores, which are used by clinicians
to diagnose AUD. The lack of clinically meaningful impact of
DIF across modalities supports the use of online portals or
in-clinic paper forms for administering the Alcohol Symptom
Checklist in primary careto facilitate accurate AUD diagnosis.

Our findings are consistent with prior work suggesting pragmatic
symptom-based checklists have high test-retest reliability [7]
and perform similarly across patient demographi c characteristics
[6,20] and treatment status [21]. Our study addsto the growing

https://www.jmir.org/2024/1/e52101
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body of evidence supporting the validity and reliability of the
Alcohol Symptom Checklist completed in real-world routine
care settings.

Our findings have important implications for implementing
assessment in health care. In-clinic administration may be
preferable for clinics that lack online resources (eg, web
developers) or online infrastructure (eg, patient portals) to
support integrating questionnaires into EHRs and remote
workflows. When these resources are available, online
administration may be preferableto help streamline workflows,
reduce staff burden, and ensure more complete responses (eg,
fewer missed items).

Both assessment modalities allow patients to directly report
AUD symptoms (rather than staff asking the questions), which
decreases stigma and improves screening quality, screening
feasibility, and patient comfort [22]. Assessment of AUD
symptoms remotely via an online portal may further reduce
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stigma and increase comfort in self-reporting alcohol-related
concerns[23].

The heterogeneity of patients who completed the Alcohol
Symptom Checklist online versus in clinic is an important
finding that underscores the need for both modalities to avoid
inequitable identification of AUD. Young adults (aged 18-24
years), older adults (aged =65 years), patients of minoritized
racial and ethnic backgrounds, and patients who needed an
interpreter were morelikely to complete checklistsinclinic. As
digital tools become increasingly common in health care [24],
offering both modalities may help minimize inequities. For
example, online portals may be more accessibleto patientswho
do not accessin-person services (eg, duetologistical, financial,
health status, or other factors), whilethein-clinic modality may
have greater reach for patientswithout reliableinternet or digital
devices, who have lower digital literacy, who need trandated
materials, who do not use patient portals, and who may be more
comfortable responding when they can ask questionsor explain
responses to a health care provider [25].

Limitations

This study has limitations. Patients may have underestimated
or underreported their alcohol use and AUD symptoms. Racial

Acknowledgments
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and ethnic diversity werelimited. The sampleincluded patients
who completed annual screening at aprimary care appointment
and thus represent the population that uses care but may not
represent other groupsthat do not receive primary care. Results
may not generalize to other populations or health systems. The
study has noteworthy strengths. While processesfor completing
the Alcohol Symptom Checklist onlineversusin clinic differed,
these differences reflect actual clinical assessment procedures,
providing high external validity regarding how checklists
perform under real-world conditions. The samplesizewaslarge
and powered to detect small amounts of measurement
invariance. Future studies should assess whether modality of
AUD assessment differentially impacts diagnosis and treatment.

Conclusion

Remote completion of the Alcohol Symptom Checklist online
by primary care patients performed similarly to avalid [6] and
reliable [7] paper-based version completed in clinic. Future
studies should evaluate methods to support health care providers
in following and treating patients with AUD through in-person
and virtua care.

The authors wish to thank Megan Addis, research project manager at Kaiser Permanente Washington Health Research Institute,
who provided organizational and administrative support that was integral to this study. The authors also wish to acknowledge
the clinicians and patients at Kaiser Permanente Washington who contributed data to this study. Research reported in this
publication was supported by the National Institute on Alcohol Abuse and Alcoholism (NIAAA) of the National Institutes of
Health (NIH) under award numbers R21AA 028073 and R33AA028073. The content is solely the responsibility of the authors
and does not necessarily represent the official views of the NIAAA or NIH.

Authors Contributions

TEM conceptualized the study design and methods, led formal dataanalysis, and wasinvolved in all aspects of resultsinterpretation,
manuscript preparation and writing; AKL contributed to resultsinterpretation, and provided revisions to the manuscript. MO led
data acquisition and programming, contributed to results interpretation, and provided revisions to the manuscript. KAB acquired
funding for the study, contributed to study conceptualization, contributed to results interpretation, and provided revisions to the
manuscript. KAH acquired funding for the study, contributed to study conceptualization, consulted on methods, contributed to
resultsinterpretation, hel ped with manuscript preparation and writing, and provided revisionsto the manuscript. All authors have
approved the final article for submission. The views and opinions expressed in this manuscript are those of the authors only and
do not necessarily represent the views, official policy or position of Kaiser Permanente, the US Department of Health and Human
Services or any of its affiliated institutions or agencies.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Study sample selection.
[DOCX File, 42 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Alcohol Use Disorders Identification Test-Consumption (AUDIT-C).
[DOCX File, 141 KB-Multimedia Appendix 2]

https://www.jmir.org/2024/1/e52101 JMed Internet Res 2024 | vol. 26 | €52101 | p. 7

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v26i1e52101_app1.docx&filename=aede28fc89a96181bbcdb9bb27fc945d.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e52101_app1.docx&filename=aede28fc89a96181bbcdb9bb27fc945d.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e52101_app2.docx&filename=0bb9fb07ddd597e1fb8f49c59e7e8181.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e52101_app2.docx&filename=0bb9fb07ddd597e1fb8f49c59e7e8181.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Matson et al

Multimedia Appendix 3

Alcohol Symptom Checklist.
[DOCX File, 259 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Additional analytical details.
[DOCX File, 30 KB-Multimedia Appendix 4]

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Grant BF, Goldstein RB, Saha TD, Chou SP, Jung J, Zhang H, et al. Epidemiology of DSM-5 acohol use disorder: results
from the National Epidemiologic Survey on Alcohol and Related Conditions 1. JAMA Psychiatry. Aug 2015;72(8):757-766.
[EREE Full text] [doi: 10.1001/jamapsychiatry.2015.0584] [Medline: 26039070]

Williams EC, Rubinsky AD, Lapham GT, Chavez LJ, Rittmueller SE, HawkinsEJ, et al. Prevalence of clinically recognized
alcohol and other substance use disorders among VA outpatients with unhealthy a cohol use identified by routine alcohol
screening. Drug Alcohol Depend. Feb 01, 2014;135:95-103. [doi: 10.1016/j.drugal cdep.2013.11.016] [Medline: 24360928]
Hallgren KA, Witwer E, West |, Baldwin L, Donovan D, Stuvek B, et al. Prevalence of documented alcohol and opioid
use disorder diagnoses and treatments in aregional primary care practice-based research network. J Subst Abuse Treat.
Mar 2020;110:18-27. [EREE Full text] [doi: 10.1016/j.jsat.2019.11.008] [Medline: 31952624]

US Preventive Services Task Force, Curry SJ, Krist AH, Owens DK, Barry MJ, Caughey AB, et al. Screening and behavioral
counseling interventions to reduce unhealthy alcohol use in adolescents and adults: US Preventive Services Task Force
Recommendation statement. JAMA. Nov 13, 2018;320(18):1899-1909. [doi: 10.1001/jama.2018.16789] [Medline: 30422199]
National Institute on Alcohol Abuse and Alcoholism. Qeios. URL : https.//www.geios.com/read/Y FAE?Y [accessed
2024-06-26]

Hallgren KA, Matson TE, Oliver M, Witkiewitz K, Bobb JF, Lee AK, et al. Practical assessment of acohol use disorder
in routine primary care: performance of an alcohol symptom checklist. JGen Intern Med. Jun 2022;37(8):1885-1893.
[EREE Full text] [doi: 10.1007/s11606-021-07038-3] [Medline: 34398395]

Hallgren KA, Matson TE, Oliver M, Caldeiro RM, Kivlahan DR, Bradley KA. Practical assessment of DSM-5 alcohol use
disorder criteriain routine care: High test-retest reliability of an Alcohol Symptom Checklist. Alcohol Clin Exp Res. Mar
2022;46(3):458-467. [EREE Full text] [doi: 10.1111/acer.14778] [Medline: 35275415]

Lee AK, Bobb JF, Richards JE, Achtmeyer CE, Ludman E, Oliver M, et a. Integrating alcohol-related prevention and
treatment into primary care: a cluster randomized implementation trial. JAMA Intern Med. Apr 01, 2023;183(4):319-328.
[EREE Full text] [doi: 10.1001/jamainternmed.2022.7083] [Medline: 36848119]

Sayre M, Lapham GT, Lee AK, Oliver M, Bobb JF, Caldeiro RM, et al. Routine assessment of symptoms of substance use
disordersin primary care: prevalence and severity of reported symptoms. J Gen Intern Med. Apr 2020;35(4):1111-1119.
[EREE Full text] [doi: 10.1007/s11606-020-05650-3] [Medline: 31974903]

Bush K, Kivlahan DR, McDonell MB, Fihn SD, Bradley KA. The AUDIT alcohol consumption questions (AUDIT-C): an
effective brief screening test for problem drinking. Ambulatory Care Quality Improvement Project (ACQUIP). Alcohol
Use DisordersIdentification Test. Arch Intern Med. Sep 14, 1998;158(16):1789-1795. [doi: 10.1001/archinte.158.16.1789)]
[Medline: 9738608]

Bradley KA, Bush KR, Epler AJ, Dobie DJ, Davis TM, Sporleder JL, et a. Two brief alcohol-screening tests from the
Alcohol Use Disorders Identification Test (AUDIT): validation in afemale Veterans Affairs patient population. Arch Intern
Med. Apr 14, 2003;163(7):821-829. [doi: 10.1001/archinte.163.7.821] [Medline: 12695273]

Bradley KA, DeBenedetti AF, Volk RJ, Williams EC, Frank D, Kivlahan DR. AUDIT-C asabrief screen for alcohol misuse
in primary care. Alcohol Clin Exp Res. Jul 2007;31(7):1208-1217. [doi: 10.1111/j.1530-0277.2007.00403.x] [Medline:
17451397]

Frank D, DeBenedetti AF, Volk RJ, Williams EC, Kivlahan DR, Bradley KA. Effectiveness of the AUDIT-C asascreening
test for alcohol misuse in three race/ethnic groups. J Gen Intern Med. Jun 2008;23(6):781-787. [FREE Full text] [doi:
10.1007/s11606-008-0594-0] [Medline: 18421511]

Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition. Washington, DC. American Psychological Association;
2013.

Chalmers RP, Counsell A, FloraDB. It might not make a big DIF: improved differential test functioning statistics that
account for sampling variability. Educ Psychol Meas. Feb 2016;76(1):114-140. [FREE Full text] [doi:
10.1177/0013164415584576] [Medline: 29795859

Chalmers RP. mirt: A Multidimensional 1tem Response Theory Package for the R Environment. J Stat Soft. 2012;48(6):1-29.
[doi: 10.18637/JSS.V 048.i06]

Nguyen TH, Han Hae-Ra, Kim MT, Chan KS. An introduction to item response theory for patient-reported outcome
measurement. Patient. 2014;7(1):23-35. [FREE Full text] [doi: 10.1007/s40271-013-0041-0] [Medline: 24403095]

https://www.jmir.org/2024/1/e52101 JMed Internet Res 2024 | vol. 26 | €52101 | p. 8

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v26i1e52101_app3.docx&filename=c0a25a0e467579839a3d2108c83e20df.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e52101_app3.docx&filename=c0a25a0e467579839a3d2108c83e20df.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e52101_app4.docx&filename=6bc2bb28a538f9d1fc9c6263ee261583.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e52101_app4.docx&filename=6bc2bb28a538f9d1fc9c6263ee261583.docx
https://europepmc.org/abstract/MED/26039070
http://dx.doi.org/10.1001/jamapsychiatry.2015.0584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26039070&dopt=Abstract
http://dx.doi.org/10.1016/j.drugalcdep.2013.11.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24360928&dopt=Abstract
https://europepmc.org/abstract/MED/31952624
http://dx.doi.org/10.1016/j.jsat.2019.11.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31952624&dopt=Abstract
http://dx.doi.org/10.1001/jama.2018.16789
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30422199&dopt=Abstract
https://www.qeios.com/read/YFAE2Y
https://europepmc.org/abstract/MED/34398395
http://dx.doi.org/10.1007/s11606-021-07038-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34398395&dopt=Abstract
https://europepmc.org/abstract/MED/35275415
http://dx.doi.org/10.1111/acer.14778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35275415&dopt=Abstract
https://europepmc.org/abstract/MED/36848119
http://dx.doi.org/10.1001/jamainternmed.2022.7083
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36848119&dopt=Abstract
https://europepmc.org/abstract/MED/31974903
http://dx.doi.org/10.1007/s11606-020-05650-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31974903&dopt=Abstract
http://dx.doi.org/10.1001/archinte.158.16.1789
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9738608&dopt=Abstract
http://dx.doi.org/10.1001/archinte.163.7.821
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12695273&dopt=Abstract
http://dx.doi.org/10.1111/j.1530-0277.2007.00403.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17451397&dopt=Abstract
https://europepmc.org/abstract/MED/18421511
http://dx.doi.org/10.1007/s11606-008-0594-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18421511&dopt=Abstract
https://europepmc.org/abstract/MED/29795859
http://dx.doi.org/10.1177/0013164415584576
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29795859&dopt=Abstract
http://dx.doi.org/10.18637/JSS.V048.i06
https://europepmc.org/abstract/MED/24403095
http://dx.doi.org/10.1007/s40271-013-0041-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24403095&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Matson et al

18.

19.

20.

21.

22.

23.

24,

25.

Hays RD, MoralesLS, Reise SP. Item response theory and health outcomes measurement in the 21st century. Med Care.
Sep 2000;38(9 Suppl):1128-1142. [FREE Full text] [doi: 10.1097/00005650-200009002-00007] [Medline: 10982088]
Kopf J, Zeileis A, Strobl C. Anchor selection strategies for DIF analysis: review, assessment, and new approaches. Educ
Psychol Meas. Feb 2015;75(1):22-56. [FREE Full text] [doi: 10.1177/0013164414529792] [Medline: 29795811]

Matson TE, Hallgren KA, Lapham GT, Oliver M, Wang X, Williams EC, et al. Psychometric performance of a substance
use symptom checklist to help clinicians assess substance use disorder in primary care. JAMA Netw Open. May 01,
2023;6(5):€2316283. [FREE Full text] [doi: 10.1001/jamanetworkopen.2023.16283] [Medline: 37234003]

Williams EC, Matson TE, Hallgren KA, Oliver M, Wang X, Bradley KA. Assessing substance use disorder symptomswith
achecklist among primary care patients with opioid use disorder and/or long-term opioid treatment: an observational study.
JGen Intern Med. Jul 01, 2024. [doi: 10.1007/s11606-024-08845-0] [Medline: 38954321]

Bodner E, Palgi Y, Wyman MF. Ageismin mental health assessment and trestment of older adults. In: Ayalon L, Tesch-Romer
C, editors. Contemporary Perspectives on Ageism. Cham, Switzerland. Springer; 2018.

Choy MA, Sturgiss E, Goodyear-Smith F, Smith GJ. Digital health tools and patients with drug use disorders: qualitative
patient experience study of the Electronic Case-Finding and Help Assessment Tool (eCHAT). JMed Internet Res. Sep 14,
2020;22(9):e19256. [FREE Full text] [doi: 10.2196/19256] [Medline: 32924959]

Kraus S, Schiavone F, Pluzhnikova A, Invernizzi AC. Digital transformation in healthcare: Analyzing the current
state-of-research. J Bus Res. Feb 2021;123:557-567. [doi: 10.1016/].jbusres.2020.10.030]

Saeed SA, Masters RM. Disparitiesin health care and the digital divide. Curr Psychiatry Rep. Jul 23, 2021;23(9):61. [FREE
Full text] [doi: 10.1007/s11920-021-01274-4] [Medline: 34297202]

Abbreviations

AUD: alcohol use disorder

AUDIT-C: Alcohol Use Disorder Identification Test—Consumption

DIF: differential item functioning

DSM-5: Diagnostic and Satistical Manual of Mental Disorders, Fifth Edition
EHR: electronic health record

KPWA: Kaiser Permanente Washington

MA: medical assistant

NIAAA: Nationa Institute on Alcohol Abuse and Alcoholism

Edited by SMa; submitted 23.08.23; peer-reviewed by V Palzes, M Johansson, G Humphreys; comments to author 11.01.24; revised
version received 23.02.24; accepted 07.06.24; published 22.07.24

Please cite as:

Matson TE, Lee AK, Oliver M, Bradley KA, Hallgren KA

Equivalence of Alcohol Use Disorder Symptom Assessments in Routine Clinical Care When Completed Remotely via Online Patient
Portals Versus In Clinic via Paper Questionnaires: Psychometric Evaluation

J Med Internet Res 2024;26:€52101

URL: https://mww.jmir.org/2024/1/€52101

doi: 10.2196/52101

PMID:

©Theresa E Matson, Amy K Lee, Malia Oliver, Katharine A Bradley, Kevin A Hallgren. Originally published in the Journa of
Medical Internet Research (https://www.jmir.org), 22.07.2024. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research (ISSN
1438-8871), isproperly cited. The complete bibliographic information, alink to the original publication on https://www.jmir.org/,
aswell asthis copyright and license information must be included.

https://www.jmir.org/2024/1/e52101 JMed Internet Res 2024 | vol. 26 | €52101 | p. 9

RenderX

(page number not for citation purposes)


https://europepmc.org/abstract/MED/10982088
http://dx.doi.org/10.1097/00005650-200009002-00007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10982088&dopt=Abstract
https://europepmc.org/abstract/MED/29795811
http://dx.doi.org/10.1177/0013164414529792
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29795811&dopt=Abstract
https://europepmc.org/abstract/MED/37234003
http://dx.doi.org/10.1001/jamanetworkopen.2023.16283
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37234003&dopt=Abstract
http://dx.doi.org/10.1007/s11606-024-08845-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38954321&dopt=Abstract
https://www.jmir.org/2020/9/e19256/
http://dx.doi.org/10.2196/19256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32924959&dopt=Abstract
http://dx.doi.org/10.1016/j.jbusres.2020.10.030
https://europepmc.org/abstract/MED/34297202
https://europepmc.org/abstract/MED/34297202
http://dx.doi.org/10.1007/s11920-021-01274-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34297202&dopt=Abstract
https://www.jmir.org/2024/1/e52101
http://dx.doi.org/10.2196/52101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

