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Articles

n Electronic Linkage System for Health
ehavior Counseling
ffect on Delivery of the 5A’s

lex H. Krist, MD, MPH, Steven H. Woolf, MD, MPH, Charles O. Frazier, MD, Robert E. Johnson, PhD,
tephen F. Rothemich, MD, MS, Diane B. Wilson, EdD, RD, Kelly J. Devers, PhD, J. William Kerns, MD

ackground: A variety of factors limit the ability of clinicians to offer intensive counseling to patients
with unhealthy behaviors, and few patients (2%–5%) are referred to the community
counseling resources that do offer such assistance. A system that could increase referrals
through an efficient collaborative partnership between community programs and clini-
cians could have major public health implications; such was the subject of this feasibility
evaluation.

ethods: At nine primary care practices, an electronic linkage system (eLinkS) was instituted to
promote health behavior counseling and to automate patient referrals to community
counseling services. Patients were offered 9 months of free counseling for weight loss,
smoking cessation, and problem drinking at a choice of venues: group counseling,
telephone counseling, computer care, and usual care. The delivery of behavioral counsel-
ing, measured by the 5A’s (ask, address, advise, assess, agree, arrange) and patients’
reported experiences with eLinkS, was examined.

esults: For 5 weeks eLinkS was used, until high referral volumes depleted counseling funds. Of the
5679 patients visiting the practices, 71% had an unhealthy behavior. Of these patients, 10%
were referred for intensive counseling from a community program, most often for weight
loss. Counseling and referrals occurred regardless of visit type—wellness, acute, or chronic
care. eLinkS was used more often for middle-aged adults and women and by more-
experienced clinicians.

onclusions: The intervention increased the rate at which patients were referred for intensive behavioral
counseling compared to current practice norms. Given the evidence that intensive
counseling is more effective in promoting behavior change, implementing eLinkS could
have substantial public health benefits.
(Am J Prev Med 2008;35(5S):S350–S358) © 2008 American Journal of Preventive Medicine
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our unhealthy behaviors—tobacco use, un-
healthy diet, physical inactivity, and risky alcohol
use—account for approximately 37% of deaths in

he U.S.1 Addressing these behaviors could help stem
he rising prevalence and cost of chronic diseases,2–4

nd clinicians can play a pivotal role. Americans have
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egular contact with clinicians and value their advice. A
linician’s recommendation to change behavior is
idely cited as a motivating factor.5,6 Guidelines recom-
end that clinicians use the 5A’s (assess [A1]; advise

A2]; agree [A3]; assist [A4]; and arrange [A5]) to
romote healthy behaviors (Table 1).6–11

Following such guidelines is difficult for clinicians due
o inadequate time, staff, reimbursement, and familiarity
ith counseling techniques.12 Few patients report being
sked regularly by clinicians whether they engage in
nhealthy behaviors.13 Intensive counseling, often a ne-
essity to help patients adopt and maintain healthy behav-
ors, is rarely possible in primary care settings; the per-
entage of patients who receive intensive counseling is
robably less than 2%–5%.14,15 Increasing this percentage,
ven modestly, could have substantial public health implica-
ions, given the population-attributable risk of unhealthy

ehaviors and the benefits of intensive counseling.9,16–18

0749-3797/08/$–see front matter
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Few practices can undertake redesign efforts to system-
tically offer high-quality behavioral counseling.19,20 Ex-
eptional practices and health systems have the infrastruc-
ure support, multidisciplinary team members, and staff
o follow up with patients and motivate health behavior
hange,12,21 but these conditions are atypical.22 Ironically,
he communities where clinicians practice are often home
o programs and services that do offer this level of
ounseling. Such programs commonly report that local
hysicians refer few patients.
This study tested the feasibility of an electronic

inkage system (eLinkS) to help connect these entities
o support behavioral counseling. Utilizing the elec-
ronic medical record (EMR) as a platform, eLinkS was
esigned to (1) help clinicians systematically perform
lements of the 5A’s that are feasible in busy practice
ettings (i.e., asking about health behaviors, offering
rief advice, and agreeing on next steps); (2) make it
ast and easy to refer patients to intensive counseling
utside the office; and (3) establish bidirectional com-
unication between practices and community counsel-

rs.23,24 This article examines the effects of eLinkS on
ounseling rates.

ethods

etting

ine primary care practices in the Tidewater region of
irginia were recruited.25 The practices, members of a single
edical group and of the Virginia Ambulatory Care Out-

omes Research Network (ACORN), share a common type of
MR (GE Centricity Physician Office©) that is managed by a
entral informatics staff. The practices have used the EMR for
to 10 years. Practice size ranged from 1 to 30 clinicians

median�3), and 48 (87%) clinicians participated in the
tudy. Two sites were solo practices, five had three clinicians,
ne had eight clinicians, and one (a family medicine resi-
ency program) had 30 part-time clinicians and residents.

ntervention

he design of eLinkS reflects early input from clinicians at
he study sites, solicited through site visits. The final version

able 1. The 5A’s applied to health behaviors8

ssess (A1) Assess health behaviors and factors affecting
behaviors

dvise (A2) Provide clear, specific, personalized advice,
including harms and benefits associated
with behaviors

gree (A3) Select treatment goals and approach based
on patient’s needs

ssist (A4) Aid patient in achieving agreed-upon goals
through self-help, counseling, and
adjunctive medical treatments as
appropriate

rrange (A5) Arrange follow-up contacts to provide
ongoing assistance
unctioned as follows: a

ovember 2008
Practices could distribute a flyer in the waiting room that
nformed patients about the following four referral options,
hich were available for free for up to 9 months:

Group counseling was offered in community locations: for
weight loss by Weight Watchers; for tobacco use, by the
local hospital’s wellness center26; and for risky alcohol use,
by Alcoholics Anonymous (AA).
Telephone counseling, offered for smoking cessation and
weight loss, was delivered by trained counselors at the
University of Kentucky Health & Wellness Program Behav-
ioral Health Improvement Program (BeHIP).27

Computer care provided patients access both to an infor-
mative website developed previously by ACORN28–30 and
to an e-counseling service that ACORN and BeHIP de-
signed for this project. The e-counseling program followed
the BeHIP telephone counseling protocol but was used
asynchronously online.
Usual care included options other than the above (e.g.,
physician counseling, pharmacotherapy, or even inaction).

When staff who take patients to the examination rooms
“rooming” staff) obtained patients’ vital signs and entered
hem into the medical record, the EMR displayed a screen
rompt to remind the staff to enter height, weight, and
obacco-use status (A1). If a patient was overweight or obese
BMI �25 kg/m2); smoked; or had an EMR entry of risky
lcohol use, a prompt appeared when the clinician opened
he patient’s record. The prompt asked if the clinician wanted
o address the flagged behavior(s) at that visit. If the clinician
licked yes—a step that was classified as Address (Ad)—the
MR would open a form (Figure 1). The form included
heckboxes wherein clinicians could document whether they
ave brief advice to change behavior (A2); whether the
atient was ready to improve and engage in the process (A3);
hether the patient wanted to be referred outside the prac-

ice to one of the intensive-counseling options noted above
A4); and by what means (telephone, appointment, or e-
ail) the patient sought follow-up by the practice (A5).
To allow the clinician to view all of the patient’s unhealthy

ehaviors, automatic prompts would not display until the
ooming staff entered both weight and tobacco-use status. A
urrent or past height measurement also was required for
MI calculation. At any point in any encounter, clinicians
ould also load the form manually.

The screen displays and the EMR programming were
esigned to make the interface with clinicians easy and fast, to
utomate the referral process electronically, and to facilitate
roactive counseling. When telephone or group counseling
as selected through eLinkS, the EMR automatically e-mailed
ontact information to the intensive-counseling program
taff, who then would contact the patient (rather than having
he patient call the intensive-counseling program [reactive
ounseling]). When clinicians selected computer care, the EMR
orwarded an e-mail to the patient with a link to the educa-
ional website and instructions for e-counseling. AA referrals
ere reactive; the EMR would print a list of AA meetings for
linicians to hand to patients.

xposure Period

raining sessions for eLinkS of 1-hour duration were held at

ll practices prior to launch. The intervention went live on

Am J Prev Med 2008;35(5S) S351
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pril 16, 2006, and was discontinued 5 weeks later (May 22,
006) when an overwhelming surge in referrals for intensive
ounseling exceeded available funds. Patients referred to
ntensive counseling during the exposure period were
ligible to receive services for up to 9 months (through
ebruary 2007). Weekly feedback reports notified partici-
ating clinicians of the number of counseling referrals they
ad placed.

ata Collection

he delivery of the 5A’s (this report’s main outcome vari-
bles) was measured by clinicians’ entries in the EMR dia-
ogue box. EMR data were collected for all adults (aged �18
ears) visiting the practice from 2 years prior to the encounter
o 1 year afterward. Dependent variables were either patient-
pecific (age, gender, and ICD-9 codes for comorbid condi-
ions) or encounter-specific (weight, tobacco-use status, doc-
mentation of any alcohol disorder, patient’s stated reason
or visit, and Current Procedural Terminology [CPT] codes).
he reason for the visit was classified as acute, wellness, or

igure 1. The electronic linkage system (eLinkS) dialogue
ould appear after the clinician was prompted that the patient
licked yes to an invitation to open the form. In the examp
linician chose to address the patient’s obesity. The form
esponse options to document the advice given to the p
ntensive-counseling options, and the arrangements for fo
linician has indicated that the patient was advised to modif
ctivity, was ready to change behavior and engage in next steps
ntensive counseling and follow-up by telephone. View Patient
linicians clicked to review potential scripts for brief advice. B
he clinician could transfer the response options to the enco
ehavior counseling in the patient’s formal medical record. T
he clinicians participating in this study were captured for an
urther details about group counseling, computer care, teleph
elected chronic conditions, based on the criteria in Table 2. u

352 American Journal of Preventive Medicine, Volume 35, Num
Postal surveys were mailed 2
weeks after the encounter to all
counselees (patients referred to
an intensive-counseling option
or receiving usual care), and
asked respondents to describe
the encounter. An established
mailing protocol (modified
Dillman technique31,32) was
used to optimize response ra-
tes. Surveys completed by office
managers provided informa-
tion about clinicians, practices,
and whether only clinicians
or clinician–nurse teams used
eLinkS.

Data Analysis

Statistical calculations were per-
formed in SAS version 9.1.3. Dif-
ferences in percentages were
tested for significance using
Fisher’s exact test. A logistic re-
gression was performed for each
of the 5A’s. The initial regressor
variables were those that could
theoretically influence eLinkS
usage: the patient’s age, gender,
health behaviors, and comor-
bidities; encounter type and
complexity; and the physician’s
age, gender, training, years in
practice, and practice site. Vari-
ables were retained in the
model in a stepwise method that
used p�0.25 as the entry crite-
rion and p�0.10 as the reten-
tion criterion. The patient was
the unit of analysis. Practices
were selected purposively, and
fixed-practice effects were con-

idered. This study was approved by the IRBs of Virginia
ommonwealth University and Riverside Health System.

esults
tudy Population

total of 5679 adult patients visited the practices during
he 5-week exposure period. Their ages (median�53
ears); gender (64% female); and frequency of preven-
ion visits (14%) were typical of adult primary care popu-
ations (Table 2).33 The frequency of chronic-care visits at
ther places was lower than published norms (9% vs
4%)33 because only visits for selected reasons met this
tudy’s definition of relevant chronic illnesses. The prev-
lence of circulatory diseases was similar to the general
opulation’s (34% vs 36%); the prevalence of neoplasms
9% vs 7%) was slightly higher, as was the prevalence of
iabetes (15% vs 7%).34 The prevalence of multiple

form). The eLinkS form
n unhealthy behavior and
rtrayed in the figure, the
des the current BMI and
, the patient’s choice of
p. In this example, the
and/or increase physical

desired computer care for
eling Script is a button that
ing Add translation to note,
note to document health
sponse options clicked by
in this study. See text for
ounseling, and usual care.
box (
had a
le po
provi
atient
llow-u
y diet
, and
Couns
y click
unter
he re
alysis
nhealthy behaviors resembled national norms.35 Rates

ber 5S www.ajpm-online.net
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approach practices, both rooming staff and clinicians could access and
use the forms.

November 2008
or overweight/obesity, tobacco use, and risky alcohol use
ere consistent with local norms.36–38

The postal survey was mailed to 583 counselees and was
eturned by 358 (61%). The age, gender, weight, and
omorbid conditions of survey respondents did not differ
ignificantly from those of nonrespondents. Participating
linicians were not representative of primary care clini-
ians generally, because a large percentage (44%) were
amily medicine residents, a group that is younger and
omprises more women than nonresidents.39

elivery of the 5A’s

he delivery of the 5A’s is depicted in Figure 2.

ssess (A1). Rooming staff collected both BMI and
obacco-use information for 2117 patients, 37% of the
679 patients who visited the practices (Figure 2). Data
ere missing more often for tobacco-use status than for
MI. When BMI data were incomplete, the missing

nformation was more often height than weight (97% vs
5%).

ddress (Ad). eLinkS prompts appeared for 1860 pa-
ients, 1801 occurring automatically and 59 initiated by
he clinician. When confronted with these prompts,
linicians elected to open the dialogue box form (ad-
ress the behavior) for 912 (49%) patients.

dvise (A2). Clinicians advised 537 patients to change
heir health behavior, 13% of patients with an un-
ealthy behavior (n�4030) and 29% of patients for
hom a prompt appeared (n�1860; Figure 2). A2 was
ocumented for 20% of smokers, 7% of overweight
atients, 17% of obese patients, and 13% of problem
rinkers.
Respondents to the postal survey reported higher

dvice rates. Among those referred for weight loss, 75%
eported receiving advice on this topic, and more than
alf reported clinician advice about diet or exercise.
mong those referred for smoking cessation, 97%

ecalled clinician advice about smoking. Fully 86% of
ounselees considered it appropriate for the clinician
o discuss health behaviors, and 54% were unsure
hether they would have mentioned the topic if their
linician had not done so.

gree (A3). Clinicians recorded that 461 patients were
eady to improve the targeted behavior, and 441 were
ngaged in what to do next. This represents 86% and
2%, respectively, of patients who received clinician
dvice (n�537).

ssist (A4). Fully 407 patients were referred for inten-
ive counseling, 10% of patients with an unhealthy
ehavior or 76% of patients who received A2 (Figure
). The population that received A4 included 12% of
bese patients, 3% of overweight patients, and 8% of
mokers; no risky drinkers were referred for intensive
able 2. Patient and clinician demographics (n/% unless
therwise noted)

haracteristics Overall

ATIENTa (N�5679)
Median age, years (range) 53 (18–105)
Gender (% women) 64
Reason for visit

Acute illness/injuryc 2028 (25)
Selected chronic illnessesc 532 (9)
Wellness/preventionc 657 (14)
Otherc 2388 (62)

Comorbidities
Circulatory diseased 1921 (34)
Diabetesd 533 (9)
Neoplasm (any type)d 826 (15)
Respiratory diseased 2849 (50)

Behavioral risk factorse

BMI �25–29 kg/m2 1415 (25)
BMI �30 kg/m2 2197 (39)
Current smoking 922 (16)
Alcohol misuse 286 (5)

Total number of risk factors
0 1649 (29)
1 3294 (58)
2 682 (12)
3 54 (1)

LINICIANb Overall (N�48)
Median age, years (range) 37 (26–62)
Gender (% women) 52
Clinician type

Physician 23 (48)
Resident 21 (44)
Mid-level provider 4 (8)

Median years in practice (range) 7.5 (2–31)
Average number of full-time

equivalent clinicians in the office
(range)

6.3 (0.9–8.0)

Complete use of eLinkS
Clinician onlyf 38 (79)
Team approachf 10 (21)

Based on electronic medical record (EMR) data
As determined from surveys administered to office managers and
articipating clinicians (response rate�100%)
Reason for visit classification: Acute illness/injury included any self-
imited condition (lasting days or weeks). Selected chronic illnesses
ncluded chronic disorders for which counseling regarding the three
arget risk factors might be particularly relevant, including chronic
ardiovascular disease, respiratory disease, or diabetes. Wellness/
revention included visits focused on wellness or prevention, but it
xcluded visits focused on specific wellness screening tests. Other
ncluded visits not encompassed by the above categories and those for
hich the focus could not be determined accurately.
Comorbidities were defined by examining the ICD-9 codes in a
atient’s EMR database for the index and all prior visits. Patients were
lassified as having circulatory disease, diabetes, neoplasm, or respi-
atory disease if their records included an ICD-9 code of 390–459,
50, 140–239, or 460–519, respectively.
The number of behavioral risk factors refers to how many of the
hree target risk factors (tobacco use, overweight/obesity, risky
lcohol use) were documented in the EMR database.
In clinician only practices, the only involvement of rooming staff with
he electronic linkage system (eLinkS) was to collect and record vital
igns; the prompts and forms appeared only for the clinician. In team
ounseling. Two thirds of patients who sought intensive

Am J Prev Med 2008;35(5S) S353
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ounseling chose group counseling as the venue, pri-
arily Weight Watchers. Usual care was requested by

76 patients.
Only 64% of postal survey respondents, including the

sual-care group, recalled being invited by the clinician
o try an intensive-counseling option. Higher percent-
ges reported that the clinician was helpful and pro-
ided enough information to make a choice (80% and
7%, respectively). One third cited the clinician’s rec-
mmendation over other factors (e.g., convenience) as
he primary consideration in selecting an A4 option.

hen surveyed �2 weeks after the visit, 65% of referred
atients indicated that they were still planning to
ursue intensive counseling.

rrange (A5). Arrangements for follow-up with the
ractice were made for 306 patients. Office visits, or
urses’ telephone calls to monitor progress, were the

igure 2. Exposure to eLinkS and delivery of the 5A’s to th
gure depicts the delivery of the 5A’s (ask [A1]; address [Ad]
A4]; and arrange [A5]) for health behavior counseling as r
atients seen in the study practices during the exposure p
006). aThis value (4030) represents the number of patien
obacco use status assessed (n�4923) and (2) abnormal r
enominator of 4030, or 70% of patients seen (N�5679), is u
he number of patients with an unhealthy behavior. bPr
n�1801) only when (1) both the BMI and tobacco-use sta
atient had evidence of an abnormality. Clinicians could also
nd/or tobacco use status were not assessed, and this occurred
f 1860 is used in the text when reporting the percentage of
rompts and received counseling. cSee text for description o
referred arrangements (Figure 2). a

354 American Journal of Preventive Medicine, Volume 35, Num
Predictors of Use

While all of the practices
used eLinkS, significant vari-
ation was observed by prac-
tice and by individual patient
and clinician characteristics.
For example, the crude rate
for A2 was greater for female
patients than for male pa-
tients (33% vs 23%, respec-
tively). Even after adjustment
(Table 3), ORs for delivering
most of the 5A’s were gener-
ally greater when patients
had unhealthy behaviors and
were either female or middle-
aged (aged 45– 60 years)
and when clinicians had had
longer tenures in practice.
Most of the 5A’s occurred
less frequently at acute-care
visits, but patients were re-
ferred to intensive counsel-
ing at all types of visits: 23%
at acute-care visits, 26% at
chronic-care visits, and 34%
at wellness visits. Unexpect-
edly, the presence of com-
orbid diseases that benefit
from behavioral counseling
(e.g., diabetes) was not pre-
dictive of eLinkS use.

Discussion

This study was designed to
observe whether clinicians
would use eLinkS, what op-

ions the patients would self-select, and what effect the
ntervention would have on counseling practices and
atients’ behaviors. The results are encouraging. The
rompts appeared at more than one third of the
ncounters (due to the prevalence of overweight/
besity). The use of eLinks was steady throughout its 5
eeks of availability, and occurred at all manner of
ffice visits, not just those devoted to prevention. In
emistructured interviews conducted for a qualitative
tudy, clinicians and office managers commented on
he usefulness and feasibility of the system, and patients
elcomed the selection and quality of the counseling

ervices.

ublic Health Implications

valuating eLinkS’ effect on health behaviors requires

dy population. The above
se [A2]; assess [A3]; agree
ed by eLinkS for all adult
(April 16, 2006–May 22,
o had (1) either BMI or
from this assessment. A

n the text when reporting
s appeared automatically
ere assessed and (2) the
ally load the form, if BMI
9 patients. A denominator
ts who were identified by

nseling options.
e stu
; advi
ecord
eriod
ts wh
esults
sed i

ompt
tus w
manu
for 5

patien
randomized trial, but this report’s data seem encour-
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ging on several grounds. Brief clinician advice (A2) is
tself effective in promoting smoking cessation and,
otentially, weight loss,4,9 and clinicians reported giv-

ng such advice at one third of the encounters in which
he eLinkS prompt appeared. Patients referred for
ntensive counseling reported that the topic, if not
nitiated by the clinician, might not have come up.
ccording to Health Plan Employer Data and Informa-

ion Set (HEDIS) data,40 74% of patients who smoke
ecall receiving a clinician’s advice to quit smoking in
he past year, a larger percentage than this study
eports. However, clinician counseling was examined
or only 5 weeks, rather than 1 year, and A2 was

onitored as documented in the patient’s record. Brief
dvice by clinicians is underreported in medical records
ompared to patient recall.41

Intensive counseling is substantially more effective than
2,9,16–18 and eLinkS referred patients for up to 9 months
f intensive counseling. As a subsequent article will de-
cribe, patients referred to these programs reported sig-
ificant improvements in health behaviors. Controlled

rials document the effectiveness of proactive telephone
nd group counseling.42–44 Group weight-loss programs,

able 3. Regression results—predictors for delivery of the 5A

Ask (A1) Address

atient characteristics
Age (years)a

18–29 (vs �75) — 1.8 (0.9–
30–44 (vs �75) — 2.3 (1.3–
45–59 (vs �75) — 2.4 (1.4–
60–75 (vs �75) — 1.8 (1.0–

Gender, female (vs male) — 1.8 (1.4–
Overweight (BMI �25–29

kg/m2)
2.4 (1.9–3.0) —

Obese (BMI �30 kg/m2) 2.6 (2.1–3.1) 2.9 (2.2–
Smoker — 3.1 (2.3–
Cancer comorbidity 1.4 (1.1–1.7) 1.5 (1.0–
Respiratory comorbidity 1.3 (1.1–1.6) —
Diabetes comorbidity 0.7 (0.5–0.9) —

ncounter characteristics
Acute visit (vs wellness) 1.7 (1.2–2.6) 0.5 (0.3–
Chronic visit (vs wellness) 1.8 (1.1–3.1) 0.9 (0.6–
Moderate visit CPT (vs

simple)
1.1 (0.8–1.5) —

Complex visit CPT (vs simple) 1.5 (1.0–2.2) —
Wellness visit CPT 10.2 (5.8–17.9) —

linician characteristics
Gender, female (vs male) — 0.5 (0.4–
Years in practice (1 year) 1.0 (1.0–1.0) 1.1 (1.0–
Trained clinician (vs resident) 0.8 (0.5–1.5) —

ote: Data fields with no values (—) represent variables not retaine
ifferences. See Table 2 for definitions of cancer comorbidity, respira
omplex visits, and wellness visits were those receiving CPT codes of
espectively.
Each age group compared to the �75 age group
PT, Current Procedural Terminology
he most commonly selected intensive-counseling option t

ovember 2008
n this study, report reductions of 3 to 6 kg over 6 to 12
onths.16,17,45

The percentage of patients with unhealthy behaviors
ho received intensive counseling through eLinkS
10%) appears to exceed practice norms. If approxi-
ately 62% of patients are overweight/obese,46 a clini-

ian who sees 30 patients daily would have to refer 2
atients for intensive weight-loss counseling to achieve

comparable referral rate as observed with using
LinkS. Data on the existing rate at which clinicians
efer patients for intensive counseling are sparse.47

linicians refer approximately 1%–5% of smokers to
uitlines,15,48,49 percentages lower than the referral
ate observed in this study (8%). Some studies report
hat A4 is delivered to 13% to 43% of smokers.40,50–54

owever, what constitutes A4 in such studies is variable,
nd may not equate with intensive counseling as de-
ned here. For example, HEDIS reports a high rate for
4, but any discussion either of medications or strate-
ies to quit can qualify.40 In contrast, patients receiving
4 through eLinkS participated over 9 months in as
any as 70 sessions of up to 120 minutes each. Pub-

ished A4 rates for weight loss appear significantly lower

(95% CI) for delivery of the 5A’s

Advise (A2) Agree (A3) Assist (A4) Arrange (A5)

1.6 (0.8–3.1) 2.2 (1.1–4.6) 2.2 (1.0–4.7) 4.0 (1.7–9.5)
2.1 (1.2–3.8) 3.1 (1.6–6.0) 3.1 (1.5–6.3) 3.5 (1.6–7.6)
2.3 (1.3–3.9) 3.4 (1.8–6.3) 3.1 (1.6–6.1) 3.5 (1.7–7.3)
1.6 (0.9–2.9) 2.2 (1.1–4.2) 2.0 (1.0–3.9) 2.6 (1.25.4)
1.8 (1.4–2.3) 1.9 (1.5–2.5) 2.4 (1.9–3.3) 1.8 (1.2–2.3)
0.6 (0.4–1.0) — — —

2.0 (1.3–3.2) 2.9 (2.2–3.9) 2.7 (2.0–3.7) 3.1 (2.2–4.2)
3.2 (2.3–4.5) 1.8 (1.3–2.6) 2.1 (1.5–2.8) 2.1 (1.5–2.9)
1.5 (1.0–2.1) — — —
— — — —
— — — —

0.5 (0.3–0.7) 0.4 (0.2–0.5) 0.4 (0.3–0.7) 0.5 (0.3–0.8)
0.8 (0.5–1.3) 0.7 (0.4–1.1) 0.9 (0.5–1.5) 0.9 (0.5–1.6)
— 1.2 (0.7–2.0) 1.1 (0.6–1.8) 1.6 (0.9–3.2)

— 1.1 (0.7–2.0) 0.9 (0.5–1.6) 1.8 (0.9–3.7)
— — —

0.7 (0.5–1.1) 0.6 (0.4–1.0) 0.6 (0.4–0.9) —
1.1 (1.0–1.1) 1.1 (1.0–1.1) 1.1 (1.0–1.1) 1.1 (1.1–1.2)
— — — —

e logistic regression model. Bolded numbers represent significant
omorbidity, and diabetes comorbidity. Simple visits, moderate visits,
/99201, 99213/99202, 99214–99215/99203–99205, 99239x/99238x,
’s

AOR

(Ad)

3.4)
4.2)
4.2)
3.2)
2.4)

3.8)
4.3)
2.1)

0.8)
1.5)

0.8)
1.1)

d in th
tory c

99212
han for smoking cessation, and equally brief.55–59 The
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ore-extensive counseling offered in this study would
e expected to produce substantially greater effects on
ehavior than seems currently possible in ordinary
ractices.

aveats and Confounding Variables

everal elements of this intervention may have en-
anced the referral rate:

Intensive counseling was free to patients, eliminat-
ing cost as a barrier.
Participating practices were experienced with EMRs.
The intervention employed active prompts; EMR
vendors prefer passive prompts, which are less effec-
tive but also interfere less with workflow.60–62

Conversely, several factors may have attenuated the
ntervention’s effectiveness:

Displaying prompts only after rooming staff had en-
tered both BMI and tobacco-use data restricted the
number of patients receiving the full intervention.
eLinkS was operational for only 5 weeks. The early
shutdown limited patients’ exposure to the interven-
tion over multiple visits, and gave little time for
clinicians to acclimate to eLinkS and community
partners.
Participating clinicians were younger and more in-
experienced than practicing physicians, an artifact
of including the residency program.
eLinkS was used more for middle-aged patients and
women, perhaps because the available services (e.g.,
Weight Watchers) appealed to this group.
Problem drinkers received little benefit from eLinkS.
By protocol, rooming staff assessed BMI and tobacco-
use status but not alcohol use. Fewer intensive-
counseling options were available for risky alcohol
use, and referrals were reactive rather than proactive.

Other study limitations include the nonrandomized,
re–post design. While this design was appropriate for
n initial evaluation of feasibility, comparisons among
roups are subject to biases and confounding. Second,
he study involved only nine practices, and the fidelity
f the intervention varied among sites. Third, EMR data
ere used to document the 5A’s; clicking an onscreen
esponse option does not clarify what actually occurred
uring the encounter. Finally, the external validity of
he counselees’ survey responses is limited because they
epresent a subset of patients.

onclusion

ollaboration between clinicians and community re-
ources, as occurred here, presents a win–win scenario
or patients, clinicians, and community programs. Pa-
ients obtain more-intensive assistance. Clinicians, who

requently cannot provide intensive counseling them-

356 American Journal of Preventive Medicine, Volume 35, Num
elves,63 welcome an easy means to connect patients
ith the help they need. Community programs, which
ften struggle to attract clients through media and
dvertising, appreciate the influx of referrals from the
edical community.
This process has implications that extend beyond

ehavioral counseling. A system like eLinkS that facili-
ates systematic screening and referrals could, with
ome modification, help clinicians arrange screening
ests and chronic disease management—all with the
lick of a mouse. Clinician–community collaboration
ong has been advocated for these purposes,64 but
pplying modern technology to make collaboration
asy holds considerable promise.
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