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Effectiveness of 2 Methods of Promoting 
Physical Activity, Healthy Eating, and Emo-
tional Well-Being With the Americans in 
Motion—Healthy Interventions Approach

ABSTRACT
PURPOSE An increasing number of Americans are putting their health at risk 
from being overweight. We undertook a study to compare patient-level outcomes 
of 2 methods of implementing the Americans In Motion—Healthy Interventions 
(AIM-HI) approach to promoting physical activity, healthy eating, and emotional 
well-being.

METHODS We conducted a randomized trial in which 24 family medicine prac-
tices were randomized to (1) an enhanced practice approach in which clinicians 
and office staff used AIM-HI tools to make personal changes and created a 
healthy environment, or (2) a traditional practice approach in which physicians 
and staff were trained and asked to use the tools with patients. Of the 610 
patients enrolled, 331 were in healthy practices, and 279 were in traditional 
practices. At 0, 4, and 10 months we assessed blood pressure, body mass index, 
fasting blood glucose and insulin levels, nuclear magnetic resonance lipoprotein 
profiles, fitness, dietary intake, physical activity, and emotional well-being. Out-
come data were analyzed using linear, mixed-effects multivariate models, adjust-
ing for practices as a random effect.

RESULTS Regardless of patient group, 16.2% of patients who completed a 
10-month visit (n = 378 patients, 62% of enrollees) and 10% of all patients 
enrolled lost 5% or more of their body weight; 16.7% of patients who completed 
a 10-month visit (10.3% of all enrollees) had a 2-point or greater increase in their 
fitness level; and 29.2% of 10-month completers (18.0% of all enrollees) lost 5% 
or more of their body weight and/or increased their fitness level by 2 or more 
points. There were no significant differences in these outcomes between groups.

CONCLUSIONS There was no difference between the 2 groups in the primary 
and most secondary outcomes. Both patient groups were able to show significant 
before-after improvements in selected patient-level outcomes.

Ann Fam Med 2013;371-380. doi:10.1370/afm.1516.

INTRODUCTION

To effectively manage the increasing number of patients with 
obesity-related chronic illnesses, the medical community should 
embrace a major role in encouraging patients to make healthy life-

style choices. Primary care is well suited to fill this need, because most of 
the US population identifies a primary care clinician as their usual source 
of care.1 Americans In Motion—Healthy Interventions (AIM-HI) is a pub-
lic health initiative of the American Academy of Family Physicians.2 The 
initiative promotes healthy lifestyle choices related to nutrition, physical 
activity and emotional well-being. AIM-HI provides family physicians 
with tools to help promote attention to fitness—which is interpreted as 
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adequate physical activity, healthy eating, and emo-
tional well-being—as the cornerstone of health for 
all individuals.3 Although not specifically focused on 
obesity, the AIM-HI approach can be used to help 
individuals for whom surgery is not the treatment of 
choice (body mass index of greater than 40).

The AIM-HI program was developed around the 
transtheoretical model of behavioral change,4 which 
begins with identifying patients’ readiness for life-
style change. The interventional approach is based on 
changes within a person’s current daily activities.5 Cli-
nicians engage patients in a nonprescriptive approach 
by means of motivational interviewing6 to help patients 
develop goals that are feasible and personalized. AIM-
HI is based on a small-changes method of behavior 
change7-9 with a focus on intuitive eating10 and atten-
tion to the interaction between emotional well-being 
and successful behavioral change.11 The full initiative 
calls for a 3-step process: clinicians are asked to evalu-
ate their personal behaviors, the practice is asked to 
create a healthy environment and demonstrate this 
environment to patients, and the practice then engages 
individual patients in improving their health behaviors. 
The 3-step process is based on literature that indicates 
physicians who engage in healthy behaviors are more 
likely to counsel their patients in these areas.12-14

We studied the results, at the practice and the 
patient level, of implementing the AIM-HI program. In 
this report, we compare patient-level outcomes between 
practices randomized to 2 different methods of imple-
menting the AIM-HI tools. Outcomes of the patient-
level randomization will be reported in a separate article.

METHODS
Research Design
This study evaluated the effectiveness of the AIM-
HI educational tools and motivational interviewing 
approaches on individual patient behavior change. 
Behavior change was determined by change in physi-
ologic measures and patient self-reported diet, physical 
activity, and emotional well-being. The study included 
a 2 × 2 factorial design with randomization at the prac-
tice and patient levels.

Practices were randomized to an enhanced practice 
approach that involved both clinicians and office staff 
making personal changes and creating a healthy prac-
tice environment. The enhanced practices were com-
pared with traditional practices, which were trained 
and asked to use the tools directly with patients. In this 
article, we report on the practice randomization aspect 
of the study.

Patients in both traditional and enhanced practices 
were randomized to either receive enhanced feedback 

or limited feedback. Patients receiving limited feed-
back and their clinicians were given patients’ weight 
and self-reported physical activity and quality of life 
scores. Patients receiving enhanced feedback and their 
clinicians were given the same, plus the results of 2 
physiologic measures that may change more quickly 
than classic biomarkers, such as weight, blood pres-
sure, and total cholesterol or low-density lipoprotein 
(LDL) cholesterol, with improvements in physical 
activity and diet: homeostatic model assessment-insu-
lin resistance (HOMA-IR) and nuclear magnetic reso-
nance lipoprotein profiles (NMRLP). Insulin resistance 
typically increases with increasing body mass index 
(BMI) and is considered a precursor to type 2 diabetes 
mellitus.15 The absolute number of LDL cholesterol 
particle numbers, as measured by NMRLP, have been 
correlated with cardiovascular disease risk16,17 and have 
been shown to be responsive to changes in physical 
activity18 and weight.19

Setting and Participants
Twenty-four family medicine practices in 16 US 
states were selected from 63 practices that originally 
responded to the study recruitment notices from 3 
separate practice-based research networks: the Ameri-
can Academy of Family Physicians National Research 
Network, LA Net, and Southeast Clinicians Research 
Network. Forty-seven practices were assessed for 
eligibility, and the final 24 were selected based on 
their current level of activity related to lifestyle inter-
ventions, underlying socioeconomic make-up of the 
practice population, racial and ethnic diversity (with 
an expressed intent to recruit 12 practices with greater 
that 40% of the patient population consisting of indi-
viduals of African American, Native American/Alaska 
Native or Hispanic descent), and geographic diversity. 
During the course of the study, 3 practices dropped 
out because of organizational changes.

The AIM-HI intervention was designed to be pro-
vided to all appropriate patients in a practice, but it was 
evaluated among a sample of patients from each prac-
tice. Each practice enrolled up to 40 patients who were 
randomly assigned to either the enhanced feedback or 
limited feedback groups. Patients were eligible if they 
were older than 17 years, had a BMI of 30 or greater, 
were able to participate in moderate physical activity, 
had a life expectancy greater than 1 year, and were able 
to read English or Spanish. Exclusion criteria included 
a diagnosis of coronary heart disease, human immuno-
deficiency virus infection/acquired immunodeficiency 
syndrome, or hepatitis C. Pregnant women and those 
planning to become pregnant in the next 12 months 
were also excluded. Initially, patients with a diagnosis 
of type 2 diabetes or hyperlipidemia before the index 
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visit were not eligible for the study. This criterion was 
relaxed approximately 3 months after the initiation of 
patient enrollment as long as the condition and treat-
ment regimen had been stable for at least 6 months.

Fitness Intervention
The AIM-HI approach focuses on facilitating a conver-
sation between clinicians and their patients via moti-
vational interviewing20 with the purpose of support-
ing patients’ attempts to make incremental behavior 
changes. The physician or other member of the prac-
tice team and patient together decided which AIM-HI 
tools were most appropriate for the patient’s needs and 
set goals accordingly. The AIM-HI tools included a fit-
ness inventory, fitness prescription, and food and activ-
ity journal.3 Practices developed approaches to inte-
grate the AIM-HI tools into routine clinical care. Most 
practices focused on using the tools during prevention 
and wellness visits. The recommended approach was to 
screen individuals with the fitness inventory. This tool 
assesses current behaviors related to the 3 domains and 
readiness to change. This instrument was then used by 
the clinician to explore whether a patient was inter-
ested in changing behaviors in 1 of 3 domains. Patients 
were encouraged to develop their own approaches to 
improvements by making small, incremental changes. 
For healthy eating, a nondiet approach was encour-
aged.10 The clinician then wrote the planned changes 
and a follow-up plan on a fitness prescription that was 
signed by the clinician and patient. Patients could use 
the food and activity journal to document their feeling 
and emotions during recorded activities. The AIM-HI 
Toolkit is available from the American Academy of 
Family Physicians.3

Test and Control Conditions
Twenty-four practices were randomized into either 
the enhanced practice group or the traditional prac-
tice group. Practices randomized into the enhanced 
practice group were introduced to the AIM-HI tools 4 
months before they were to begin using the materials 
with patients. One clinician and 1 staff member from 
each practice participated in a 1.5-day training ses-
sion during which the AIM-HI philosophy and tools 
were introduced and the participants practiced using 
them. These individuals were then asked to champion 
the use of these tools and consider other practice-level 
activities to promote clinician and office staff improve-
ments in their own behaviors. All staff and clinicians 
in enhanced practices were encouraged to become 
familiar with the tools, use the tools to make their own 
personal lifestyle changes, and create a fitness culture 
(ie, healthy practice) within their own practices. Prac-
tices in the traditional group were trained in the use 

of the AIM-HI tools at a second 1.5-day session that 
occurred approximately 3 months after the enhanced 
practice training. The 2 sessions were similar, but the 
traditional practices were encouraged to use the AIM-
HI tools with patients but not instructed to initiate 
practice-level interventions.

Patients in both the enhanced practice and the 
traditional practice groups were randomized into the 
enhanced or limited feedback groups. Limited feed-
back patients made 3 office visits with the practice 
study coordinator for data collection and feedback: 
baseline, 4 months, and 10 months. Enhanced feedback 
patients made these same visits plus 2 additional visits 
at 2 months and 7 months. Both groups of patients 
could make other office visits focused on their behav-
ioral change activities as agreed upon by the patient 
and clinician. 

Clinical data collected during study visits included 
blood pressure, weight, height, fasting glucose and insu-
lin levels, and NMRLP.19,21 BMI and HOMA-IR were 
calculated from these data. HOMA-IR is an estimate of 
insulin resistance, and NMRLP measures multiple com-
ponents of cholesterol transport within the blood. Both 
measures appear to change with changes in weight or 
physical fitness levels. These tests have not been widely 
introduced into primary care clinical practice. 

At baseline, 4-, and 10-month visits, all study 
patients also completed a 3-minute step test and the 
following 5 self-report instruments: the PrimeScreen (a 
brief dietary screening tool),22 International Physical 
Activity Questionnaire,23 Treatment Self-Regulation 
Questionnaire,24 the visual analog scale from the 
EQ-5D health state score,25,26 and the SF-12.27 These 
validated instruments provide data on physical activity, 
motivation, eating habits, and emotion well-being. The 
3-minute step test was conducted on an 8-inch step 
using a metronome at a rate of 96 steps per minute. 
Heart rate was measured immediately after completing 
3 minutes of stepping and again 1 minute later. The 
pulse obtained at the end of the 3-minute step test 
was converted to a fitness level based on age and sex 
according to published standards. Fitness scores range 
from 1 to 7, with higher scores indicating greater levels 
of physical fitness. The International Physical Activity 
Questionnaire was square root transformed to normal-
ize the results for analysis.28 

All instruments were scored according to published 
standards. A secondary PrimeScreen score (Prime-
Screen AIM-HI) was also developed to track more 
appropriately with the AIM-HI intuitive eating con-
cepts and was used for all analyses in this article (this 
scoring approach is available upon request). The main 
study outcome was a combined measure of change in 
BMI, change in fitness level, and change in SF-12 men-
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tal health scores (Combined Outcome Score). These 
3 metrics address each area within the AIM-HI toolkit 
with either physiologic measures or a well-validated 
assessment of mental well-being. 

The project sought to have 204 patients complete 
the intervention per study arm. Because of a combina-
tion of practices leaving the study and patients not 
completing the study, this number was not achieved. 
Patients completing the study at 10 months allowed the 
project to detect a 0.43 effect size with the observed 
intraclass correlation coefficient of 0.04, which equates 
to an 11-point difference in the combined outcome 
measure. The study was not powered on analyses of 
individual measures.

Study staff visited all practices twice during the 
study and frequently (typically weekly) engaged 
designated practice members by telephone or e-mail 
contact. An experienced qualitative analyst (E.E.S.), 
blinded to the original data, reviewed all site visit and 
contact notes and developed an independent scoring 
system to assess the degree of intervention fidelity. 
Data were organized into 2 metrics: metric 1 examined 
the degree to which practices used AIM-HI tools and 
strategies as part of patient care (eg, fitness inventory); 
metric 2 examined the degree to which practices cre-
ated an enhanced practice environment (eg, pedom-
eter contests, healthy potlucks) regardless of practice 
assignment. Metric 2, practice wellness, included 6 
domains scored from 1 to 3 (for a scale of 6 to 18). 
To further validate the scores, all individual subscores 
underwent a second level of review, nonblinded, by 
study staff who collected the data. Each practice 
received 2 composite scores (tools and strategies, prac-
tice wellness) to represent intervention fidelity. The 
practice wellness score was included in this analysis, 
which focuses on practice-level randomization.

Data Analysis
Linear mixed effects multivariate models, adjusting for 
practices as a random effect, were performed for the 
outcome measures BMI, systolic blood pressure, fitness 
score (based on the 3-minute step test), PrimeScreen 
AIM-HI score, SF-12 mental component summary 
score, and EQ-5D health state score. Each model 
adjusted for survey (baseline, 4 months, 10 months), a 
practice measure presented below, and survey by prac-
tice measure interaction. Before the analyses, mixed 
models adjusting only for survey determined a nonlin-
ear relationship between time and the outcomes; there-
fore, time was run as a categorical predictor.

Practice Measures
Two analyses were performed that adjusted for practice 
based on (1) the randomized practice group (enhanced 

vs traditional) and (2) a composite score (scale 6 to 18) 
representing practice wellness

For analysis 1 all patients and practices were 
included. For analysis 2, practices 36 and 37 were 
combined. In these practices, clinicians from 1 prac-
tice covered the other practice for extended periods 
and therefore were no longer independent entities. In 
addition, 3 practices (17, 38, 39)—accounting for 13 
respondents—dropped out of the study and therefore 
did not have wellness or tool composite scores. These 
practices were not included in these analyses. Com-
posite measures were standardized before the analysis. 
The reasons for dropout were 2 practices were bought 
by corporate entities and could not continue the proj-
ect during the transition, and in 1 practice the only 
physician left.

Models
All models adjusted for patient characteristics that 
include age centered at the mean, number of comor-
bidities, education level, sex, income, marital status, 
and race, and ethnicity. In addition, 1 degree-of-free-
dom hypotheses were made to determine differences 
between baseline to 4-month and 10-month averages. 
For analysis 2, comparisons were made for practices 1 
standard deviation below the mean composite score, 
at the mean composite score, and 1 standard deviation 
above the mean composite score. Statistically signifi-
cant associations were determined at the α = .05 level. 
All analyses were performed in SAS 9.2 (SAS Institute).

The protocol for this study was approved by the 
American Academy of Family Physicians Institutional 
Review Board and the institutional review boards cov-
ering participating practices.

RESULTS
Table 1 displays demographic information for the 
traditional and enhanced practice patient cohorts. 
There were only 2 statistically significant differences 
between the 2 groups: marital status and number of 
people living in the home. Table 2 displays the baseline 
outcome measures of the traditional and enhanced 
practice patient cohorts. Again, there are few differ-
ences between the 2 groups, with blood pressure and 
NMRLP being lower in the traditional practice group. 
These data indicate that the practice-level, block 
randomization scheme resulted in reasonably similar 
patient-level cohorts as measured by these variables. 
The data also indicate that the expressed intent of 
the study, to oversample minority populations, was 
achieved with more than 40% of the population being 
non-White and 16% being of Latino/Hispanic ethnic-
ity. These data also indicate that the intent of the 
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study to enroll individuals across the income spectrum 
was achieved. Figures 1 and 2 show the CONSORT 
diagrams for practices and patients.

Table 3 displays the baseline and 4- and 10-month 
primary and secondary clinical outcomes divided by 
practice-level randomization. At baseline the tradi-
tional practice cohort had significantly lower systolic 
and diastolic blood pressure, but the groups were 
otherwise reasonably well matched. There was only 1 
significant difference in these outcomes between the 
enhanced and traditional practices with time: lowering 
of systolic blood pressure in the enhanced practices. 
Both groups showed greater changes at 4 months than 
10 months, though statistically significant improve-
ments were seen in multiple measures at 10 months 

in each group. Self-reported eating behaviors scores 
improved consistently from baseline to 4 months to 10 
months in both groups.

Table 4 displays the change over time of the entire 
population of patients on the primary and secondary 
outcomes of the study. As a whole, enrolled patients 
showed significant, albeit small, changes in most areas. 
The Combined Outcome Score, designed to assess 
changes in the 3 areas of physical activity, healthy 
eating, and emotional well-being, showed significant 
improvement at 10 months for the entire population.

We examined clinically significant changes at the 
individual patient level. In our direct measurement of 
BMI and fitness level, 16.2% of patients who completed 
a 10-month visit and 10% of all patients enrolled lost 

5% or more of their body weight. Simi-
larly, 16.7% of patients who completed a 
10-month visit and 10.3% of all patients 
enrolled had a 2-point or greater increase 
in their fitness level. One hundred ten 
patients (29.2% of those who completed the 
10-month visit, 18.0% of all enrollees) had 
either lost 5% or more of their body weight 
and/or increased their fitness level by 2 or 
more points. Only 14 of the 110 individu-
als lost more than 5% of their body weight 
and increased their fitness levels by 2 points, 
indicating that most individuals did appear 
to focus on 1 area for improvement in this 
time frame. There were no significant dif-
ferences in these outcomes between the 2 
practice groups.

All practices were rated by a composite 
score intended to assess the fidelity of deliv-
ering the intervention: practice efforts to 
create an internal culture of wellness (scale 6 
to 18). Site visits indicated that many prac-
tices in both groups had existing workplace 
wellness activities focused on clinician and 
staff behavioral change independent of the 
study activities. Several traditional practices 
independently initiated such activities dur-
ing the study without direction from the 
central research study team. Patient-level 
outcomes were assessed using this fidelity 
measure as a continuous outcome to deter-
mine whether there appeared to be any 
dose response curves using this measure as 
a proxy for the intervention dose. Systolic 
blood pressure was not correlated with this 
fidelity measure, P = .486. All other measures 
(BMI, PrimeScreen, fitness level, SF-12, and 
the Combined Outcome Score) were signifi-
cantly correlated in a positive direction with 

Table 1. Demographic Characteristics of Patients  
in Enhanced and Traditional Practices

Variable

Enhanced 
Practice 
n = 331 
No. (%)

Traditional 
Practice 
n = 279 
No. (%)

P 
Valuea

Sex, female 255 (77.0) 211 (75.6) .683

Racial background    

White 186 (56.2) 165 (59.1) .828

African-American 57 (17.2) 46 (16.5)

Other 62 (18.7) 45 (16.1)

Missing 26 (7.9) 23 (8.2)

Ethnicity    

Not Hispanic/Latino 272 (82.2) 240 (86.0) .198

Hispanic/Latino 59 (17.8) 39 (14.0)

Education    

Less than high school 19 (5.7) 8 (2.9) .330

High school grad/GED 85 (25.7) 74 (26.5)

Some college, graduate school 202 (61.0) 171 (61.3)

Missing 25 (7.6) 26 (9.3)

Income    

<$20,000 70 (21.1) 55 (19.7) .784

$20,001-$50,000 109 (32.9) 93 (33.3)

$51,001-$75,000 50 (15.1) 37 (13.3)

$75,001+ 62 (18.7) 63 (22.6)

Missing 40 (12.1) 31 (11.1)  

Marital status    

Single 53 (16.0) 64 (22.9) .019

Married 204 (61.6) 144 (51.6)

Separated, divorced, or widowed 54 (16.3) 60 (21.5)

Missing 20 (6.0) 11 (3.9)

Number of people in home    

1 15 (4.5) 31 (11.1) .017

2 71 (21.5) 48 (17.2)

3-4 98 (29.6) 86 (30.8)

5+ 57 (17.2) 36 (12.9)

Missing 90 (27.2) 78 (28.0)  

GED = general equivalency diploma. 

a Variables analysed using ϰ2 test of association. 
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this measure, with values ranging from P <.001 for the 
PrimeScreen to P = .027 for fitness level.

DISCUSSION
This study examined patient-level outcomes in pri-
mary care practices that attempted 
to incorporate the AIM-HI approach 
promoting healthy eating, physical 
activity, and emotional well-being 
into routine patient care. This study 
did not validate the primary hypoth-
esis that the practices which used the 
AIM-HI tools as a group to improve 
personal behaviors among clinicians 
and practice staff, as well as actively 
advertised their commitment to AIM-
HI principles to their patients, would 
be more successful in improving 
patient-level outcomes. There was a 
significant difference between prac-
tice groups in which patients’ systolic 
blood pressure decreased over time. 
Blood pressure is responsive to both 
weight loss and improved physical 
fitness, making it potentially the most 
sensitive of the individual measures 
to the AIM-HI behavioral change 
approach. The size of the between-
group difference supports that a 
decrease in blood pressure is an 

effect of the intervention, but the higher baseline mean 
systolic blood pressure in the enhanced practice group 
could mean that this result represents a regression to 
the mean instead of an effect of the intervention. The 
overall negative outcome could be that clinician and 
practice behavior changes do not translate to patient 

Table 2. Baseline Physiologic Characteristics of Patients in Study Practices

Variable

Enhanced Practice, n = 331 Traditional Practice, n = 279 P  
ValueaMean SD Median Mean SD Median

Continuous descriptors, t test, with median 43.5 11.1 44.0 44.3 13.7 45.0 .425

Systolic blood pressure, mm Hg 128.5 15.1 128.0 124.4 16.5 122.0 .002

Diastolic blood pressure, mm Hg 80.5 10.4 80.0 77.2 9.9 79.0 <.001

HOMA-IR log transformation 1.1 0.7 1.1 1.2 0.8 1.1 .088

NMRLP (nmol/L) 1,692 502.8 1,647 1,527 475.0 1,474 <.001

PrimeScreenb AIM-HI –0.1 0.4 –0.1 –0.1 0.4 –0.0 .910

Total MET minutes, square root transformed 24.9 19.7 21.3 27.6 21.2 23.0 .123

Continuous descriptors, nonparametric test

BMI 37.0 5.7 35.8 36.8 6.0 35.0 .292

Fitnessc 4.1 2.0 4.0 3.7 1.9 4.0 .034

SF-12 mentald –0.3 1.1 –0.2 –0.3 1.1 –0.1 .522

SF-12 physicald –0.3 0.8 –0.1 –0.4 1.1 -0.2 .385

AIM-HI = Americans In Motion—Healthy Interventions; BMI = body mass index. HOMA-IR = homeostatic model assessment: insulin resistance; MET  = metabolic 
equivalent test; NMRLP = nuclear magnetic resonance lipoprotein profiles; SF-12 = SF-12 Health Survey, a short form subset of the SF-36.

a For BMI, fitness, SF-12 mental, and SF-12 physical we used nonparametric Wilcoxon rank sum test. For systolic and diastolic blood pressures, HOMA-IR, NMRLP, and 
PrimeScreen, we used analysis of variance.
b PrimeScreen is a brief dietary screening tool.
c Scored on a range from 1 to 7, based on heart rate, age, and sex, with higher scores indicating greater physical fitness.
d Mental or physical component summary scores of the SF-12 Health Survey, a short form subset of the SF-36.

Figure 1. Flow diagram of practice selection for study 
participation and allocation to traditional and enhanced practices. 

47 Practices assessed for eligibility

23 Not selected for participation

24 Randomized

12 Allocated to traditional practice

2 Discontinued participation

9 Analyzeda

12 Allocated to enhanced practice

1 Discontinued participation

11 Analyzed

a Two practices were combined into a single practice for analysis because of the high degree of overlap in 
clinicians across the 2 practices.
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change or that the relatively low intensity of the AIM-
HI intervention was inadequate to promote population-
level physiologic changes.29

The AIM-HI approach is designed to be a relatively 
low-intensity lifestyle-based program that can be incor-
porated into primary care office visits as brief interac-

tions. The approach is not designed as 
a high-intensity, directed, behavioral 
therapy. It is designed to help motivated 
patients become activated in at least 1 
patient-selected area. The combination of 
a behavioral change of low intensity with 
relatively infrequent follow-up (as obesity 
was not a billable diagnosis at the time of 
the study) likely contributed to the nega-
tive results. Furthermore, the outcome 
measures may not have been sensitive to 
small, lifestyle-based improvements, but 
they do represent clinically meaningful 
outcomes for population level health. The 
lack of a practice-level effect could also be 
an artifact of the study recruitment and 
selection process. Practices interested in 
behavioral change applied to participate, 
and a combination of practice location, 
patient population, and engagement in 

Table 3. Patient Outcomes by Randomized Practice Condition: Mixed Effects Multivariate Regression

Outcome  
by Group

Baseline 4 Monthsa 10 Monthsb

Estimate SE Estimate SE

Change  
From Base  

P Value Estimate SE

Change  
From Base  

P Value

Between- 
Group 

Difference  
P Value

BMI          

Traditional 37.117 0.723 36.861 0.725 .031 36.917 0.726 .107 .966

Enhanced 37.513 0.737 37.296 0.741 .053 37.346 0.740 .133

Systolic BP, mm Hg          

Traditional 126.317 1.960 128.660 2.015 .022 126.941 2.049 .552 .009

Enhanced 130.391 1.939 128.652 2.020 .071 128.178 2.018 .020

Fitnessc          

Traditional 3.705 0.341 4.027 0.346 .010 3.810 0.349 .402 .406

Enhanced 4.098 0.333 4.242 0.341 .212 4.256 0.340 .159

PrimeScreend AIM-HI          

Traditional –0.027 0.042 0.068 0.043 .000 0.106 0.044 .000 .061

Enhanced –0.017 0.043 0.150 0.045 .000 0.168 0.045 .000

SF-12 mentale          

Traditional –0.072 0.120 0.129 0.123 .007 0.088 0.126 .038 .652

Enhanced –0.112 0.121 0.091 0.128 .003 –0.037 0.129 .275

EQ-5D health state          

Traditional 65.848 2.610 65.855 2.730 .997 69.309 2.806 .071 .940

Enhanced 66.671 2.636 67.338 2.817 .699 70.935 2.815 .013

AIM-HI = Americans In Motion—Healthy Interventions; BMI = body mass index; BP = blood pressure; EQ-5D = A visual analog health state score. 

Note: Models adjusted for repeated measures, clustering of patients within practices, age, comorbidities, education, sex, income, marital status, race, and ethnicity.

a Traditional practices, n = 197 patients; enhanced practices, n = 201 patients. 
b Traditional practices, n = 171 patients; enhanced practices, n = 206 patients. 
C Scored on a range from 1 to 7, based on heart rate, age, and sex, with higher scores indicating greater physical fitness. 
d PrimeScreen is a brief dietary screening tool.
e The mental component summary of the SF-12 Health Survey, a short form subset of the SF-36.

Figure 2. Flow diagram of patient allocation to enhanced  
and traditional practices.
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behavioral change activities was included in the selec-
tion criteria for both groups. Thus, both groups of 
practices were motivated to recommend behavioral 
change activities to patients before entry into the study.

Although observational studies support the idea 
that clinician lifestyle behaviors affect counseling 
activities,30,31 these studies do not examine the ability 
to change clinicians’ counseling patterns or effective-
ness through personal or practice-level efforts to 
improve fitness behaviors. This study does not support 
the hypothesis that interventions aimed to improve 
physician and office staff lifestyle behaviors trans-
lates to improvements in patient outcomes related to 
lifestyle counseling. This finding could be due to an 
ineffective patient-level intervention related to the out-
comes studied, or it could be due to a lack of effect of 
practice-based activities on the effectiveness of patient-
level counseling activities.

The study did not meet the original goal of 408 
patients completing the 10-month data collection, which 
means the final power to detect a change was lower than 
anticipated. Power to detect a moderate, .43, effect size 
was obtained. With the exception of the self-reported 
PrimeScreen measure, between-group comparisons at 
either the combined outcome measure or the individual 
level did not show trends toward one group or the 
other, making it unlikely that a larger sample size would 
have resulted in statistically different outcomes.

Providing intensive behavioral therapy for enrolled 
patients (for example, weekly visits for a month, twice 
monthly visit for 5 months, and monthly visits for 6 
months) was not attempted in this study, as at the time 
there was no way to support this level of intervention 
after the study was over. Thus, the findings of a study 
that relied on intensive therapy would not have been 
useful in everyday practice. With the recent decision 

by the Center for Medicare and Medicaid Services to 
reimburse primary care practices for intensive behav-
ioral therapy for obesity, implementation studies of 
more intensive levels of contact in primary care set-
tings would appear warranted.

Though patient-level changes observed across the 
population were small, the study population overall 
improved in a number of areas in a before and after 
comparison. Although this project was conducted in 
motivated practices that recruited patients with an 
expressed interest in behavioral change as measured 
using the transtheoretical framework, it nonetheless 
suggests that clinicians who address patient lifestyle 
changes using a nonprescriptive problem-solving 
format can observe significant behavioral changes in 
motivated patients. Given the difficulty in establish-
ing and maintaining behavioral change, a primary care 
practice-based intervention that was associated with 
18% of the study population losing more than 5% of 
their body weight or improving their fitness level by 
2 or more points may encourage clinicians to address 
lifestyle issues using nondirective approaches.32 

Simple nonsmoking messages delivered in primary 
care have been shown to motivate approximately 5% of 
smokers to quit smoking.33,34 This level of impact is con-
sidered worth the effort involved at the practice level. 
With obesity and sedentary lifestyles rapidly approach-
ing smoking in their negative impact on the US popula-
tion health, a similarly brief intervention related to these 
areas that has a clinically significant impact on more 
than 18% of the motivated population may be worth-
while. Studies with longer follow-up will be required to 
determine whether the changes persist over time. The 
low-intensity, small changes approach of AIM-HI will 
not have marked effects on a practice’s entire population 
(nor was the approach intended to do so); therefore, pri-

Table 4. Population Level Outcomes Over Time—Mixed Effects Multivariate Regression Model

Outcome

Baseline 4-Month (n = 398) 10-Month (n = 377)

Estimate SE Estimate SE

Change  
From Base  

P Value Estimate SE

Change  
From Base  

P Value

BMI 36.997 0.331 36.757 0.334 .005 36.795 0.335 .019

Systolic BP 125.486 1.456 125.803 1.506 .651 124.874 1.515 .393

Fitnessa 3.893 0.234 4.130 0.239 .007 4.044 0.239 .077

PrimeScreenb AIM-HI –0.057 0.019 0.079 0.021 .000 0.108 0.022 .000

SF-12 mentalc –0.316 0.054 –0.112 0.060 .000 –0.186 0.062 .014

EQ-5D health stated 64.396 1.359 65.031 1.510 .610 68.597 1.532 .002

AIM-HI = Americans In Motion—Healthy Interventions BMI = body mass index; BP = blood pressure; EQ-5D = A visual analog health state score.

Note: Models adjusted for repeated measures, clustering of patients within practices.

a Fitness is scored 1 to 7 based on heart rate, age and sex, with higher scores indicating greater physical fitness.
b PrimeScreen is a brief dietary screening tool.
c The mental component summary of the SF-12 Health Survey, a short form subset of the SF-36.
d Scored from 0% to 100%, with higher scores indicating better state of health.
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mary care clinicians will need to develop other behav-
ioral change options as well, such as hiring embedded 
behavioral health professionals or creating effective 
linkages to community-based programs, to broaden the 
reach of effective behavioral change.

Both practice groups were able to show significant 
improvements in selected patient-level outcomes with 
no difference between the 2 groups. This negative find-
ing may indicate that observed effects were entirely 
based on patient selection, and that individuals in these 
2 groups would have made these behavioral changes 
regardless of whether they participated in the project. 
Although possible, the percentage of individuals that 
lost more than 5% of their body weight is larger than 
most control groups in primary care weight loss stud-
ies.35-37 For instance, 5% of the control group in Martin, 
et al36 and less than 2% of the control group in Tsai et 
al37 lost 5% or more of their body weight. Furthermore, 
in Tsai’s study the intervention group had also regained 
their baseline weight by 12 months. Other nonprimary 
care, intensive, weight loss studies have shown clini-
cally significant weight loss in the range of 20% of 
the population for control patients given educational 
interventions.38,39 There is little published information 
available on changes in fitness levels over time in the 
obese population; therefore, it is unclear whether the 
observed changes in fitness levels represent background 
variation or real improvement at the population level. 
Thus, the before-after finding may be entirely explained 
by patient enrollment bias, though finding of this mag-
nitude in control groups have been rare in other pri-
mary care–based behavioral change studies.

Other reasons for the lack of practice-level 
effects are possible. For instance, the nonprescrip-
tive approach to AIM-HI and the tools provided to 
help begin the conversation may have been reason-
ably intuitive, and thus easily incorporated into daily 
practice even without the practice-level activities. 
The Prescription for Health projects40 indicated that 
practice-level changes of this type were often diffi-
cult to implement and sustain; thus, even an intuitive 
intervention and well-designed tools rarely result in 
spontaneous changes in practice behavior as shown by 
patient-level outcomes. 

Previous work has found that clinician and practice-
level commitment to healthy lifestyles affects the 
likelihood of addressing these issues with patients and 
patient-level outcomes.41 Many of the clinicians and 
practices recruited for the AIM-HI project had already 
embarked on various forms of workplace wellness activ-
ities and were motivated to provide this type of inter-
vention to their patients. Thus, it is possible there was 
a ceiling effect that the practice-level AIM-HI interven-
tion could not overcome in this group of practices. 

The study was designed to assess the impact of the 
AIM-HI approach in motivated practices and patients, 
not to assess the ability of the research team to change 
the level of interest in addressing lifestyle concerns in 
uninterested practices or clinicians. Patient-level out-
comes were correlated with an independent assessment 
of fidelity of the delivery of the AIM-HI intervention 
at the practice-level across the 2 groups, supporting the 
concept that practice commitment to lifestyle behav-
ioral change principles does affect patient outcomes. 
Though the assessment of how well AIM-HI practices 
demonstrated healthy activities during a second site 
visit did not track with study assignment, the changes 
in practice fitness cultures that were readily apparent 
in many practices between the 2 site visits may have 
been related to prestudy characteristics of the practices 
instead of the AIM-HI practice-level intervention.

Attempts to improve primary care practices’ fitness 
culture using the AIM-HI tools did not translate to dif-
ferential patient-level improvements in healthy eating, 
physical activity, or emotional well-being.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/content/11/4/371.
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