
American Journal of Medical Quality
 1 –8
© The Author(s) 2015
Reprints and permissions: 
sagepub.com/journalsPermissions.nav
DOI: 10.1177/1062860615577131
ajmq.sagepub.com

Article

Few primary care settings systematically deliver evidence-
based, cost-saving behavioral screening and intervention 
(BSI)1-4 despite the substantial health and economic 
impacts of behavioral risks and disorders, long-standing 
recommendations from many authorities, and increasingly 
available quality measures. The behavioral factors causing 
the highest morbidity and mortality are smoking, unhealthy 
drinking, depression, and obesity.

Impact of Behavioral Risk Factors
Behavioral risks and disorders are responsible for 40% of 
deaths,5 most chronic disease,6 and more than $900 bil-
lion of health care and other costs in the United States.7-11 
Table 1 lists the prevalence and some impacts of smok-
ing, risky drinking, depression, and obesity. Smoking is 
the leading preventable cause of death and the most 
important risk factor for cardiovascular disease, chronic 
lung disease, and many cancers.7 Risky drinking—more 
than 4 standard drinks on a single occasion or 14 drinks 
per week for men or more than 3 drinks on a single occa-
sion or 7 drinks per week for women30—leads to many 
injuries and deaths, especially among young people.18 
Depression is a major cause of disability and causes many 
deaths through suicide and impaired self-management of 
other chronic diseases.24 Affecting more than one third of 
American adults and contributing substantially to racial 

and ethnic health disparities, obesity poses risk for diabe-
tes, cardiovascular disease, and several cancers.28 Clearly, 
the frequency and magnitude of the negative impacts of 
behavioral issues demand that health care providers 
address them proactively with a population health 
approach,31 whereby BSI is systematically delivered to 
all patients.

Behavioral Screening and 
Intervention
The first step of BSI is universal screening, consisting of 
one question on smoking,14 one on alcohol use,30 2 on 
depression symptoms,32 and a body mass index determi-
nation. For alcohol and depression, positive screens 
should prompt brief validated assessments, such as the 
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Delivered routinely in general health care settings, smoking, alcohol, depression, and obesity screening and intervention 
(behavioral screening and intervention [BSI]) could substantially improve population health and reduce health care 
costs. Yet BSI is seldom delivered in an evidence-based manner. This article assesses the adequacy of quality measures 
for BSI. Online searches of the National Quality Forum’s Quality Positioning System and the National Clearinghouse 
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needed. A new kind of measure is proposed, whereby separate terms representing the reach and effectiveness of key 
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Alcohol Use Disorders Identification Test33 and the 
Patient Health Questionnaire-9.34

As shown in Table 1, robust smoking cessation  
interventions—involving motivational interviewing, 
pharmacotherapy, and more than 8 one-on-one support 
sessions—substantially increase one-year quit rates.14,35 
Among nondependent risky and problem drinkers, brief 
alcohol interventions reduce binge drinking, injuries, 
emergency department visits, hospital admissions, 
arrests, and motor vehicle crashes.19 Depression screen-
ing, which the US Preventive Services Task Force recom-
mends only when “staff-assisted depression care supports 
are in place to assure accurate diagnosis, effective treat-
ment, and follow-up,”29 overcomes most of the 30% to 
50% underdiagnosis of depression.36 Collaborative care, 
the most effective set of staff-assisted care supports, 
increases remission and reduces net health care costs.25,27 
On average, obese individuals who participate for 6 to 12 
months in intensive, structured programs sustain weight 
loss and manifest clinically significant reductions in other 
health-related risk factors.29

Although obesity interventions have not been shown 
to generate economic return on investment, BSI for the 
other behavioral issues does reduce health care expendi-
tures. Cost savings from smoking interventions are diffi-
cult to assess because most savings accrue years later 
when cardiovascular disease, lung disease, and cancers 
are averted. Nevertheless, experts have concluded that 

smoking and alcohol screening and intervention improve 
outcomes and reduce costs more than screening for 
hypertension, diabetes, lipid disorders, and various can-
cers.15 Depression screening and collaborative care also 
generate health care cost savings.27

Barriers to BSI
One barrier—inadequate reimbursement—has been par-
tially addressed. The Affordable Care Act requires that 
payers in exchanges reimburse for services that carry 
grade A or B recommendations from the US Preventive 
Services Task Force, including BSI, without out-of-
pocket payments by patients. Medicare has established 
new billing codes for these services, except for collabora-
tive care. Medicaid programs are encouraged but not 
required to reimburse for these services. Another barrier 
is training. Few clinicians have been well trained to 
deliver robust interventions for behavioral risks and 
disorders.4,37,38

The most pervasive barrier may be time. Given the 
population prevalence of these risks and disorders, pri-
mary care providers who spend only 5 minutes on each 
issue revealed by routine screening would extend each 
workday by 2 hours.39 Because of the need for our over-
stretched primary care workforce to provide diagnostic 
and treatment services for growing numbers of elderly 
and insured patients, a solution that is increasingly 

Table 1. Influence of Behavioral Health Issues for Which Effective Screening and Interventions Are Available.

Smoking Risky Drinking Depression Obesity

Prevalence, ages 
18 and older

20% to 24%12,13 17% to 25%16,17 7%22 36%28

Health impacts Leading preventable 
cause of death7

88 000 Deaths per year, 30 
years of potential life lost 
per death18

Major cause of disability,23 
suicide, and poor self-
management of chronic 
diseases24

Risk for cardiovascular 
disease, diabetes, and 
cancer28

Health care costs $133 Billion7 $25 Billion8 $26 Billion9 $147 Billion10

Other costs $156 Billion7 $199 Billion8 $57 Billion9 $73 Billion11

Health impacts of 
evidence-based 
BSI

Screening and optimal 
interventions 
increase one-year 
quit rates from 3% 
to 28%14

Brief alcohol interventions 
reduce unhealthy drinking 
by 20%, injuries by 33%, 
emergency department 
visits by 20%, and hospital 
admissions by 37%19

Collaborative care 
increases the odds of 
remission by 75% at 
one year25; behavioral 
activation prevents 
progression of minor 
depression26

Structured programs attain 
sustained weight loss 
of 9-15 lb and clinically 
significant reductions in 
blood pressure, blood 
glucose, and LDL29

Economic impacts 
of BSI

Third leading 
preventive service in 
favorable health and 
cost impacts15

$523 Health care savings in 
one year for primary care 
patients20 and $4392 for 
disabled Medicaid patients21; 
fourth leading preventive 
service in health and cost 
impacts15

A $522 investment 
generates $3363 net 
savings per patient over 
4 years27

No known ROI

Abbreviations: BSI, behavioral screening and intervention; LDL, low-density lipoprotein; ROI, return on investment.
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recommended is to delegate preventive services to other 
health care team members.39-42

Potential Approaches to BSI 
Provision
A Wisconsin-based program that expanded teams to 
deliver BSI in 33 diverse health care settings demon-
strated high patient satisfaction and substantial improve-
ments in behavioral outcomes. In this program, specially 
trained bachelor’s-level paraprofessionals obtained better 
outcomes than identically trained master’s-level counsel-
ors and social workers.43 A barrier to disseminating such 
programs is that Medicare and some commercial health 
plans do not reimburse when noncredentialed providers 
deliver BSI. Even if reimbursement gaps are closed, the 
low reimbursement rates may not be sufficient incentive 
for providers to expand their health care teams to deliver 
systematic BSI.

One way to spread high-quality BSI would be to estab-
lish financial incentives for excelling on quality mea-
sures. Dozens of such measures have been developed 
over the past several years. Ideally, such measures should 
reflect the reach and effectiveness of BSI (ie, the propor-
tion of patients receiving services and the quality of those 
services). In this article, current quality metrics for each 
behavioral topic are enumerated, and substantial gaps 
between the metrics and evidence-based practice are 
identified. Then, a new kind of composite quality mea-
sure, which reflects the population health impact of BSI 
as administered in clinical settings, is proposed, and 
implementation issues are discussed.

Methods
In September 2014, the authors conducted quality mea-
sure searches using 2 online sources. One source, the 
Quality Positioning System44 has been operated by the 
National Quality Forum (NQF) since 2012. Entries are 
updated annually or on notification of changes by measure 
stewards. The other source, the Agency for Healthcare 
Research and Quality’s National Clearinghouse for 
Quality Measures database,45 has been administered and 
updated quarterly by the ECRI Institute since its inception 
in 2011.

The keywords smoking, tobacco, alcohol, obesity, and 
depression were used as search terms. Measures were eli-
gible for inclusion if they were intended for general adult 
patient populations treated in ambulatory or inpatient 
health care settings. Eligibility also required either NQF 
endorsement or development by an entity serving as a 
steward for least one NQF-endorsed measure. These cri-
teria were intended to identify current measures or pos-
sible future measures with strong validity and credibility. 

When multiple versions of measures were found, only the 
latest versions were included.

All eligible measures were categorized as pertaining 
to service delivery (whether or how a service was deliv-
ered), patient engagement (the extent of patient participa-
tion in their care), or behavioral outcomes (the severity of 
behavioral risks or disorders). Measures pertaining to ser-
vice delivery or patient engagement were subcategorized 
with regard to the components of BSI that they assess: 
screening and/or assessment, assessment accuracy, inter-
vention, referral, pharmacotherapy, and/or follow-up.

The authors each conducted categorization and sub-
categorization independently. There was initial agree-
ment on categorization for all metrics. Initial disagreement 
on subcategorization for 4 of 38 metrics was easily 
resolved after minimal discussion.

Results
Supplemental online Table 1A (available at http://ajmq.
sagepub.com/supplemental) lists the 38 quality measures 
that met inclusion criteria. As shown in Table 2, there are 
11 measures pertaining to smoking, 10 to alcohol, 14 to 
depression, and 3 to obesity. There are 53 focuses across 
the 38 measures because some measures have more than 
one focus.

Of the 53 focuses, 43 pertain to service delivery, includ-
ing all 16 focuses of the smoking metrics, 12 of 13 focuses 
of the alcohol metrics, and all 3 focuses of the obesity 
metrics. For smoking and alcohol, the metrics focus on 
delivery of screening, diagnostic assessment, interven-
tions such as advice or recommendations regarding behav-
ior change or pharmacotherapy, referrals, and reassessment 
at a follow-up encounter. For obesity, all 3 metrics focus 
on body mass index determination, and one also requires 
documentation but not implementation of a clinical man-
agement plan. The depression metrics are more diverse 
because only 12 of 21 focuses pertain to service delivery. 
The depression metrics’ service delivery focuses are simi-
lar to those for smoking and alcohol, except that none 
focus on screening. Across all 4 behavioral topics, all but 
one of the service delivery metrics reflect whether ser-
vices are delivered to appropriate patients, not how or how 
well. The exception was one metric reflecting accuracy of 
diagnostic assessment for depression.

Of the 53 focuses, 6 pertain to patient engagement—
one on alcohol and 5 on depression. The single alcohol 
metric on patient engagement reflects the effectiveness of 
referrals of alcohol-dependent patients to specialized 
treatment. Of the 5 depression metrics on patient engage-
ment, 4 reflect continuance of pharmacotherapy over 12 
weeks to 6 months, and one reflects whether follow-up 
visits occurred. None of the measures for smoking, alco-
hol, or obesity focus on behavioral outcomes.
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Only 4 of the 53 focuses pertain to behavioral out-
comes. All 4 reflect improvements in or resolution of 
depression symptoms at 6 or 12 months, and all are spon-
sored by an organization operating in one state—
Minnesota Community Measurement. There are no 
outcome measures for smoking, alcohol, or obesity.

In summary, more than 80% of the focuses of the 38 
measures, including all measures for smoking and obesity, 
pertain to whether services are delivered and not how or 
how well. Measures on depression screening are lacking. 
The single patient engagement measure for alcohol focuses 
only on alcohol-dependent individuals. The only measures 
pertaining to behavioral outcomes concern depression, and 
these measures are sponsored by a statewide organization, 
not a national one. Thus, health care professionals can per-
form well on most BSI quality metrics without delivering 
robust, evidence-based BSI with the fidelity necessary to 
attain better health and lower health care costs.

Discussion
The main finding of this analysis is that the current pool 
of BSI quality metrics is inadequate because the metrics 
can be satisfied merely by conducting screens and assess-
ments and by delivering interventions and other clinical 
services with poor fidelity to evidence-based methods. 
The exceptions are 4 metrics for depression symptom 
outcomes and a metric for the effectiveness of referral 
for alcohol treatment, which does not apply to 90% of 

individuals who drink excessively because they are not 
alcohol dependent and are candidates for brief interven-
tions.46 Another important deficiency is the lack of a met-
ric for depression screening.

Desirable Attributes of Quality Measures for 
BSI
Quality measures should indicate the extent to which 
various components of BSI are delivered to eligible 
patients. Such measures exist for smoking, alcohol, and 
obesity screening and assessment, but a screening metric 
is lacking for depression. Measures are lacking on the 
proportion of eligible patients who receive interventions 
for obesity and collaborative care for depression.

BSI quality measures also should indicate how well 
BSI is delivered. They should reflect the extent to which 
screening and assessment are effective in identifying 
patients with risks and disorders. How such screens and 
assessments are administered is important because fear of 
harsh judgment or breaches in confidentiality can hinder 
accurate patient response to sensitive questions.47 
Questions on patients’ perceptions of screening and 
assessment delivery could be added to current patient sat-
isfaction questionnaires.

BSI quality metrics also should reflect the quality of 
interventions, referrals, pharmacotherapy, and follow-up. 
Because it would be difficult to design adequate and con-
venient process measures, the quality of such services 

Table 2. Current Quality Measures for Adult Behavioral Screening Intervention and Their Focuses.a

Tobacco Alcohol Depression Obesity Totals

Total number of quality metrics 11 10 14 3 38
Metrics focusing on service delivery
 Screening and/or assessment 3 3 5 3 14
 Assessment accuracy 0 0 1 0 1
 Intervention 5 4 1 0 10
 Pharmacotherapy 5 2 1 0 8
 Referral 2 2 1 0 5
 Follow-up 1 1 3 0 5
 Subtotal 16 12 12 3 43
Metrics focusing on patient engagement
 Screening and/or assessment 0 0 0 0 0
 Intervention 0 0 0 0 0
 Pharmacotherapy 0 0 4 0 4
 Referral 0 1 0 0 1
 Follow-up 0 0 1 0 1
 Subtotal 0 1 5 0 6
Metrics focusing on behavioral 

outcomes
0 0 4 0 4

Total number of focuses 16 13 21 3 53

aThis table summarizes the information shown in online supplemental Table 1A, available at http://ajmq.sagepub.com/supplemental. The number of 
focuses in this table exceeds the number of metrics in Table 1A because some metrics have more than one focus.
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would best be gauged by outcome measures. Such mea-
sures could be obtained at low cost through “meaningful 
use” of electronic health records. Possible outcome mea-
sures could be average daily cigarette use in the prior 7 
days,48 days of unhealthy drinking in the past 4 weeks,49 
depression symptom scores,34 and body mass index.

Structural quality measures could be constructed to pro-
mote team-based delivery of BSI. There is increasing con-
sensus that primary care clinicians lack the time and are not 
the appropriate individuals to deliver preventive services, 
especially because of our nation’s primary care clinician 
shortage.39-42 A variety of professionals and paraprofession-
als are capable of delivering BSI,14,20,21,25,27,39,42,43,50 and 
structural quality measures could indicate whether health 
care teams have been expanded sufficiently to deliver 
robust, evidence-based services.

Proposed Population-Level Quality Measures 
for BSI
The previous suggestions would yield an unwieldy array 
of quality measures for each behavioral issue. To provide 
a single quality measure for each issue, which could serve 
as a basis for financial incentives, a composite measure 
reflecting population health impact is proposed:

Q
S
S

A
A

R
R

I
R

= deliv

elig

deliv

elig

actual

expected

deliv

actual

× × × ×
∆BB
B
actual

expected∆
.

Table 3 describes the variables in the above equation 
and their sources of data after “meaningful use” of elec-
tronic health records is implemented for BSI.

The first term, S
deliv

/S
elig

, reflects the proportion of eli-
gible patients who complete screens. The second term, 
A

deliv
/A

elig
, reflects the proportion of patients with positive 

screens who complete appropriate assessment. For both 
terms, the highest value of 1 is obtained when all eligible 
patients complete screens and assessments. Because 
screening identifies smoking and obesity, the second term 
would be omitted for these topics.

The third term, R
actual

/R
expected

, indicates the effective-
ness of screening and assessment or the extent to which 
screening and assessment identify a minimum proportion 
of patients at risk. This term compares the actual propor-
tion of patients found at risk with an expected proportion. 
The expected proportion would be a population preva-
lence statistic that is diminished by a predetermined 
amount to allow for less-than-ideal performance.

The fourth term, I
deliv

/R
actual

, denotes the proportion of 
patients who received interventions of those who had 
been found eligible (ie, those whose assessments indi-
cated risk). As for the first and second terms, the maxi-
mum value of this term is 1.

The fifth term, ∆B
act

/∆B
exp

, reflects the extent to which 
intervention (including recommendation, pharmacother-
apy, referral, and follow-up) results in a desirable change 
in a behavioral outcome variable over a particular time 
frame. As for the third term, this fifth term compares actual 
with expected performance. Expected reductions in behav-
ioral outcome variables would be guided by prior research 
and diminished to allow for less-than-ideal performance.

Computed values for the third and fifth terms could 
exceed 1 if positive screen rates and intervention effec-
tiveness are greater than expected. The authors propose 

Table 3. Description of Variables in Proposed Quality Measure and Sources of Data.

Variable Description Source of Data

Q The calculated quality measure  
S

deliv
The number of patients to whom screening was delivered, of 

those who were eligible
EHR field

S
elig

The number of patients eligible for screening Derived from EHR fields
A

deliv
The number of patients to whom assessments were delivered, of 

those who were eligible
EHR field

A
elig

The number of patients eligible for assessment = the number of 
patients with a positive screen

EHR field

R
actual

The actual proportion of patients determined to be at risk Screening and assessment results
R

expected
The minimum proportion of patients expected to be identified as 

at risk
Population-based surveys

I
deliv

The number of patients to whom interventions were delivered of 
those who were eligible

EHR field

∆B
actual

The proportion of patients who actually attained desirable 
behavioral outcomes

EHR field

∆B
expected

The minimum proportion of patients expected to attain desired 
behavioral outcomes

Prior research

Abbreviation: EHR, electronic health record.
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capping the values of these terms at 1, so that each term 
contributes equally to the overall metric.

The 5 terms are multiplied to produce a single com-
posite quality index because the cumulative deviation 
from an expected magnitude of population risk reduction 
is a multiplicative function of the deviations from 
expected magnitude for each component of the BSI pro-
cess. Therefore, the calculated value of the single quality 
measure Q for each behavioral topic would fall between 
0 and 1, inclusive, with 0 indicating no population health 
impact and 1 indicating desirable population health 
impact.

Implementation Issues
A possible critique of outcome-based quality measures 
for BSI is that they may set an overly high bar. To address 
this concern, the values in terms 3 and 5 that define 
expected performance could initially be set somewhat 
low and increased over time because clinical settings 
have the opportunity to improve.

Another concern about outcome-based BSI quality 
measures is that they may discourage providers from 
serving disadvantaged patient populations because such 
populations may pose greater challenges in meeting qual-
ity thresholds.51 One way to address this concern would 
be to take into account subgroup differences in behavioral 
outcomes found in prior trials when setting expected per-
formance thresholds for terms 3 and 5. Another would be 
to set expected performance values low for all patients, as 
already described, track behavior change outcomes across 
different patient subgroups across many clinical settings, 
and establish experience-based expectations for behav-
ioral outcomes.

Another potential concern is the accuracy of patient 
self-report for behavioral outcome measures. Though 
such reports are not perfectly accurate, patients do pro-
vide fairly accurate information when they do not fear 
adverse impacts.47 Thus, to maximize the accuracy of 
self-report for clinical and quality measurement purposes, 
patient confidentiality must be vigorously protected, and 
clinical data should not be used for purposes that might 
deter accurate reporting, such as determining insurance 
premiums or health care benefits.

The proposed composite measures might be criticized 
for their complexity. Offsetting advantages are that they 
incorporate data on the reach and effectiveness of key 
BSI processes required for effectiveness and cost savings 
and that they could be calculated automatically from data 
in discrete fields in electronic medical records.

Standard procedure would be to validate quality mea-
sures before recommending widespread implementation. 
To conduct validity testing, providers likely would need to 
hire additional staff to deliver BSI, and there may not be 

sufficient financial incentive to do so. Perhaps the appro-
priate government agencies could fund service delivery 
and measurement testing in community health centers and 
Veterans Administration settings, and perhaps purchasers, 
payers, or philanthropic organizations could support simi-
lar efforts in private sector health care settings.

Conclusion
Current quality measures are inadequate for ensuring the 
delivery of high-quality BSI and generating documented 
improvements in health outcomes and cost savings. The 
new kind of composite quality measure proposed in this 
article could help by spawning new metrics that reflect 
the population health impacts of BSI as delivered in clini-
cal settings, set appropriately high standards for BSI 
delivery, and serve as the bases for incentives to meet 
those standards.
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