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ractice-Level Approaches for Behavioral Counseling
nd Patient Health Behaviors

ijal A. Balasubramanian, MBBS, PhD, Deborah J. Cohen, PhD, Elizabeth C. Clark, MD, MPH,
icole F. Isaacson, PhD, MSF, Dorothy Y. Hung, PhD, MA, MPH, L. Miriam Dickinson, PhD,
ouglas H. Fernald, MA, Larry A. Green, MD, Benjamin F. Crabtree, PhD

ackground: There is little empirical evidence to show that a practice-level approach that includes
identifying patients in need of health behavior advice and linking them to counseling
resources either in the practice or in the community results in improvements in patients’
behaviors. This study examined whether patients in primary care practices that had
practice-level approaches for physical activity and healthy-diet counseling were more likely
to have healthier behaviors than patients in practices without practice-level approaches.

ethods: A cross-sectional study of 54 primary care practices was conducted from July 2005 to
January 2007. Practices were categorized into four groups depending on whether they had
both identification tools (health risk assessment, registry) and linking strategies (within
practice or to community resources); identification tools but no linking strategies; linking
strategies but no identification tools; or neither identification tools nor linking strategies.

esults: Controlling for patient and practice characteristics, practices that had both identification
tools and linking strategies for physical activity counseling were 80% more likely (95%
CI�1.25, 2.59) to have patients who reported exercising regularly compared to practices
that lacked both. Also, practices that had either identification tools or linking strategies but
not both were approximately 50% more likely to have patients who reported exercising
regularly. The use of a greater number of practice-level approaches for physical activity
counseling was associated with higher odds of patients’ reporting exercising regularly
(p for trend�0.0002). Use of identification tools and linking strategies for healthy-
eating counseling was not associated with patients’ reports of healthy diets.

onclusions: This study suggests that practice-level approaches may enable primary care practices to
help patients improve physical activity. However, these approaches may have different
effects on different behaviors, and merit further research to determine if causal pathways
exist and, if so, how they should be applied.
(Am J Prev Med 2008;35(5S):S407–S413) © 2008 American Journal of Preventive Medicine
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ealth risk behaviors such as a sedentary life-
style and unhealthy diet are major contribu-
tors to the leading causes of mortality and

orbidity in the U.S.1,2 Recent reports from the Na-
ional Health Interview Survey and the Behavioral Risk
actor Surveillance Survey revealed that approximately
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5% of adults in the U.S. did not exercise, and 76% had
nadequate fruit and vegetable intake.3–5 Sedentary
ifestyle and unhealthy diet tend to co-occur in individ-
als and have been identified as risk factors for multiple
hronic diseases.3,6 Primary care is an important venue
or addressing health behavior problems because of the
igh prevalence of patients with behavioral health
eeds seen in primary care practices7,8; however, many
pportunities for counseling in primary care are missed
ue to limited resources, competing demands, and

nadequate reimbursement.9–12

One model for providing high-quality preventive
are in primary care practices involves brief clinician
dvice during the patient encounter combined with a
eferral to more-intensive behavior-change resources.13,14

his model capitalizes on the strength of primary care
brief counseling), yet also recognizes the limitations of

rimary care (cannot do it all). This model may be most
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ffective when practice-level strategies exist to identify
atients in need of behavior change and to link those
atients to counseling resources. Practice-level strategies—
ather than reliance on individual clinicians—may be
ore likely to ensure that identification and referral

ccur on a regular basis.
Tools such as health risk assessments (HRAs) and

egistries are often used in primary care practices to
dentify and track patients with physical inactivity and
nhealthy diets.15 An HRA assesses an individual’s
urrent health and quality of life, and can help clini-
ians identify patients who are in need of health
ehavior advice.15,16 A health behavior registry helps
linicians proactively track patients with unhealthy be-
aviors. Evidence suggests that the use of identification

ools such as an HRA can help patients address and
mprove their physical activity and diet,16,17 but it is not
nown whether a practice-level approach that includes
dentifying patients in need of health behavior advice as
ell as linking them to counseling resources in either

he practice or the community results in actual im-
rovements in the patients’ behaviors. As a first step
oward answering this question, this study assessed
hether the patients of practices that had identification

ools (HRAs, registries, or both) and strategies for
inking patients to behavioral counseling resources
ere more likely to be physically active or to eat healthy

han patients in practices that did not employ these
ools and strategies.

ethods

tudy Design

his study is a cross-sectional analysis of data collected from
he Prescription for Health initiative, a national program
unded by the Robert Wood Johnson Foundation in collabo-
ation with the Agency for Healthcare Research and Quality.
his initiative funded investigators from ten practice-based
esearch networks (PBRNs) to implement innovative inter-
entions to improve unhealthy behaviors such as tobacco use,
nhealthy diet, physical inactivity, and risky alcohol use
mong primary care patients. Physical inactivity and un-
ealthy diet were the behaviors of interest in the current
esearch, as these are highly prevalent in the study population
nd are both related to obesity.

The study sample included 4707 adult patients enrolled
rom 55 practices participating across seven PBRNs. Of the
en PBRNs participating in Prescription for Health, data from
ne PBRN were not available at the time of this analysis, and
wo other PBRNs were excluded from the analysis—one
ecause the patient population included primarily children
nd adolescents, and the other because information on key
tudy variables was missing. Each PBRN collected common
ractice and patient data as part of its participation in
rescription for Health. Ethical approval for human subjects
esearch was obtained from the IRBs of the University of
edicine and Dentistry of New Jersey and the University of

olorado Denver. l

408 American Journal of Preventive Medicine, Volume 35, Num
easures

onsenting patients in practices enrolled in each PBRN
ompleted a survey at baseline (August 2005–January 2007)
nquiring about their physical activity and diet. There was
ariation in the modes of administration of the survey (e.g.,
aper versus electronic, aided versus unaided) across the
ifferent PBRNs because each PBRN had a different interven-
ion, study design, and target population. Practice-level data
ere also obtained at baseline (November 2005–May 2006),
sing a practice information form (PIF). The PIF was a
eb-based survey completed for each practice by a PBRN
esearcher in consultation with key practice informants. This
urvey provided information on characteristics of the prac-
ices, including practice type (solo or group); ownership
clinician, hospital system, university system, or others); finan-
ial status during the prior year (loss, neither loss nor gain,
ain); and practice size (number of full- and part-time
linicians and staff). The PIF also assessed a practice’s ap-
roach to patients with unhealthy behaviors, including infor-
ation about the tools used to identify and track patients with
ealth behavior risks and the strategies used to link patients

o behavioral counseling resources. This information is the
asis of the independent variable for this study as described
elow.
Figure 1 provides an overview of the independent variable,

hich was whether or not a practice reported having a
ractice-level approach to help patients with behavioral coun-
eling needs. Having a practice-level approach was defined as
aving both practice-level identification tools to discover and

rack patients with health behavior risks and practice-level
inking strategies to connect patients to behavioral health
ounseling. Practices were categorized into four groups for
nalysis depending on whether they had (1) both identifica-
ion tools and linking strategies, (2) identification tools but
o linking strategies, (3) linking strategies but no identifica-

ion tools, or (4) neither identification tools nor linking
trategies.

igure 1. Overview of the independent variable (practice-

evel approach for behavioral counseling)

ber 5S www.ajpm-online.net
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A practice was labeled as having practice-level identification
ools if it had either an HRA or a registry for physical activity
r diet. A practice was labeled as having practice-level linking
trategies based on information derived from the Assessment
f Chronic Illness Care (ACIC) survey.18 The ACIC survey was
riginally developed from evidence-based studies to evaluate
he implementation of the chronic care model in practice
ettings.18,19 With the help of consultants, the authors
dapted the ACIC survey to assess the practice-level linking
trategies. In this adapted ACIC survey, two separate ques-
ions were asked about the presence of linking strategies to
romote physical activity and a healthy diet, respectively. A
ractice was considered to have practice-level linking strate-
ies if it referred patients to behavior-change classes; had
ffiliated behavior-change specialists (health educators, nutri-
ionists) to whom patients were referred; had a staff person to
nsure the maximum use of community resources or had
oordination and feedback between the practice and commu-
ity resources. Conversely, a practice was considered not to
ave practice-level linking strategies if it merely distributed

nformation in the form of booklets and pamphlets or
eported having only a list of community resources available
or patients. For each practice, identification tools and link-
ng strategies were assessed separately for physical activity and
iet.
The outcome variables for this analysis were physical activ-

ty and healthy diet, both measured at the patient level. These
easures were based on previous work by Glasgow et al.20

atients were considered to be physically active if they re-
orted performing at least 30 minutes of moderate or vigor-
us physical activity 5 or more days per week, and patients
ere considered to have healthy diets if they reported eating
ve or more servings of fruits and vegetables on a typical day.
tudies have demonstrated the validity and reliability of the
hysical activity21 and diet measures22,23 for use in primary
are settings. The consumption of fruits and vegetables was
sed to measure diet because fruit and vegetable scores on a
rief diet assessment tool correlated significantly with a

onger 54-question dietary risk assessment.23 In addition, in
his sample of patients, the responses to questions about fruit
nd vegetable consumption correlated significantly with the
verall diet score.
Additional practice-level variables included possible con-

ounders (practice type and ownership, financial status of the
ractice, and the ratio of number of staff per each full-time
quivalent clinician), as these were hypothesized to account
or variations in organizational structure and size. Patient-
evel variables included age, gender, race/ethnicity, and
ducation.

tatistical Analysis

escriptive statistics were computed to describe the charac-
eristics of patients and practices in this study. The structure
f the data was hierarchical, with patients nested within
ractices and practices nested within PBRNs. Therefore,
ultilevel models with practice as a random effect were used

o examine the association between the presence of identifi-
ation tools and linking strategies for behavioral counseling
nd patients’ physical activity and diet. This analysis was
djusted for potential patient and practice confounders.

ecause the outcome variables for these analyses were dichot- F

ovember 2008
mous, multilevel logistic regression modeling was used.
pecifically, generalized estimating equations modeled log-
dds of a patient’s being physically active or eating a
ealthy diet as a function of practice- and patient-level
ovariates, using the GENMOD procedure within SAS/
TAT version 9.1.3. To obtain stable estimates, the initial
odel adjusted for the clustering of patients within prac-

ices and included only patient-level covariates. In subse-
uent models, each practice-level covariate was added to
he initial model and retained if p�0.15. The final model
ncluded all patient and practice covariates that had been
ested in previous models and for the clustering of patients
ithin practices.

esults

rimary care practice and patient characteristics are
rovided in Table 1. Single-specialty group practices
nd hospital system–owned practices were the most
requently observed practices in this sample. The aver-
ge age of patients was 48 years, and almost 71% of the
atients were women. A high percentage of patients

able 1. Practice (N�55) and patienta (N�4707)
haracteristics

haracteristics n (%)a

RACTICE
Type

Solo 17 (30.9)
Single-specialty group 22 (40.0)
Multispecialty group 16 (29.1)

Practice ownership
Clinician 17 (30.9)
Hospital system 22 (40.0)
University system 9 (16.4)
Public sponsor 4 (7.3)
Other 3 (5.4)

Financial status during past year
Loss 39 (70.1)
No change 9 (16.4)
Gain 7 (12.7)

Number of staff per FTE clinician,
M (SD)

3.81 (1.75)

ATIENTa

Age (years), M (SD) 47.7 (9.43)
Gender

Male 1313 (27.9)
Female 3355 (71.3)

Race/ethnicity
Non-Hispanic white 2627 (55.8)
Non-Hispanic black 774 (16.4)
Hispanic 913 (19.4)
Other 226 (4.8)

Education
�High school 2083 (44.2)
�High school 2373 (50.4)

Annual household income ($)
�25,000 1958 (41.6)
25,000–49,999 1028 (21.8)
�50,000 1013 (21.5)
Percentages may not add to 100% because of missing values.
TE, full-time equivalent

Am J Prev Med 2008;35(5S) S409
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ere non-Hispanic white, had less than a high school
ducation, and had an annual household income of
$25,000.
Figure 2 shows the distribution of practices by the

resence of identification tools and linking strategies
or physical activity and healthy diet counseling. Almost
5% (n�19) of practices lacked both identification
ools and linking strategies for physical activity counsel-
ng. Similarly, 20% (n�11) lacked both for healthy diet
ounseling. Only 16% (n�9) of practices had both
dentification tools as well as linking strategies for
hysical activity counseling. For healthy diet counsel-

ng, a slightly higher percentage of practices (28%,
�15) had both identification tools and linking
trategies.

Table 2 provides the percentage of patients who were
hysically active and consumed a healthy diet by pres-
nce of identification tools and linking strategies to
rovide behavioral counseling. These results were gen-
rated from hierarchical logistic regression models that
ncluded only the independent variable, thus providing
nadjusted percentages after accounting for the hier-
rchical nature of the data. Overall, 30% (n�1430) of
atients were physically active; only 8% (n�386) ate

igure 2. Practice-level use of identification tools and linking
trategies for physical activity and healthy-diet counseling in
rimary care practices

able 2. Patients’ physical activity and diet by presence of pr

ractice strategies for behavioral counseling (n�54 practices

o identification tools, no linking strategies
o identification tools but linking strategies present

dentification tools present, no linking strategies
dentification tools and linking strategies present

Numbers represent average percentage (CI) of patients who were ph
atients within practices. No adjustment for patient- or practice-leve
Physically active patients performed moderate to vigorous physical

Patients with a healthy diet consumed five or more servings of fruits and
p�0.03

410 American Journal of Preventive Medicine, Volume 35, Num
ealthy diets. The percentage of patients who were
hysically active was lowest in practices that lacked both

dentification tools and linking strategies. The percent-
ge was highest in practices that had identification tools
ut no linking strategies for physical activity counseling.
he percentage of patients who reported consuming
ve or more servings of fruits and vegetables daily was
ot substantially different among practices regardless
f the presence or absence of identification tools,

inking strategies, or both.
Table 3 presents results from hierarchical logistic

egression models for physical activity adjusted for
atient and practice covariates. Practices that had both

dentification tools and linking strategies to provide
hysical activity counseling were 80% more likely to
ave patients who exercised regularly compared to
ractices that lacked both identification tools and link-

ng strategies. Interestingly, practices that had either
dentification tools or linking strategies (but not both)
ere also significantly more likely to have patients who
eported exercising regularly. In addition, group prac-
ices (single-specialty or multispecialty) compared to
olo practices were less likely to report having patients
ho exercised regularly. Men and individuals with
nnual household incomes �$25,000 were also signifi-
antly less likely to report exercising regularly.

The ORs observed for the four categories of the
ndependent variable appeared to follow a trend.
herefore, a practice’s use of tools and linking strate-
ies for physical activity counseling was also modeled as
n ordinal variable to determine if this trend was
ignificant. That analysis showed a significant trend in
he odds of patients’ reporting regular exercise with use
f larger number of practice-level approaches for phys-

cal activity counseling (p-value for trend�0.0002).
Table 4 presents results for healthy diet adjusted for

atient and practice covariates. Unlike physical activity,
he practices’ use of identification tools, linking strate-
ies, or both to promote a healthy diet was not signifi-
antly associated with healthier diets among patients.
urprisingly, patients with less than a high school
ducation and those belonging to the race category

e-level strategies for behavioral counselinga

Physically activeb

(n�4491 patients) % (CI)
Healthy dietc

(n�4042 patients) % (CI)

26.4 (22.0, 31.4) 7.6 (5.6, 10.3)
30.3 (25.7, 35.4) 8.7 (7.3, 10.2)
32.5 (30.0, 35.1)* 7.5 (5.2, 10.8)
30.4 (25.2, 36.2) 8.9 (7.9, 10.0)

ly active and consumed a healthy diet adjusted only for clustering of
bles.

for at least 30 minutes a day for 5 or more days a week.
actic

)

ysical
l varia
activity
vegetables on a typical day.

ber 5S www.ajpm-online.net
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ther were significantly more likely to have healthy
iets, while—as expected—patients with lower annual
ousehold incomes were less likely to report healthy
iets. None of the practice characteristics was signifi-
antly associated in bivariate analyses, and therefore
hose characteristics were not included in the final

odel.

iscussion

he excess morbidity and mortality attributed to a
edentary lifestyle and unhealthy diet continue to be a
ational crisis2; however, the role of the primary care
ffice in combating this trend remains unclear. Despite
thorough review of available studies, the U.S. Preven-

ive Services Task Force (the Task Force) has not found
onclusive evidence to demonstrate that physical activ-
ty counseling in primary care leads to a sustained
ncrease in physical activity; this highlights the need for

ore research regarding the use of primary care office
ystems to improve the assessment of health behav-
ors.24 Nevertheless, several studies have suggested that
mplementing a practice-level approach to identify and
ssist patients in need for physical activity counseling
ay be an effective way to provide high-quality health

ehavior counseling in primary care.7,12,14 Unlike the

able 3. AORs (95% CIs) for physical activity by practice-level app

ndependent variables

ATIENT CHARACTERISTICS
Age
Gender

Male
Female

Race
Non-Hispanic white
Non-Hispanic black
Hispanic
Other

Education
�High school
�High school

Annual household income ($)
�50,000
25,000–49,999
�25,000

RACTICE CHARACTERISTICS
Type

Solo
Single-specialty group
Multispecialty group

Number of staff per FTE clinician
Practice-level approaches for behavioral counseling

No identification tools, no linking strategies
No identification tools but linking strategies present
Identification tools present, no linking strategies
Identification tools and linking strategies present

TE, full-time equivalent
ecommendations for physical activity, the Task Force p

ovember 2008
has found that in certain
high-risk patients, there is
evidence that “medium- to
high-intensity counseling
interventions can produce
medium-to-large changes
in average daily intake of
core components of a
healthy diet (including
saturated fat, fiber, fruit,
and vegetables).”25

A key finding of this
study was that practices
that had both identifica-
tion tools and linking
strategies for physical ac-
tivity counseling were
80% more likely to have
patients who reported
exercising regularly com-
pared to practices that
had neither. Interest-
ingly, the presence of ei-
ther identification tools
or linking strategies for
physical activity counsel-
ing was also significantly
associated with patients’
reporting regular exer-
cise. This was confirmed

s a dose–response relationship when the four cate-
ories of practice-level approaches for physical activ-
ty counseling were tested for trend. This finding
uggests that there may be some relatively simple
pproaches that practices can implement to help
atients successfully engage in physical activity. Be-
ause a number of primary care practices in this
tudy (35%) lacked either basic identification tools
r linking strategies to provide physical activity coun-
eling, this may be an area where important improve-
ents can be made in care processes for providing

ehavioral counseling.
This study did not find similar associations between a

ractice’s use of identification tools and linking strate-
ies for healthy diet counseling and patients’ reporting
ealthy diets. While this result seems counter to the
ask Force’s recommendations, more research is
eeded to fully understand this finding. The studies

nforming the Task Force’s recommendations focused
n high-risk patients,25 so this study’s results suggest
hat changing the diets of the range of patients seen in
he typical practice setting may be more complex than
ust utilizing identification tools and implementing
inking strategies to healthy-diet counseling resources.
hese findings suggest that different practice-level ap-

es for behavioral counseling

AOR (95% CI) for
regular physical activity

0.98 (0.97, 0.99)

ref
1.40 (1.18, 1.67)

ref
0.78 (0.59, 1.03)
1.12 (0.81, 1.55)
0.90 (0.66, 1.24)

ref
0.83 (0.66, 1.05)

ref
0.75 (0.54, 1.04)
0.68 (0.55, 0.84)

ref
0.73 (0.58, 0.93)
0.55 (0.40, 0.77)
1.06 (1.00, 1.12)

ref
1.48 (1.08, 2.02)
1.50 (1.05, 2.12)
1.80 (1.25, 2.59)
roach
roaches as well as different methods of providing

Am J Prev Med 2008;35(5S) S411
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ealthy-diet counseling may be needed to improve
atients’ diets.
The findings of this study should be viewed as

reliminary and interpreted in the context of certain
imitations. First, the associations reported here are
ased on cross-sectional data that preclude making
ausal inferences. Second, all practices participating in
his study were members of PBRNs. These practices

ay not be representative of all primary care practices,
lthough it is known that primary care practices in
BRNs have similarities to randomly selected prac-
ices.26 Also, the percentage of patients who consumed
ve or more servings of fruits and vegetables per day
as relatively small in this sample. This may have
ffected the power to show significant differences in
atients’ diets, and also may have contributed to the
urprising finding that patients with less than a high
chool education were more likely to report healthy
iets.
Implementing office systems such as registries and

inking strategies may seem relatively straightfor-
ard. However, it is increasingly clear that simply
isseminating recommendations or guidelines is in-
ufficient to stimulate practice change. It appears to
e especially challenging for practices to engage in
ctivities that are not readily reimbursed even with
vidence that such activities may result in improve-
ents to the overall health of their patients and may

avorably affect multiple diseases. To make systematic
hanges such as those studied here, practices need to
ave a champion to steward the process27 and are

ikely to need some external motivation and facilita-

able 4. AORs (95% CIs) for diet by practice-level approach

ndependent variables

ATIENT CHARACTERISTICS
Age
Gender

Male
Female

Race
Non-Hispanic white
Non-Hispanic black
Hispanic
Other

Education
�High school
�High school

Annual household income ($)
�50,000 or greater
25,000–49,999
�25,000

RACTICE-LEVEL APPROACHES FOR BEHAVIORAL CO
No identification tools, no linking strategies
No identification tools but linking strategies present
Identification tools present, no linking strategies
Identification tools and linking strategies present
ion. Given the multiple competing demands faced

412 American Journal of Preventive Medicine, Volume 35, Num
by primary care clini-
cians and practices, it
may be time for profes-
sional societies, payers,
employers, and state and
federal governments to
step up to provide re-
sources for transforming
primary care practices so
that they can address the
important unmet needs
of their patients.

In conclusion, after
controlling for patient
and practice characteris-
tics, practically achiev-
able practice-level ap-
proaches were associated
with increased physical
activity by patients in pri-
mary care practices but
not with healthier diets.
Further research using
qualitative and prospec-

ive methods is needed to better understand how
ractice-level approaches affect patients’ health
ehaviors.

he study was funded by grants #047075 and #053221 from
he Robert Wood Johnson Foundation.

No financial disclosures were reported by the authors of
his paper.

eferences
1. McGinnis JM, Foege WH. Actual causes of death in the U.S. JAMA

1993;270:2207–12.
2. Mokdad AH, Marks JS, Stroup DF, Gerberding JL. Actual causes of death in

the U.S., 2000. JAMA 2004;291:1238–45.
3. Fine LJ, Philogene GS, Gramling R, Coups EJ, Sinha S. Prevalence of

multiple chronic disease risk factors. 2001 National Health Interview
Survey. Am J Prev Med 2004;27:18–24.

4. Fruit and Vegetable Consumption Data and Statistics. Behavioral risk factor
surveillance system. www.apps.nccd.cdc.gov.

5. Prevalence of fruit and vegetable consumption and physical activity by
race/ethnicity—U.S., 2005. MMWR Morb Mortal Wkly Rep 2007;56:301–4.

6. Yusuf S, Hawken S, Ounpuu S, et al. Effect of potentially modifiable risk factors
associated with myocardial infarction in 52 countries (the INTERHEART
study): case-control study. Lancet 2004;364:937–52.

7. Whitlock EP, Orleans CT, Pender N, Allan J. Evaluating primary care
behavioral counseling interventions: an evidence-based approach. Am J
Prev Med 2002;22:267–84.

8. USDHHS. Healthy People 2010 (conference edition). Washington DC:
U.S. Government Printing Office, 2000.

9. Jaen CR, Stange KC, Nutting PA. Competing demands of primary care: a
model for the delivery of clinical preventive services. J Fam Pract
1994;38:166–71.

0. Jaen CR, Stange KC, Tumiel LM, Nutting P. Missed opportunities for
prevention: smoking cessation counseling and the competing demands of
practice. J Fam Pract 1997;45:348–54.

1. Stange KC, Flocke SA, Goodwin MA. Opportunistic preventive services
delivery. Are time limitations and patient satisfaction barriers? J Fam Pract

behavioral counseling

AOR (95% CI) of
healthy eating patterns

1.01 (1.00, 1.02)

ref
0.79 (0.62, 1.01)

ref
1.02 (0.75, 1.37)
0.93 (0.68, 1.27)
1.86 (1.27, 2.74)

ref
1.59 (1.17, 2.16)

ref
0.77 (0.59, 1.02)
0.72 (0.53, 0.98)

LING
ref
1.28 (0.83, 1.96)
0.94 (0.63, 1.42)
1.26 (0.86, 1.83)
es for

UNSE
1998;46:419–24.

ber 5S www.ajpm-online.net

http://www.apps.nccd.cdc.gov


1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

N

2. Stange KC, Woolf SH, Gjeltema K. One minute for prevention: the power
of leveraging to fulfill the promise of health behavior counseling. Am J Prev
Med 2002;22:320–3.

3. Glasgow RE, Orleans CT, Wagner EH. Does the chronic care model serve
also as a template for improving prevention? Milbank Q 2001;79:579–612,
iv–v.

4. Woolf SH, Glasgow RE, Krist A, et al. Putting it together: finding success in
behavior change through integration of services. Ann Fam Med
2005;3(2S):S20–7.

5. Babor TF, Sciamanna CN, Pronk NP. Assessing multiple risk behaviors in
primary care: screening issues and related concepts. Am J Prev Med
2004;27:42–53.

6. Anderson DR, Staufacker MJ. The impact of worksite-based health risk
appraisal on health-related outcomes: a review of the literature. Am J
Health Promot 1996;10:499–508.

7. Gemson DH, Sloan RP. Efficacy of computerized health risk appraisal as
part of a periodic health examination at the worksite. Am J Health Promot
1995;9:462–6.

8. Bonomi AE, Wagner EH, Glasgow RE, VonKorff M. Assessment of chronic
illness care (ACIC): a practical tool to measure quality improvement.
Health Serv Res 2002;37:791–820.

9. Glasgow RE, Funnell MM, Bonomi AE, Davis C, Beckham V, Wagner EH.
Self-management aspects of the improving chronic illness care break-

through serie
Behav Med 2

ovember 2008
0. Glasgow RE, Ory MG, Klesges LM, Cifuentes M, Fernald DH, Green LA.
Practical and relevant self-report measures of patient health behaviors for
primary care research. Ann Fam Med 2005;3:73–81.

1. Craig CL, Marshall AL, Sjostrom M, et al. International physical activity
questionnaire: 12-country reliability and validity. Med Sci Sports Exerc
2003;35:1381–95.

2. Gaskins ND, Sloane PD, Mitchell CM, Ammerman A, Ickes SB, Williams CS.
Poor nutritional habits: a modifiable predecessor of chronic illness? A
North Carolina family medicine research network (NC-FM-RN) study. J Am
Board Fam Med 2007;20:124–34.

3. Paxton AE, Ammerman AS, Gizlice Z, Johnston LF, Keyserling TC. Valida-
tion of a very brief diet assessment tool designed to guide counseling for
chronic disease prevention. Oslo Norway: International Society of Behav-
ioral Nutrition and Physical Activity, 2007.

4. U.S. Preventive Services Task Force. Behavioral counselingin primary care
to promote physical activity. www.ahrq.gov.

5. U.S. Preventive Services Task Force. Counseling to promote a healthy diet.
www.ahrq.gov.

6. Green LA, Miller RS, Reed FM, Iverson DC, Barley GE. How representative
of typical practice are practice-based research networks? A report from the
Ambulatory Sentinel Practice Network Inc (ASPN). Arch Fam Med
1993;2:939–49.

7. Crabtree BF, Miller WL, Tallia AF, et al. Delivery of clinical preventive

:430–5.
s: implementation with diabetes and heart failure teams. Ann
002;24:80–7. services in family medicine offices. Ann Fam Med 2005;3

What’s new online?
Visit www.ajpm-online.net today to find out how you can access back issues of American
Journal of Preventive Medicine online.
Am J Prev Med 2008;35(5S) S413

http://www.ahrq.gov
http://www.ahrq.gov

	Practice-Level Approaches for Behavioral Counseling and Patient Health Behaviors
	Introduction
	Methods
	Study Design
	Measures
	Statistical Analysis

	Results
	Discussion
	References


