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Objective: Valid quality indicators are needed to monitor and encourage
identification and management of mental health and substance use con-
ditions (behavioral conditions). Because behavioral conditions are fre-
quently underidentified, quality indicators often evaluate the proportion of
patients who screen positive for a condition who also have appropriate
follow-up care documented. However, these “positive-screen–based” qual-
ity indicators of follow-up for behavioral conditions could be biased by
differences in the denominator due to differential screening quality (“de-
nominator bias”) and could reward identification of fewer patients with the
behavioral conditions of interest. This study evaluated denominator bias in
the performance of Veterans Health Administration (VHA) networks on
a quality indicator of follow-up for alcohol misuse that used the number of
patients with positive alcohol screens as the denominator. Methods: Two
quality indicators of follow-up for alcohol misuse—a positive-screen–based
quality indicator and a population-based quality indicator—were compared
among 21 VHA networks by review of 219,119 medical records. Results:
Results for the two quality indicators were inconsistent. For example, two
networks performed similarly on the quality indicators (64.7% and 65.4%
follow-up) even though one network identified and documented follow-up
for almost twice as many patients (5,411 and 2,899 per 100,000 eligible,
respectively). Networks that performed better on the positive-screen–based
quality indicator identified fewer patients with alcohol misuse than networks
that performed better on the population-based quality indicator (mean 4.1%
versus 7.4%, respectively). Conclusions: A positive-screen–based quality in-
dicator of follow-up for alcohol misuse preferentially rewarded networks
that identified fewer patients with alcohol misuse. (Psychiatric Services 64:
1018–1025, 2013; doi: 10.1176/appi.ps.201200449)

Over a quarter of the U.S. pop-
ulation has a mental health or
a substanceuse condition (“be-

havioral condition”) (1), but these con-
ditions often remain unrecognized and
untreated (2–5). Identifying and of-
fering evidence-based care to patients
with behavioral conditions is there-
fore a major quality improvement pri-
ority for U.S. health care (2,6).

Improving the quality of behavioral
health care requires valid quality in-
dicators to measure and encourage
identification and evidence-based follow-
up of common behavioral conditions
(2,6–10). One commonly used ap-
proach to measuring and improving
the quality of behavioral care is to
evaluate follow-up care provided to
patients who screen positive on vali-
dated questionnaires (9,11,12). We
refer to these types of quality indica-
tors of follow-up for behavioral condi-
tions as “positive-screen–based” quality
indicators.

One theoretic limitation of positive-
screen–based quality indicators is that
they might preferentially reward sys-
tems that identify fewer patients
through screening. Table 1 shows how
bias due to variation in the sensitivity
of screening programs across health
systems could undermine the validity
of positive-screen–based quality indi-
cators. Three hypothetical systems (A–
C) with identical patient populations
and identical true prevalence rates
of a behavioral condition are mod-
eled. Compared with systems B and C,
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system A has a more sensitive screen-
ing program, resulting in a twofold
higher prevalence of positive screens
(10% versus 5%). Therefore, although
systems A and B have identical per-
formance on a positive-screen–based
quality indicator (50% of patients with
positive screens have appropriate
follow-up), system A identifies and of-
fers follow-up to twice asmany patients
with the condition (5,000 versus 2,500).
Comparison of systems A and C dem-
onstrates how A, with a more sensitive
screening program, could performworse
on a positive-screen–based quality in-
dicator (50% versus 80%) despite iden-
tifying and offering follow-up care to
more patients with the condition (5,000
versus 4,000).
One strategy to improve the validity

of positive-screen–based quality indi-
cators and avoid bias due to differing
denominators (“denominator bias”) is
to require use of a specific validated
screening questionnaire and thresh-
old to standardize the denominator
(13). This strategy is used by the
Veterans Health Administration (VHA)
for alcohol misuse as well as for depres-
sion and posttraumatic stress disorder
(PTSD) (11,14). However, recent re-
search has demonstrated that despite
use of a uniform screening question-
naire and threshold for a positive
screen, the sensitivity of alcohol screen-
ing programs may vary across VHA
networks (15), likely because of differ-
ences in how screening is implemented
in practice, such as with nonverbatim
interviews versus with questionnaires
completed on paper (16). Variation

in the sensitivity of screening pro-
grams could undermine the validity
of positive-screen–based quality indi-
cators, but this has not been pre-
viously evaluated.

This study used VHA quality im-
provement data to determine whether
variability in the prevalence of positive
screens for alcohol misuse undermined
the validity of a positive-screen–based
quality indicator of follow-up for alcohol
misuse (that is, with denominator bias).
If denominator bias existed in the
VHA despite high rates of screening
with a uniform screening question-
naire and threshold, it would suggest
that positive-screen–based quality in-
dicators might unintentionally system-
atically reward health systems that
identified fewer patients with alcohol
misuse due to poorer-quality alcohol-
screening programs. If this were
true, positive-screen–based quality
indicators for other behavioral con-
ditions would need to be similarly
evaluated.

Methods
Overview
Two quality indicators of follow-up for
alcohol misuse were evaluated in a
sample of patients from each VHA
network. Both quality indicators were
based on the same medical record
reviews. The numerators of the two
quality indicators were the same,
but the denominators differed. The
numerator was all patients in each
network who screened positive for al-
cohol misuse and had documentation
of follow-up for alcohol misuse in their

medical records. The denominator of
the positive-screen–based quality in-
dicator included all patients who
screened positive for alcohol misuse
on VHA’s specified screen in a VHA
clinic. The denominator of the
population-based quality indicator in-
cluded all outpatients eligible for
screening. First, each VHA network
was evaluated and its performance
ranked on the two quality indicators.
Second, convergent validity of the two
quality indicators was assessed by
calculating the difference in each
network’s ranks on the two indicators.
Third, denominator bias was evalu-
ated by testing whether differences in
rank were associated with the network
prevalence of documented positive
alcohol screens. This study received
approval and waivers of informed
consent and HIPAA authorization
from the VA Puget Sound Health
Care System Institutional Review
Board.

Data sources and sample
The external peer review program
(EPRP) of the VHA Office of Analyt-
ics and Business Intelligence (OABI)
conducts monthly standardized man-
ual medical record reviews of stratified
random samples of VHA outpatients at
all 139 facilities of the 21 VHA net-
works. EPRP has assessed follow-up
for alcohol misuse since 2006 (11), and
EPRP data have high reliability (17).

This study’s sample included out-
patients eligible for alcohol screen-
ing whose records were reviewed
by EPRP from October 2007 (when

Table 1

Example of denominator bias in quality indicators of follow-up care for a behavioral condition among three
hypothetical health systemsa

Behavioral condition Follow-up for patients screening positive

Health
system Patients

N of
patientsa

Screening
prevalence
(%)a

N with
positive
screena

Offered
follow-up
(%)b

N of
patients

As proportion of
patients in the
health system (%)c

A 100,000 13,000 10 10,000 50 5,000 5.0
B 100,000 13,000 5 5,000 50 2,500 2.5
C 100,000 13,000 5 5,000 80 4,000 4.0

a Assumes three identical health care systems, each with 100,000 identical patients, 13% of whom have a behavioral condition, and variable prevalence of
positive screens (“screening prevalence”; 5% and 10%) and variable proportions of patients with appropriate follow-up (50% and 80%) among those
with positive screens.

b The proportion of patients with positive screens who are offered appropriate follow-up: “positive-screen-based” quality indicator
c The proportion of all patients in a health care system who are offered appropriate follow-up: “population-based” quality indicator

PSYCHIATRIC SERVICES ' ps.psychiatryonline.org ' October 2013 Vol. 64 No. 10 1019

ps.psychiatryonline.org


follow-up for alcohol misuse was first
required) through March 2010. Pa-
tients seen in VHA clinics, including
primary care and specialty medical,
surgical, and mental health clinics,
were eligible for screening except for a
small proportion (.003%) with cog-
nitive impairment or receiving hospice
care (18). Each network is estimated
to have provided care for 134,000–
458,000 patients in 2008–2009. Be-
cause EPRP reviewed far fewer records
(N=219,119 medical records), this
study used data from 30 months to
provide adequate sample sizes for
network-level analyses (the level of
accountability for VHA performance
measures) (11).

Measures
Alcohol screening from EPRP medical
record reviews. Since 2006, use of the
Alcohol Use Disorders Identification
Test–Consumption (AUDIT-C), a val-
idated screening questionnaire (18),
has been required for annual screen-
ing for alcohol misuse among VHA
patients (19). However, networks
use variable approaches to imple-
ment AUDIT-C screening (such as
in-person interviews or paper ques-
tionnaires), which may account for
differences in the quality of screen-
ing across networks (15). AUDIT-C
scores $5 were considered positive
screens, consistent with the VHA’s
quality indicator for follow-up for
alcohol misuse (11).
Follow-up for alcohol misuse from

EPRP medical record reviews. Pa-
tients who screened positive for alco-
hol misuse were considered to have
been offered appropriate follow-up
for the purposes of this study if
EPRP abstractors found any docu-
mented alcohol-related advice or
feedback, referral to addiction treat-
ment, or discussion of referral with-
in 30 days after a positive alcohol
screen (11).
Covariates. Patients’ age, gender,

and race were obtained from VHA’s
National Patient Care databases. An
independent facility-level survey mea-
sure of the prevalence of alcohol
misuse (AUDIT-C score $5) was es-
timated from patient surveys based
on the state where each facility was
located. The source of the patient
surveys was the VHA’s Survey of

Healthcare Experiences of Patients
(SHEP) for fiscal years 2007–2008
(20). The SHEP was mailed monthly
by OABI to a random sample of
established outpatients who had made
a recent visit (N=1,228–30,605 patients
per state; response rate 54.5%).

Analyses
Descriptive network statistics. For
each network, EPRP medical record
review data were used to estimate
the proportion of patients with doc-
umented screening for alcohol mis-
use and the proportion of screened
patients with positive screens
(“screening prevalence of alcohol
misuse”).

Network performance on the two
quality indicators. Two quality indi-
cators were calculated for each VHA
network with patient-level data from
medical record reviews. The defini-
tion of a network’s positive-screen–
based quality indicator of follow-up
for alcohol misuse was the number of
patients with positive alcohol screens
and appropriate follow-up documented
in their medical records divided by all
patients in the network with positive
alcohol screens.

A population-based quality indica-
tor of follow-up for alcohol misuse was
selected as the comparator for the
positive-screen–based quality indica-
tor because a population-based mea-
sure is not biased by the definition of
its denominator or by how screen-
ing is implemented clinically. The
definition of a network’s population-
based quality indicator of follow-up
for alcohol misuse was the number of
patients with positive alcohol screens
and appropriate follow-up documented
in their medical records divided by all
patients in the network who were
eligible for alcohol screening.

Both quality indicators were ex-
pressed as percentages; the population-
based quality indicator was also
expressed as the number of patients
who had alcohol misuse identified and
appropriate follow-up documented in
the medical record per 100,000 eligi-
ble, to reflect the clinical implications
of observed differences. Each net-
work’s relative performance (rank) on
each quality indicator was then de-
termined (10), with 1 indicating best
performance.

Assessment of convergent validity.
Each network’s difference in ranks on
the two measures was calculated. In the
absence of gold standards for quality
indicators, convergent validity provides
one indication of validity (21).

Assessment of denominator bias.
To evaluate whether networks that
performed better on the positive-
screen–based quality indicator were
potentially biased by a lower screen-
ing prevalence of alcohol misuse
documented in the medical record,
networks were divided into six groups
based on each network’s difference
in ranks on the two unadjusted qual-
ity indicators. Logistic regression was
then used to estimate the adjusted
screening prevalence of alcohol mis-
use across the six groups. Estimates
were adjusted for demographic char-
acteristics and the independent sur-
vey measure of alcohol misuse at each
facility so that differences in the
documented prevalence of positive
alcohol screens across networks would
not be biased by differences in pa-
tient demographic characteristics
or differences in regional drinking
patterns. Differences across groups
were tested with postestimation Wald
tests.

Sensitivity analyses: adjusted quality
indicators. Main analyses used unad-
justed quality indicators (22). Because
differences in network performance
on the quality indicators could reflect
differences in demographic charac-
teristics (23–26) or differences in the
true prevalence of alcoholmisuse across
networks, sensitivity analyses adjusted
the two quality indicators for demo-
graphic characteristics and the inde-
pendent facility-level survey measure
of the prevalence of alcohol misuse, to
determine if adjustment meaningfully
altered findings.

Analyses were conducted in Stata
11 (27).

Results
Network screening characteristics
Rates of documented alcohol screen-
ing with the AUDIT-C were high
(95.9%298.7% of eligible outpatients
across networks). The screening prev-
alence of alcohol misuse varied two-
fold (4.6%29.3%) (Table 2). [Details
about alcohol screening, including
AUDIT-C screening prevalence, are
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provided online in appendix A of the
data supplement to this article.]

Network performance on
the two quality indicators
The positive-screen–based quality in-
dicator of follow-up for alcohol mis-
use demonstrated marked variability
across the networks: 46.3%270.8% of
patients who screened positive for
alcohol misuse had appropriate follow-
up documented in their medical
records. The population-based quality
indicator demonstrated that 2.7%2
5.4% of patients eligible for screening
had alcohol misuse identified and
appropriate follow-up documented in
their medical records (Table 2).

Convergent validity of
the two quality indicators
Network performance on the two qual-
ity indicators was often inconsistent.
For example, networks A and B had
markedly different performance on the
positive-screen–based quality indicator
(46.3% and 70.8%, respectively) but
identified and documented follow-up
for alcohol misuse in similar propor-
tions of patients: 3.6% and 3.4%,
respectively, on the population-based
quality indicator (Table 2). Con-
versely, networks G, P, J, E, andQ had
similar performance on the positive-
screen–based quality indicator (54.2%2
56.7%), but very different performance
on the population-based quality indi-
cator (2.9%25.0%). Networks C, N,
and R also had similar positive-screen–
based quality indicators (64.7%265.7%)
despite having population-based qual-
ity indicators that ranged from 2.9%
to 5.4%. Furthermore, these incon-
sistencies translated into large dif-
ferences in the absolute number of
patients with alcohol misuse identi-
fied and appropriately managed. For
example, networks C and R, with
similar performance on the positive-
screen–based quality indicator, dif-
fered by 2,512 patients for whom
alcohol misuse was identified and
follow-up offered (2,899 versus 5,411)
per 100,000 eligible for screening.
Differences in each network’s ranks

on the two quality indicators ranged
from 14 to 213 (Figure 1). Six of the
21 networks differed by more than
seven ranks (lines between indicators
in Figure 1).

Assessment of denominator bias
The mean adjusted screening preva-
lence of alcohol misuse based on
medical record reviews differed sig-
nificantly across the six groups of
networks based on differences in
ranks on the two (unadjusted) quality
indicators (Table 3). Networks that
ranked more than seven ranks higher
on the positive-screen–based quality
indicator had a lower screening prev-
alence of alcohol misuse compared
with networks that ranked more than
seven ranks higher on the population-
based quality indicator (4.1% versus
7.4%) (Table 3).

Sensitivity analyses
Adjustment of the two quality indica-
tors did not meaningfully change any

findings. [Details are provided in the
online data supplement in appendices
B–D.]

Discussion
This study demonstrated important
limitations of quality indicators of
follow-up care for alcohol misuse that
use the number of patients with
positive alcohol screens as the denom-
inator. One limitation is that network
performance on the positive-screen–
based quality indicator did not reflect
the proportion of patients who had
alcohol misuse identified and appro-
priate follow-up documented. More-
over, the magnitude of the observed
inconsistencies was clinically mean-
ingful. For example, two networks
performed almost identically on the

Table 2

Variation in the screening prevalence of alcohol misuse and follow-up for
alcohol misuse based on two types of quality indicators across the 21 VHA
networks

Quality indicator of follow-up for alcohol misuse

Screening prevalence
of alcohol misusea

Positive
screen basedb

Population basedc

Networkd % 95% CI % 95% CI % 95% CI
N per 100,000
screened

C 4.6 4.1–5.0 64.7 59.7–69.7 2.9 2.5–3.3 2,899
S 4.8 4.2–5.3 63.0 56.9–69.2 2.9 2.5–3.4 2,940
B 4.9 4.5–5.2 70.8 67.2–74.3 3.4 3.1–3.7 3,390
G 5.5 5.0–5.9 54.2 50.0–58.3 2.9 2.5–3.2 2,863
L 5.5 5.1–5.9 49.6 45.9–53.4 2.7 2.4–2.9 2,654
P 6.0 5.6–6.4 56.7 53.4–59.9 3.3 3.0–3.6 3,311
U 6.5 6.1–6.9 59.0 55.6–62.4 3.8 3.4–4.1 3,774
M 6.6 6.2–7.0 63.2 60.1–66.3 4.1 3.8–4.5 4,123
I 6.8 6.2–7.3 51.6 47.6–55.5 3.4 3.0–3.7 3,362
O 6.9 6.4–7.4 53.3 49.5–57.0 3.6 3.3–4.0 3,614
N 7.0 6.4–7.7 65.7 61.2–70.1 4.5 4.0–5.0 4,528
F 7.1 6.6–7.6 62.5 59.0–65.9 4.3 3.9–4.7 4,329
T 7.2 6.7–7.7 48.3 44.7–51.9 3.4 3.0–3.7 3,354
J 7.3 6.8–7.8 55.3 51.9–58.6 4.0 3.6–4.3 3,981
K 7.4 6.9–8.0 58.1 54.3–62.0 4.2 3.8–4.6 4,195
H 7.5 6.9–8.0 69.5 65.8–73.2 5.1 4.6–5.6 5,104
E 7.8 7.3–8.3 55.5 52.2–58.8 4.2 3.9–4.6 4,222
A 7.9 7.3–8.4 46.3 42.7–49.9 3.6 3.2–3.9 3,562
R 8.4 7.8–9.0 65.4 61.7–69.0 5.4 4.9–5.9 5,411
D 9.1 8.6–9.6 48.4 45.3–51.4 4.3 3.9–4.7 4,299
Q 9.3 8.8–9.9 54.8 51.7–57.9 5.0 4.6–5.4 5,033

a The proportion of patients who screened positive ($5 points) for alcohol misuse on the Alcohol
Use Disorders Identification Test–Consumption (AUDIT-C) questionnaire based on Veterans
Health Administration (VHA) external peer review program (EPRP) medical record reviews

b The proportion of patients who screen positive for alcohol misuse (AUDIT-C score $5) who had
documented follow-up according to EPRP medical record reviews

c The proportion and number per 100,000 of patients eligible for screening who had alcohol misuse
identified (AUDIT-C score $5) and follow-up documented according to EPRP medical record
reviews

d Networks are labeled A–U in nonalphabetic order consistent with a previous report (15) and are
ordered on the basis of the prevalence of positive screens for alcohol misuse.
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positive-screen–based quality indica-
tor (64.7% and 65.4%) even though
one identified and offered appropri-
ate follow-up for alcohol misuse to
almost twice as many patients (5,411
versus 2,899) per 100,000 eligible
for screening. Given that some VHA
networks screen more than 450,000
patients a year, two networks with

comparable sizes and performance
on a positive-screen–based quality in-
dicator could differ by more than
11,000 patients identified and offered
care for alcohol misuse each year.
Moreover, results suggest that the
positive-screen–based quality indica-
tor was biased by insensitive screening
programs: the better that networks

performed on the positive-screen–
based quality indicator compared with
the population-based quality indica-
tor, the lower their screening preva-
lence of alcohol misuse (that is, the
less likely they were to identify alcohol
misuse by screening).

Alcohol screening and brief coun-
seling interventions have been de-
emed the third highest prevention
priority for U.S. adults (28,29) among
practices recommended by the U.S.
Preventive Services Task Force (30).
Positive-screen–based quality indica-
tors of follow-up for alcohol misuse
have been put forth by the Joint
Commission (JC) (9), as well as by
the National Business Coalition on
Health (NBCH) to increase alcohol
screening and follow-up (12). Our re-
sults demonstrate potential problems
with these quality indicators. In addition,
whereas the VHA has required use of
a common alcohol screening question-
naire and threshold to standardize the
denominator of its positive-screen–
based quality indicator, JC and NBCH
have not specified standard alcohol
screening questionnaires or thresholds
(9,12). Allowing health care systems to
use different screens will likely result
in even greater variability in the prev-
alence of positive screens for alcohol
misuse, which could further bias
positive-screen–based quality indica-
tors (23–26).

These findings also call into question
other quality indicators for behavioral

Table 3

Association between differences in VHA network rank on two quality indicators of follow-up for alcohol misuse and
the adjusted screening prevalence of alcohol misuse

Perform better on
positive-screen–based
quality indicator
(←)

Perform better on
population-based
quality indicator
(→)

Item
14 to 11
ranksa

6 to 5
ranksa

3 to 0
ranksa

–2 to –3
ranksa

–4 to –5
ranksa

–8 to –13
ranksa

Mean screening prevalence
of alcohol misuse (%)b 4.1 4.8 5.4 6.1 5.9 7.4

95% CI 3.6–4.5 4.4–5.2 5.0–5.8 5.5–6.7 5.3–6.5 6.8–8.1
Networks B, C, S P, G H, L, M, N, U F, I, J, K, R E, O, T A, D, Q

a Difference in Veterans Health Administration (VHA) network ranks on unadjusted quality indicator of follow-up for alcohol misuse. Positive values of
differences in rank indicate higher performance on the positive-screen–based quality indicator; negative values indicate higher performance on the
population-based quality indicator.

b Proportion of patients who screened positive ($5 points) for alcohol misuse on the Alcohol Use Disorders Identification Test–Consumption
questionnaire based on medical record reviews and adjusted for age, gender, race, and an independent survey measure of the facility prevalence of
alcohol misuse.

Figure 1

Comparison of VHA network ranks on two quality indicators of follow-up
for alcohol misusea

Network %

70.8

Rank Network

Positive-screen–based
quality indicator

Population-based
quality indicator

Rank%

B1
69.5H2
65.7N3
65.4R4
64.7C5
63.2M6
63.0S7
62.5F8
59.0U9
58.1K10
56.7P11
55.5E12

55.3J13
54.8Q14
54.2G15
53.3O16
51.6I17
49.6L18
48.4D19
48.3T20
46.3A21

R 1
H 2
Q 3
N 4
F 5
D 6
E 7
K 8
M 9
J 10
U 11
O 12

A 13
B 14
I 15
T 16
P 17
S 18
C 19
G 20

5.4
5.1
5.0
4.5
4.3
4.3
4.2
4.2
4.1
4.0
3.8
3.6

3.6
3.4
3.4
3.4
3.3
2.9
2.9
2.9
2.7 L 21

Over 7 ranks higher on positive-screen–based quality indicator
Over 7 ranks higher on population-based quality indicator

a Lower-numbered ranks reflect higher Veterans Health Administration (VHA) network
performance, with 1 indicating the highest performance.

1022 PSYCHIATRIC SERVICES ' ps.psychiatryonline.org ' October 2013 Vol. 64 No. 10

ps.psychiatryonline.org


health care. Positive-screen–based qual-
ity indicators are increasingly used for
depression and other behavioral con-
ditions (31,32). These measures, de-
veloped from clinical guidelines and
expert opinion (13), are often paired
with measures to encourage behav-
ioral screening because underidenti-
fication is one of the greatest barriers
to high-quality behavioral health care
(2). However, no previous study to
our knowledge has evaluated whether
positive-screen–based quality indica-
tors for follow-up on behavioral con-
ditions preferentially reward health
systems that identify fewer patients
with the condition of interest, despite
known limitations of other quality
indicators based on clinical guidelines
(33–35). Furthermore, this bias could
affect “diagnosis-based” behavioral
quality indicators that use the number
of patients with diagnosed behavioral
conditions as the denominator (35),
such as the Healthcare Effectiveness
Data and Information Set alcohol or
other drug measures used by the
National Committee for Quality As-
surance (NCQA) (36).
This study suggests that alternatives

to positive-screen–based quality indi-
cators for behavioral health conditions
are needed. The American Medical
Association Physician Consortium for
Performance Improvement has pro-
posed a population-based quality in-
dicator, similar to that used in this
study (37), which encourages iden-
tification as well as appropriate
follow-up of alcohol misuse. How-
ever, population-based quality indi-
cators can seem counterintuitive to
clinicians because follow-up is eval-
uated for all patients regardless of
their need (that is, among patients
with positive or negative screens).
Further, population-based quality
indicators could be biased because
of differences in clinical samples.
Therefore, although adjustment did
not meaningfully change results in
this study, population-based quality
indicators may need to be case-mix
adjusted. Moreover, all measures
that rely on provider documentation
for the numerator could be biased
by electronic medical records that
encourage identical documentation
of follow-up regardless of care
provided.

Patient report of appropriate care
for alcohol misuse on surveys that
include standardized alcohol screen-
ing is likely to be the optimal quality
indicator for follow-up of alcohol
misuse (38). Mailed patient surveys
are used to assess smoking cessation
counseling, and Medicare is plan-
ning to use surveys to assess other
preventive counseling (39). Alcohol-
related advice is a key component of
evidence-based brief alcohol counsel-
ing (40), and the VHA has screened
for alcohol misuse and measured
receipt of alcohol-related advice on
patient surveys since 2004 (41). This
survey administers the AUDIT-C in
a standard fashion and then asks about
alcohol-related advice. Standardized
screening on a mailed survey avoids
differences in screening methods ac-
ross systems, and patient survey mea-
sures are not biased by variability in
provider documentation (38).

This study had several limitations.
First, both quality indicators relied
on medical record reviews of clinical
documentation of appropriate follow-
up; there was no external gold standard
for alcohol-related discussions. The
quality of documented alcohol-related
discussions is unknown, especially
when documentation of follow-up
is rewarded, as in the VHA since
2007 (11). In addition, this study
compared performance at the net-
work level and used data from a
30-month period to improve the pre-
cision of estimates (42), obscuring
possible variability across facilities
and time. Further research is needed
to explore other factors that bias
quality measurement, particularly
the severity of identified alcohol mis-
use and the prevalence of identified
alcohol use disorders (23–26). Finally,
the generalizability of these findings
from the VHA to other health systems
is unknown. However, other health
systems are increasingly implement-
ing screening with the AUDIT-C
(11,13,18,41,43–46), and incentives
for electronic health records (47–50)
and Medicare reimbursement for
annual alcohol screening (51) will
likely increase implementation and
monitoring of alcohol screening and
follow-up.

Nevertheless, these findings regard-
ing first-generation quality indicators

of follow-up care for alcohol misuse
can inform development of evidence-
based second-generation measures.
Whereas several national organiza-
tions have developed quality indica-
tors for follow-up of alcohol misuse
(9,12,37), others—such as the Na-
tional Quality Forum and NCQA—
have not, in part because of a lack of
information on the optimal approach
to measuring the quality of appropri-
ate follow-up care. This study evalu-
ated the convergent validity between
positive-screen–based and population-
based quality indicators, an essential
step in improving quality measure-
ment for behavioral conditions (21).
Findings suggest that positive-screen–
based quality indicators systematically
favor health systems with insensitive
alcohol screening programs, undermin-
ing efforts to improve identification of
alcohol misuse. Other positive-screen–
based quality indicators for behavioral
conditions may have similar limita-
tions. Because underrecognition of
behavioral conditions is a critical bar-
rier to high-quality care (2), positive-
screen–based quality indicators for
other behavioral conditions should be
evaluated in future research.

Conclusions
Valid measures of the quality of care
will be essential for improving the
recognition of and follow-up care for
common behavioral conditions, such
as alcohol misuse (2,6). This study
suggests that positive-screen–based
quality indicators derived from med-
ical record reviews of provider docu-
mentation—like those used by VHA
and JC—should be avoided. Positive-
screen–based quality indicators bias
measurement, favoring systems with
screening programs that identify
fewer patients with alcohol misuse
(denominator bias) even when a uni-
form screen and screening threshold
are used across all systems.
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