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Abstract

Use of the Health Belief Model to Explain Participation in Lifestyle Medical Appointments
By Rachel Kornrich, MD

Background: Lifestyle Medicine is a growing discipline that uses non-drug modalities to treat
chronic conditions in the medical setting. Yet little research exists on the utilization of lifestyle
medical appointments by patients. In a primary care setting, two physicians embedded a lifestyle
practice into their regular clinic schedule. After an initial lifestyle intake visit, patients were offered
follow-up lifestyle appointments as individual medical appointments (IMAs) or shared medical
appointments (SMAs). The Health Belief Model states that modifying factors and cues to action
impact an individual’s health behavior to counter a disease threat, and this paper investigates their
role on participation in follow-up lifestyle appointments.

Methods: Using a medical record review, data from n = 100 patients who had been seen in the
lifestyle clinic between September 2013 and November 2014 was abstracted. Descriptive analyses,
bivariate analyses, and binomial and multinomial logistic regression were employed to investigate
predictors of participation in lifestyle appointments by level and type of participation.

Results: Patients attending the intake appointment were middle-aged (M = 48.0 years), primarily
female (81%) and Black (76%), and, on average, had a low Charlson Comorbidity Index (M = 2.0).
46% of patients attended only the intake visit, 36% attended only SMAs in follow-up, 7% attended
only IMAs in follow-up, and 11% attended a combination of SMAs and IMAs in follow-up.
Common predictors between the multinomial (No Follow-up, Low Follow-up (1 or 2
appointments), High Follow-up (3 or more appointments)) and binomial models (No Follow-up vs.
Any Follow-up) were Charlson Comorbidity Index, family history, anxiety and depression.
Important predictors for participation in IMAs were BMI, Charlson Comorbidity Index, and
depression. For participation in SMAs, important predictors were race/ethnicity, family history, and
anxiety.

Discussion: Among patients attending a lifestyle clinic set within a primary care clinic, participation
in follow-up lifestyle appointments was found to be related to degree of illness, family history,
anxiety, and depression. For type of participation, additional factors, such as race/ethnicity and BMI
were important. Investigating real-world lifestyle practices with the application of theory is
important to understanding expected future appointment utilization.
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Chapter I. Introduction

Problem Definition

Costs, Prevalence, and Lifestyle Treatment of Chronic Conditions

Healthcare expenditures in the U.S. grew to $2.8 trillion in 2012 ($8,915 per person)
(Centers for Medicare & Medicaid Services, 2013b). To put that into perspective, 84% of
healthcare dollars in 2009 was spent on the nearly 145 million Americans who have at least
one chronic condition (Robert Wood Johnson Foundation, 2010). The leading chronic
conditions among individuals 65 and older include hypertension (60%), cholesterol disorders
(41%), and heart disease (25%) (Robert Wood Johnson Foundation, 2010). For those aged
18 to 64, the leading chronic conditions include hypertension (30%), cholesterol disorders
(20%), and diabetes (12%) (Robert Wood Johnson Foundation, 2010). These figures do not
include those individuals who are considered to be on the way to developing a chronic
condition, an important consideration as another one in three Americans has
prehypertension (Chobanian et al., 2003; Fields et al., 2004; Lloyd-Jones et al., 2008) and
another one in three has pre-diabetes (Cowie et al., 2008). Additionally, it is important to
note that overweight and obesity are not factored into the healthcare expenditures on
chronic conditions, despite their impact on other chronic conditions. It is estimated that
among adult Americans, 33% are overweight, 35.7% are obese and 6.3% are extremely obese
(Fryar, Carroll, & Ogden, 2012). One unifying issue for these and many other chronic
conditions is that they are preventable and that management can reverse or control disease
processes, therefore preventing more serious and costly outcomes. All individuals impacted
by chronic conditions stand to benefit by adopting new lifestyle behaviors.

Adoption of healthy lifestyle behaviors related to nutrition, physical activity, tobacco,

and alcohol use are important treatments for chronic disease. National medical societies and



organizations recommend modification of lifestyle behaviors as first-line therapy with or
without medication for many chronic diseases, as adoption of healthy lifestyle behaviors can
improve disease outcomes (American Diabetes Association, 2009; Fletcher et al., 2005; Go
et al., 2014; National Institutes of Health, 2000). For example, individuals who adopt a diet
rich in fruits and vegetables can improve the state of a variety of chronic diseases. For
individuals with hypertension, this change in dietary pattern can lower blood pressure to the
same degree as single drug therapy (Appel et al., 2003; Chobanian et al., 2003). Weight loss
as little as 10% among obese patients is associated with a decrease in the severity of co-
morbidities (National Institutes of Health, 2000). For overweight people, weight loss of only
10 pounds can significantly reduce elevated blood pressure or prevent hypertension
(Chobanian et al., 2003). Physical activity benefits those who are dealing with weight
management, elevated blood pressure, cholesterol abnormalities, diabetes and pre-diabetes
(American Diabetes Association, 2014; Fryar et al., 2012; Grundy, 2005; Hyre, Muntner,
Menke, Raggi, & He, 2007; Whelton, Chin, Xin, & He, 2002). Those who reduce alcohol
intake can lower blood pressure (Xin et al., 2001). Additionally, those who stop using
tobacco will improve their overall cardiovascular health (Chobanian et al., 2003). With the
adoption of two or more lifestyle modifications, effects can be even greater. For example,
when an individual adopts two or more healthy lifestyle behaviors, they can prove more
effective than single drug therapy on reducing blood pressure (Appel et al., 2003).
Recommendations for Providing Lifestyle Interventions

Despite these impressive benefits related to lifestyle modification, a major issue with
recommending lifestyle modification to individuals who suffer from chronic disease is that
individuals often need supportt in a variety of ways in order to be successful in adopting new

behaviors (Wadden, Webb, Moran, & Bailer, 2012). Considering the staggering costs and



prevalence chronic disease in the United States, it is no surprise that public health and
governmental organizations devote resources to developing and implementing strategies and
policies to support environmental and community changes that assist individuals in adopting
healthy lifestyle behaviors (Centers for Disease Control and Prevention, 2014; Department
of Health and Human Services, 2014; Division of Nutrition, 2014). Governmental influence
on how healthcare organizations support individuals in adopting healthy lifestyles is
important and changing. The Affordable Care Act (ACA) provides mandates that new
insurance policies cover any Grade A or B preventive services as recommended by the
United States Preventive Services Task Force (USPSTF) (U.S. Department of Health &
Human Services, 2012). Such preventive services include not only screening for high blood
pressure, tobacco use, obesity and type 2 diabetes but also services such as diet counseling
for adults at higher risk for chronic diseases and obesity counseling for anyone with an obese
body mass index (BMI) (U.S. Department of Health & Human Services, 2012). Additionally,
the creation of new care models, such as Accountable Care Organizations that utilize shared
savings programs to provide financial incentives to healthcare organizations that spend
healthcare dollars more wisely on chronically ill patients by improving coordination and
quality of care, is driving interest in the adoption of programs and services that focus on
prevention and management of chronic disease (Centers for Medicare & Medicaid Services,
2013a). As most chronic conditions share common lifestyle influences, it is in the interest of
healthcare organizations to consider ways to assist individuals in adopting healthy lifestyle
behaviors. Research exists on the types of interventions and the frequency of such
interventions that healthcare organizations and healthcare providers can use to help patients
adopt healthy lifestyle behaviors (Centers for Medicare & Medicaid Services, 2012a; Eckel et

al., 2014; Moyer & U.S. Preventive Services Task Force, 2012).



Models for Lifestyle Interventions

The USPSTF recommends that all adult patients be screened for obesity, and that
clinicians should either offer or refer obese patients to “intensive, multicomponent behavior
interventions” (Grade B recommendation) (Moyer & U.S. Preventive Services Task Force,
2012, p. 373). These interventions should be delivered over 12 to 26 sessions in a year and
should utilize a variety of components, including “group sessions, individual sessions, setting
weight-loss goals, improving diet or nutrition, physical activity sessions, addressing barriers
to change, active use of self-monitoring, and strategizing how to maintain lifestyle changes”
(Moyer & U.S. Preventive Services Task Force, 2012, pp. 374-375). Such interventions have
been shown to lead to an average weight loss of 8.8 to 15.4 Ibs. (4 to 7 kg) and improve
glucose tolerance and other physiologic factors related to cardiovascular disease (Moyer &
U.S. Preventive Services Task Force, 2012). With this recommendation, the USPSTF
acknowledges that a specialized behavioral approach for managing obesity and lifestyle can
be taken within the clinical setting and also be led by healthcare providers. Utilizing these
recommendations as a foundation, the Centers for Medicare & Medicaid Services (2012b)
has reinforced the role of the primary care provider in delivering obesity management by
providing reimbursement for up to 22 intensive behavioral therapy sessions for obesity each
year per Medicare member. This represents acknowledgement of the role of the primary care
provider plays in effecting change in individuals with chronic conditions. These
recommendations from the USPSTT and Medicare also emphasize the reality of how much
time and effort an individual and providers must put into making lasting behavior change for
chronic condition management.

Similar, yet less specific recommendations from the USPSTT state that individuals

who are overweight or obese and who have additional cardiovascular risk factors should



undergo intensive behavioral counseling for diet and physical activity for cardiovascular
disease prevention (LLeFevre & U.S. Preventive Services Task Force, 2014). Despite the lack
of trials for how to deliver this type of counseling in the primary care setting (LeFevre &
U.S. Preventive Services Task Force, 2014), the importance of the primary care provider in
delivering this counseling is again recognized, as Medicare will cover a single annual intensive
behavioral therapy visit for cardiovascular risk reduction when delivered by a primary care
provider (Centers for Medicare & Medicaid Services, 2012a). Finally, the USPSTF recognizes
the needs of the individual organization and community as important, and it states that local
opinion leaders and healthcare providers must strategize to support the incorporation of its
recommendations into clinical practice (Moyer & U.S. Preventive Services Task Force,
2012). This gives providers and organizations flexibility in developing lifestyle programs and
clinical services that will meet the needs of all.
Realities of Providing Lifestyle Interventions in Clinical Settings
Physician Barriers

Despite the many known benefits of lifestyle treatments on chronic disease,
physicians feel overwhelmed and, at times, incompetent to make lifestyle treatment plans
and implement lifestyle intervention programs. Major barriers to physicians providing
counseling to patients regarding weight loss include pessimism about effectiveness of
counseling, lack of skills in providing counseling, insufficient knowledge, insufficient time,
and lack of a comprehensive resource, such as a weight loss clinic (Huang et al., 2004).
Physicians need specific skills and training to address the unique difficulties and barriers that
they face in recommending and assisting patients in lifestyle treatments. Lifestyle Medicine is

a new area that attempts to address those needed skills.



Lifestyle Medicine is the “evidence-based practice of helping individuals and families
adopt and sustain healthy behaviors that affect health and quality of life” (Lianov, 2010, p.
202). Suggested core competencies for physicians who practice Lifestyle Medicine state that
physicians must be leaders in promoting lifestyle behaviors (Lianov, 2010). Additionally, they
must be knowledgeable in guidelines, skilled in behavioral techniques to assess and manage
patients, and able to engage the patient’s community (e.g., family and/or community
resources) to promote healing. Although useful to any specialty, achieving competency in
Lifestyle Medicine requires motivation to pursue additional education, training, and practice,
as well as systems-support for implementing the practice of Lifestyle Medicine within an
organization.
Incorporating Individual Lifestyle Sessions

Although Medicare provides beneficiaries with up to 22 individual counseling
sessions with a physician for treating obesity, the counseling time covered is minimal (15
minutes) and reimbursement is extremely low in comparison to that for a typical problem-
based visit (Centers for Medicare & Medicaid Services, 2012b). In addition, by focusing on
obesity alone, these sessions may easily miss the point of promoting overall comprehensive
health in the context of someone with other serious chronic diseases. Therefore, physicians
and healthcare organizations must find ways to incorporate what is known about lifestyle
interventions for managing and treating chronic diseases in a way that will yield competitive
reimbursement.
Incorporating Group Lifestyle Sessions

For even those physicians who achieve competence in Lifestyle Medicine, the
traditional one-on-one model for office visits is likely inadequate to deliver intensive,

multicomponent lifestyle interventions for chronic conditions. Behavioral science research



demonstrates that peer support and group influence are important ways to modify an
individual’s behavior. Many effective behavioral interventions and programs for the
management of diverse chronic disease through lifestyle modification rely on group
counseling and/or group activity sessions (Appel et al., 2003; Knowler et al., 2002; Laws &
Counterweight Project, 2004; Miller et al., 2002; Ornish et al., 1990; Pi-Sunyer et al., 2007).
Additionally, Moyer and U.S. Preventive Services Task Force (2012) recommend group
sessions as a component of the intensive, multicomponent behavior intervention for obesity
management.

Yet, group sessions have not been adopted as standard practice in primary or
specialty care, likely because physicians are unfamiliar with them and because they have to be
adapted to meet the rules and regulations of billing in the medical office setting. Even
though Medicare recently decided to cover intensive behavioral therapy for certain
conditions, this has not translated to rapid implementation or use of this service in primary
care. Despite the mandate from the ACA that payers cover counseling for obesity as a
preventive service, there is no requirement that coverage include physician services; instead,
payers could opt to reimburse community-based organizations for managing obese patients,
completely excluding the healthcare provider from the management of this condition.
Additionally, it is likely that group session are uncommon because billing regulations state
that non-individualized group counseling services cannot impact the level of service for
which a healthcare provider bills (American Academy of Family Physicians, n.d.-a; Hughes,
2007; Noffsinger, 2009). From this, it is interpreted that if a healthcare provider leads a
group counseling session in which he/she does not address the unique medical needs of
each patient, then those services are not billable. Combined with the lack of guarantee that

obesity counseling will be reimbursed and the extra care needed to lead group counseling



sessions in a way that will lead to reimbursement, these are major hindrances to getting a
physician to engage in either activity.

The challenge for healthcare organizations, then, is to find alternative, yet
reimbursable, ways to get patients to engage in healthy lifestyle behaviors. Additionally they
must ensure that their healthcare providers are competent in delivering lifestyle modification
treatment plans. Finally, they should consider the unifying approach to managing chronic
disease that Lifestyle Medicine provides.

A Realistic Practice Model for Lifestyle Interventions in Clinical Settings

Any lifestyle intervention based out of a clinical setting will start, if not continue,
with individual medical appointments (IMAs) with a physician. Although traditional office
visits are reimbursed based on a physician’s documented history, examination, medical
decision-making, and treatment plan, there is an alternative method for billing with similar
reimbursement rates. This alternative method relies on how much time a physician spends
counseling a patient on management of a disease state (Henley, 2003; Hill, 2008; Sophocles,
2003). Coding based on counseling time, provides physicians with an ideal opportunity to
assess and motivate patients about adopting lifestyle behaviors that will manage and treat
chronic diseases and conditions, such as hypertension and diabetes. This method, counseling
in the IMA, is a financially viable way for healthcare organizations and physicians to promote
lifestyle interventions among patients who need them.

Additionally, group medical appointments, distinct from group counseling sessions,
are also provide a financially viable method for healthcare organizations and physicians to
promote lifestyle interventions among patients, but they must follow a specific model in
otder to be billable (Noffsinger, 2009). Medicare billing regulations state that physicians are

allowed to bill for services provided to an individual that are observed by others,



remembering that no payment will be provided for observation of any services, subsequent
group counseling/education, or discussion of observed services (American Academy of
Family Physicians, n.d.-a; Hughes, 2007; Noffsinger, 2009). The model for group medical
appointments, also known as Shared Medical Appointments (SMAs), is one in which groups
of patients are seen by a physician on a basis of medical necessity and patients are serially
addressed (Noffsinger, 2009). SMAs can accommodate 6 to 12 patients at a time, last for 60
to 120 minutes with some time reserved for socializing and/or educational sessions, and
typically require only a physician and a nurse to be run (Edelman et al., 2012; Noffsinger,
2009; Theobald & Masley, n.d.). The simplest way to think about an SMA is that it is a
traditional one-on-one doctor’s visit that is observed by other patients while each patient
takes turns. Fortunately, SMAs provide a very different environment in comparison to the
traditional office visit and, in many ways, more opportunities for assessing and advising for
behavior change while providing social support.

SMAs have been utilized in a variety of primary care settings for acute and chronic
medical conditions (Cleveland Clinic, n.d.; Dartmount-Hitchcock, n.d.; Edelman et al., 2012;
Noffsinger, 2009). Additionally, SMAs can be effective in managing populations with
chronic conditions. SMAs for diabetics can lead to reduction in hemoglobin Alc, systolic
blood pressure, total and LDL cholesterol, and hospitalizations (Edelman et al., 2012). For
older adults, SMAs can improve the patient experience and reduce ER visits (Edelman et al.,
2012). More importantly, SMAs offer an ideal opportunity for discussing pertinent lifestyle
factors. For example, although the physician only bills for the individual counseling provided
to one patient about physical activity, all other patients are still able to benefit through
observational learning. Furthermore, SMAs create an environment of peer support and

teamwork (Cohen, Hartley, Mavi, Vest, & Wilson, 2012); therefore, likely building self-
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efficacy for behavior change. Additionally, they are ideal settings for incorporating
behavioral interventions into real medical practice, and recognizing this, the American
Academy of Family Physician advocates for and advises on their use in the primary care
setting (American Academy of Family Physicians, n.d.-b; Theobald & Masley, n.d.). SMAs
provide the opportunity to blend intensive, multicomponent behavior interventions for
diverse chronic conditions with legitimately reimbursable physician services.

Exploring ways to effectively incorporate lifestyle treatments within a doctor’s visit is
important. Physicians who are motivated and competent in Lifestyle Medicine can deliver
effective and appropriate lifestyle treatment of chronic disease. Counseling-based IMAs and
SMAs that focus on lifestyle interventions are both alternatives to the traditional office visit
that might lead to improved outcomes for patients. Additionally, counseling-based IMAs and
SMAs provide billable patient encounters for helping a patient adopt and sustain behavior
change for treatment of lifestyle-related diseases.

Issues with Implementing Office-based Lifestyle Interventions

Despite the fact that healthcare providers can use counseling-based IMAs and SMAs
to deliver intensive, multicomponent behavior interventions for diverse chronic conditions
to improve health outcomes in patients, they both face serious issues. For example, patients
may not view counseling-based IMAs as real medical appointments, might not be able to
return with such frequency as demanded by lifestyle management, or might become
frustrated by wait times at physician offices. Yet, counseling-based IMAs likely face fewer
challenges than SMAs. For example, even though an SMA is a medical appointment, many
patients view it as a “class.” Additionally, as SMAs are not common, patients need
introductory explanations about how SMAs function, and they often need encouragement to

attend. Moreover, as SMAs are intended to provide ongoing and longitudinal care to patients
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with chronic conditions, attrition is a continuous issue. Finally, it is unknown which patients
are most likely to take advantage of an SMA in real practice settings.

This last issue, knowing which patients will participate in SMAs, is important for
multiple reasons. Because SMAs are not common, they require “marketing.” Physicians and
healthcare providers must be knowledgeable of the services provided at SMAs and actively
recruit and invite patients to attend. Additional staff might be needed to call patients or send
letters inviting patients to participate. In addition, any educational or activity sessions that are
added on to the SMA need to be prepared. All of these tasks could be simplified if
healthcare providers and staff could focus their efforts on those patients who are most likely
to participate in an SMA. Furthermore, characterizing those patients who are most likely to
attend SMAs allows healthcare organizations to estimate the reach that SMAs could have
within the patient population. Additionally, knowing which patients would prefer IMAs over
SMAs or follow-up frequently would also allow healthcare organizations and physicians to
estimate the potential reach when choosing to offer office-based lifestyle interventions for
patients.

Problem Justification

Creation of The Lifestyle Clinic

In order to fully address the needs of patients with lifestyle-related chronic diseases
and conditions, the physicians at Emory Preventive Medicine have dedicated a portion of
their clinical practices to prescribing lifestyle treatments. The physicians named these clinical
services The Lifestyle Clinic. The physicians are trained in Lifestyle Medicine and use either
counseling-based IMAs or SMAs as the mode of care. The Lifestyle Clinic has been piloting
its services from August 2013 to present at the Emory Family and Preventive Medicine

Clinic.
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The Need for The Lifestyle Clinic

Emory Preventive Medicine began The Lifestyle Clinic at Emory Healthcare
because: 1) there is a high prevalence of patients with at least one chronic disease in the
primary care clinics (35% at the Emory Family and Preventive Medicine Clinic); 2) there is a
high prevalence of established patients with obesity in the primary care clinics (33% at the
Emory Family and Preventive Medicine Clinic); 3) community stakeholders who participated
in the Emory Healthcare 2013 Community Needs Assessment identified lifestyle-related
topics, such as nutrition, exercise, diabetes, obesity, tobacco use, and alcohol use as
important patient education needs; and 4) community stakeholders identified the need for
Emory Healthcare to increase the focus on preventive and chronic disease/condition
management for the community (Emory Healthcare, 2013).
Initial Activities of The Lifestyle Clinic

The Lifestyle Clinic is integrated into the Emory Family and Preventive Medicine
Clinic. The Lifestyle Clinic Team has created basic marketing and “internal referral”
strategies for patient recruitment and retention. They have created and tested nursing flows
for SMAs and have written standard operating procedures for nurses, schedulers, and
residents. They developed and had special confidentiality forms approved for patient
participation in the SMAs. The Lifestyle Clinic team has identified and is using validated,
culturally appropriate tools for providing a baseline assessment of nutrition and general
health. Furthermore, to address adult learning needs during SMAs, the team has developed a
13-session curriculum that focuses on skill building and removal and avoidance of barriers in
health promotion. The team has also developed binders with introductory and ongoing

support materials for patients. These piloted services provided by The Lifestyle Clinic
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complement the existing care for patients within the Emory Family and Preventive Medicine
practice and is supported by the department’s leadership, as well as its clinical support staff.
Detailed Description of The Lifestyle Clinic

The Lifestyle Clinic team seeks to augment traditional chronic disease management
at Emory Healthcare by providing an outpatient referral resource that focuses on
modification of lifestyle behaviors through intensive, multicomponent behavior
interventions delivered through either counseling-based IMAs or SMAs. The Lifestyle
Clinic’s Team aims to identify and assess patients who are seeking assistance in modifying
their behaviors for treatment of chronic disease but who would otherwise be unable to do so
without physician support. The Lifestyle Clinic’s physicians follow patients for ongoing
management of behavioral factors as medical treatment of chronic disease in a unique way
that is otherwise not be available to the patient in a primary or specialty care clinic currently
available at Emory Healthcare.

The Lifestyle Clinic team asks primary care physicians at Emory Family and
Preventive Medicine to identify and refer patients who would benefit from its services.
Patients age 18 and above with a chronic medical condition, such as hypertension, coronary
artery disease, diabetes, pre-diabetes, dyslipidemia or obstructive sleep apnea, with a co-
diagnosis of obesity, and with or without tobacco or alcohol abuse are eligible. Additionally,
the team asks that patients be at least contemplating the idea of behavior change (Glanz,
Rimer, & Viswanath, 2008; Norcross & Prochaska, 2002).

At the initial medical encounter, called an Intake visit, the Lifestyle Physician first
assesses the state of a patient’s medical conditions and medication use to ensure they are
optimal to helping achieving the patients’ potential goals. After reviewing the patient’s chart

and taking pertinent histories, the physician uses the 5 A’s approach for behavior change to
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guide the Intake visit (Centers for Medicare & Medicaid Services, 2012b; Whitlock, Orleans,
Pender, & Allan, 2002), while developing a personal relationship with the patient. The
physician helps the patient identify the most useful behavior changes needed to modify the
patient’s disease. The patient and physician develop an individualized, achievable goal and
plan, which is called a “Lifestyle prescription” while using the 5 A’s approach. Each goal set
with the physician’s help is specific, measurable, realistic, and attainable with a set time for
initiating the new behavior. The physician helps the patient identify barriers to success and
recommends evidence-based behavioral strategies for overcoming them.

Using the Medicare Intensive Behavioral Therapy for Obesity schedule as a loose
guide, the physician and patient decide on a timely follow-up if appropriate. The physician
recommends to the rare patient who is not appropriate for The Lifestyle Clinic (e.g., clinically
unstable or unmotivated), to return to the care of his primary care physician or referring
provider. For the patient who prefers individual follow-up, the physician accommodates
that, and follow-up visits involve reassessment of nutrition and physical activity status as
appropriate, review of goals, and development of new plans and addressing barriers. Most
commonly, the patient joins the SMAs for follow-up.

During the Intake visit, the physician discusses the option of following-up with the
patient in the SMAs. To participate in SMAs, patients should desire the opportunity to
interact with other patients, understand that attending SMAs is voluntary, and agree to
maintain confidentiality. All patients who elect SMAs in their follow-up plan sign an
informed consent and confidentiality agreement.

The SMAs follow a set flow to maximize billed time with each patient, while
designating a brief amount of non-billable time to adult learning and taste-testing activities.

The Lifestyle Clinic team designed the SMAs to accommodate 10-12 patients. Staff ask
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patients to arrive 15-20 minutes prior to the start of the SMA to accommodate vitals, nursing
duties, and paperwork. Nurses seat the patients at a conference table in a room that is quiet
and private from the rest of the clinic’s activities. Prior to the SMA, the physician briefly
reviews each patient’s Lifestyle prescription and goals and medical history. The physician
starts the SMA on time, with a warm greeting, and a review of the need that all should
maintain confidentiality. The physician leads the “check-in” for each patient, during which
the physician takes an updated history and focusing on the successes and challenges for each
patient in the intervening time since the patient’s last visit. “Check-in” lasts 5-8 minutes for
each patient, and physician addresses patients serially. After all “check-ins” are complete, the
resident physician delivers a 15-minute presentation or activity that follows a curriculum
schedule — it is during this presentation that physical activity is discussed, demonstrated and
practiced, that strategizing for behavior change is done, and that general nutrition counseling
occurs. Additionally, at every SMA, all patients taste-test a new foods with the intention of
promoting healthy eating. The presentation and taste-testing give opportunities for patients
to interact with one another and provide peer support.

Finally, the physician leads the “check-out,” directing the patient to readjust his/her
Lifestyle Prescription with a new goal. Check-out lasts 5-8 minutes for each patient, and each
patient is serially addressed so that plans are individually developed. Observing other patients
interact with the physician allow a patient to learn from others’ experiences and allow
patients to serve as role models. While the SMA occurs, nursing staff documents, prepares
paperwork, and prepares for patient discharge. Patients are scheduled for follow-up in an
upcoming SMA according to their individualized plans. After the SMA, the physician is

given time to finalize documentation and billing forms.
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For even the counseling-based IMAs, the medical team invests a lot of time and
resources. In both the IMAs and the SMAs, patients need educational materials, reminders
to follow-up on progress, and close support to ensure short-term outcomes. Substantial
work and steps go into establishing a lifestyle service in an office-based setting, and
understanding which patients utilize services will help The Lifestyle Clinic Team determine
the potential reach of lifestyle services at its first location and reconsider and evaluate its
current approach.

Estimating The Lifestyle Clinic’s Reach

The Lifestyle Clinic Team would like to understand the characteristics of the patients
who take advantage of their lifestyle medical appointments, both individual and shared. They
think this will help them estimate the full reach within the Emory Family and Preventive
Medicine Clinic and beyond. They imagine that someday The Lifestyle Clinic could be a
mobile service, rotating to different primary care or specialty clinics throughout Emory
Healthcare. Alternatively, they think other clinical sites at Emory might be interested in
providing their own lifestyle appointments. Activities such as these would bring these
specialized services to where the patients are currently seeking care, also allowing better
integration with primary or specialty care.

In an initial effort to understand the reach of The Lifestyle Clinic Team determined
from data from the Emory Family and Preventive Medicine clinic that there was a 33%
prevalence of obesity among patients who were seen two or more visits over a two year
period (2011 to 2013), but only 3% of those patients had obesity listed as a billing diagnosis
code. It is possible that Emory physicians do not make the diagnosis of obesity, even though
it is apparent by BMI, because there are other issues related to chronic disease management

that take precedence. Potentially, they also don’t make the diagnosis of obesity for the same
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reasons that physicians avoid providing obesity and lifestyle management, such as lack of
competence, training, and referral resources as described earlier. The Lifestyle Clinic could
provide referring physicians with a trusted group to refer patients for management of
lifestyle related behaviors that directly influence chronic disease. Understanding who utilizes
their services is a first step in estimating reach.

Theoretical Framework

The Health Belief Model is a common and classic model used to explain an
individual’s health behavior (Glanz et al., 2008; National Cancer Institute, 2005). The Health
Belief Model was initially developed in the 1950s to explain lack of success in getting
individuals to participate in screening programs developed by the U.S. Public Health Service
(Glanz et al., 2008). Social psychologists refined the model throughout the 1960s and 1970s
to its current state (Christensen, Martin, & Smyth, 2004; Glanz et al., 2008).

This model states that an individual’s participation in a health behavior is a result of
an individual’s beliefs regarding the threat of disease and the effectiveness of engaging in a
health behavior to counteract that disease (Christensen et al., 2004; Glanz et al., 2008). Two
major assumptions of the model are that individuals value avoiding an illness and expect that
adopting a health behavior or taking a health action will prevent or slow illness progression
(Glanz et al., 2008). Typically, the Health Belief Model contains six primary constructs:
perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to
action, and self-efficacy. The Health Belief Model states that the higher the perceived threat
of illness, the higher the probability that the individual will take a specific health action to
prevent illness (Glanz et al., 2008). The perceived probability of decreasing the threat results
as a combination of perceived susceptibility and perceived severity. Perceived susceptibility

refers to an individual’s assessment of contracting a disease or condition. Perceived severity
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refers to an individual’s assessment about the medical consequences of an illness, as well as
potential effects on the individual’s job, life, and family. Perceived benefits refers to the
individual’s beliefs about the benefits of engaging in a particular health behavior to which
he/she is susceptible. Perceived barriers refers to the costs of engaging in the health
behavior and can include inconvenience, unpleasantness, and cost. Cues to action are
triggering or potentiating mechanisms. Cues to action is a less formalized construct and can
include a variety of concepts, such as physical symptoms, mass media campaigns, illness of
family member, and advice from others (Christensen et al., 2004; Glanz et al., 2008). Self-
efficacy refers to an individual’s belief that he/she can successfully carry out the health
behavior, and is the most recently added construct. A seventh construct, general health
motivation, refers to an individual’s readiness to be concerned about health issues, yet this
construct is not always included in the model (Christensen et al., 2004). Reviews of the
Health Belief Model’s application reveal that perceived barriers are the most powerful single
predictor across all studies and behaviors, while perceived severity is the least powerful
predictor (Glanz et al., 2008).

Although less commonly discussed, the Health Belief Model allows for other
important variables, known as modifying factors. Modifying factors, which include
demographic, sociopsychological, and structural variables, are important for their influence
on perceptions and, therefore, their indirect influence on health behavior. Demographic
factors can include age, gender, ethnicity, socioeconomic status, and education (Glanz et al.,
2008), and they are intimately tied to health and wellness. Sociopsychologic factors can
include personality, peer pressure, and perceived control over a behavior (Glanz et al., 2008).

Structural variables might include access to care, household structure, and peer/reference



19

group (Glanz et al., 2008). Although typically considered static, at times, there is overlap of
modifying factors and cues to action, as some modifying factors can change.

The importance of these modifying factors is intuitive; some individuals with certain
characteristics have a propensity to use healthcare services more than others, even though
the characteristics are not directly responsible for healthcare service use (Andersen &
Newman, 2005). For example, persons of different age groups have different patterns of
healthcare utilization just because disease burden varies by age (Andersen & Newman, 2005).
Additionally, certain demographic factors, such as socioeconomic status, insurance coverage,
and education, enable or permit individuals to receive healthcare services (Andersen &
Newman, 2005). For example, Andersen and Newman (2005) demonstrated that reduction
in out-of-pocket healthcare costs for the poor due to increased and better insurance
coverage corresponded with increased numbers of physician visits; furthermore, they
showed that when certain healthcare services are not covered, the poor will not access them.
Although modifying factors are not the most studied predictors, they are an obviously
important component of the model.

In the case of The Lifestyle Clinic, the Health Belief Model could be used to
determine which modifying factors, and possibly which cues to action, determine
participation in lifestyle appointments (both IMAs and SMAs). Although the Health Belief
Model is typically applied or evaluated based on constructs, such as perceived barriers and
perceived susceptibility, this information is not available in this or most clinical situations.
Although not the ideal way to evaluate individual beliefs around participation in a specific
health behavior, turning to modifying factors and cues to action, is a realistic approach and
will help meet the need in determining the reach of The Lifestyle Clinic within Emory

Healthcare, as basic demographic measures will be the basis of any future estimation of
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potential reach. Additionally, the Health Belief Model is a cognitive model, focusing on
voluntary health behaviors, which aligns well with determining who voluntarily participates
in lifestyle appointments. This model will assist The Lifestyle Clinic team in determining the
reach of lifestyle appointments within Emory Family and Preventive Medicine and across
Emory Healthcare by making the first step of identifying what sorts of patients are most
likely to utilize this service.

Formal Statement of Problem

At the moment, little literature exists on the characteristics of patients who attend
lifestyle appointments, and The Lifestyle Clinic team would like to determine which
characteristics are most associated with attendance at lifestyle appointments, either individual
ot shared. The purpose of this study is to evaluate the relationship between an individual’s
modifying factors and cues to action and level and type of participation in specialized
lifestyle appointments developed by The Lifestyle Clinic. To that aim, I have developed three
main study objectives.

1. To describe the characteristics of patients who attended lifestyle appointments at
The Lifestyle Clinic by a) level of participation and b) type of participation in lifestyle
medical appointments

2. To determine characteristics of patients who attended lifestyle appointment differ
across a) level of participation and b) type of participation in lifestyle medical
appointments

3. To evaluate the relationship of characteristics of patients who attended lifestyle
appointments to a) level of participation and b) type of participation in lifestyle
medical appointments

Chapter II. Literature Review
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To date, little research on the application of the Health Belief Model exists on the
sole role of modifying factors in predicting participation in a health behavior. In reality, most
studies do not explicitly evaluate how perceived barriers, perceived susceptibility, perceived
benefits, and perceived severity mediate the effects of modifying factors. Other studies, such
as those evaluating the effectiveness of shared medical appointments on a health outcome or
qualitative and cross sectional studies on factors that determine weight loss, do not use a
theoretical basis, and they may or may not describe modifying factors and their role in a
health behavior.

Furthermore, conceptualizing modifying factors and their relationship to engagement
in a particular behavior depends on the context. In particular, the needed frequency of the
health behavior to reduce the perceived health threat is likely important to understanding
how modifying factors might influence participation in the health behavior. Finally, the type
of health behavior to be practiced should influence how we perceive the influence of
modifying factors on the individual beliefs.

Exploration of Modifying Factors

Wirth, James, Fafard, and Ochipa (2014) conducted 20 semi-structured interviews
with Baby Boomer men about their weight management experiences in the context of the
Health Belief Model. The researchers found that men are motivated to manage their weight
for internal and external reasons, and for some, one cue is enough to motivate weight loss,
while for others, multiple cues might be needed. The cues to action that were identified
include: having a wife who pushes the man to manage his weight; having a weight goals or a
weight limit which they refuse to surpass; being diagnosed with health problems; having
work requirements or everyday tasks that demand being fit; and having financial incentives

(Wirth et al., 2014). This reiterates the importance of cues to action, such as being diagnosed
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with specific health problems, for understanding what distinguishes individuals who will or
will not engage in a specific health behavior.
The Effect of Modifying Factors on Single or Annual Event Behaviors

Calnan and Moss (1984) show that among older British women registered to general
practitioners in a provincial health district in the United Kingdom, attendance at a class on
breast self-examination was determined by socioeconomic status, education level, knowledge
of breast self-examination, previous practice of breast self-examination, intention to attend,
reported health status, social pressure, and social support. Further analyses determined that,
in addition to perceived vulnerability and health motivation, marital status (p < .05) and
social support (p < .05) were important variables in significantly increasing the
discrimination between the attendees and non-attendees of the class about breast self-
examination (Calnan & Moss, 1984). A study by Orbell, Crombie, and Johnston (1996)
showed that the influence of social class on uptake of cervical cancer screening was mediated
by Health Belief Model components, yet the Health Belief Model components did not
mediate the influence of marital status (p < .001) or sexual experience (p < .05) on cervical
cancer screening. These studies demonstrate how at times individual beliefs do not
completely explain participation in a health behavior, and that demographic factors are
important to consider at any time we wish to understand health behavior.

To identify variables that explained adherence to annual eye examinations for
diabetics, Sheppler, Lambert, Gardiner, Becker, and Mansberger (2014) used logistic
regression modeling to identify significant predictors of adherence. In addition to the health
belief constructs, modifying factors measured were demographic (sex, age, race/ethnicity,
insurance status, education level, marital status, and income) and clinical (hemoglobin Alc

level, years diagnosed with diabetes, type of diabetes, and dilated eye examination history).
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The authors identified two different models that classified cases with 69% and 72% accuracy
and which explained 19% and 24% of the variance respectively. Both models showed that
years diagnosed (p = .01 and .01), hemoglobin Alc level (p = .01 and .01), and insurance (p
= .02 and .02) were significant predictors. Here, demographic modifying factors (insurance)
as well as clinical modifying factors (years diagnosed and hemoglobin Alc level) were
important.

The Impact of Modifying Factors on Ongoing Behaviors

The importance of modifying factors, including race, income, living environment,
medical supervision, and knowledge, was demonstrated by Reiser (2008) in a study regarding
the factors that determine healthy lifestyle behaviors among college women. The author
found that perceived diet benefits accounted for over 15% of the variance seen in eating
behavior, and perceived exercise barriers accounted for 35% of the variance in physical
activity, while exercise benefits explained another 4%. By including the socioeconomic
factors, Reiser (2008) increased the variance explained from 15% to 30% in eating behaviors
and from 39% to 49% in physical activity behaviors.

Among dialysis patients, Elliott, Ortman, Almaani, Lee, and Jordan (2014) showed
with a cross-sectional survey that endorsed adherence to low-phosphorous diets was heavily
determined by modifying factors. The authors measured age, gender, race/ethnicity,
education, income, marital status, depression, quality of life, chronic kidney disease
knowledge, and time on dialysis as modifying factors. Significant modifying factors
associated with reported adherence to low-phosphorus diets included white race/ethnicity
odds ratio (OR) 8.99 (95% Confidence Interval (CI): 1.08-74.60; p = .042), more than high
school education OR 18.23 (95% CI: 1.62-205.00; p = .019), better quality of life OR 9.28

(95% CI: 1.35-63.71; p = .023) and time on dialysis OR 1.04 (95% CI: 1.01-1.07; p = .000).
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Significant health belief constructs for diet adherence included perceived benefits OR 3.18
(95% CI: 1.47-6.88; p = .003) and self-efficacy OR 1.22 (95% CI: 1.09-1.38; p = .001). This
study again supports the idea that modifying factors are important in explaining health
behavior.

Modifying factors do not always significantly contribute to explaining ongoing
behaviors, yet they are likely still important. Among women age 50 and above without heart
disease, Ali (2002) assumed that, in addition to the perception of susceptibility and
perception of seriousness of coronary heart disease, knowledge of coronary heart disease risk
factors, general health motivation, social support, demographics, and cues to action would
be important in a woman’s engagement in coronary heart disease preventive behaviors. In
this study, regression analysis showed that 76% of the variance in coronary heart disease
preventive behaviors was explained by the combination of perceived susceptibility (50.7%, p
<.001), perceived seriousness (3.5%, p < .001), knowledge of risk factors (19.5% p < .001),
and general health motivation (2.3%, p < .001). Social support did not contribute to the
variance observed for coronary heart disease preventive behaviors. Results showed a
significant difference in the mean number of coronary heart disease behaviors practiced
between women who were receiving medication for hypertension and those who were not
(t-value 2.40, df = 176, p = .017); yet there was no significant difference between women
who were receiving medications for either diabetes (p = .09) or high cholesterol (p = .274)
compared to those were not. There was no significant difference in engaging in coronary
heart disease preventive behaviors when comparing women who reported a family history of
coronary heart disease and women who did not report a family history (p = .126). This

example shows that modifying factors do not always assist researchers in determining what
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will predict health behavior action. Here they demonstrated that, perhaps, medication use is
an important modifying factor/cue to action, but that family history may not be.

Swaim, Barner, and Brown (2008) explored the use of modifying factors to explain
the variance in calcium intake and exercise in a cross-sectional survey that examined
postmenopausal women’s health beliefs and preventive behaviors regarding osteoporosis.
For modifying factors, the authors included demographics (age, race/ethnicity, education,
and income) and osteoporosis risk factors (body mass index and family history). They found
that the addition of the block of modifying factors to the regression equations did not
significantly increase the explained variance in either calcium intake (p = .922) or exercise (p
= .770). The authors, though, did find that modifying factors were significantly related to
self-efficacy of calcium intake and self-efficacy of exercise. Additionally, BMI was inversely
related to self-efficacy of calcium intake (p < .001), and whites had significantly lower levels
of calcium intake self-efficacy than Hispanics (p = .016). Similarly, BMI (p = .009) and age
(p = .043) were inversely related to self-efficacy of exercise, and whites had significantly
lower levels of exercise self-efficacy than Hispanics (p = .006). Although, these authors did
not find a direct influence of modifying factors on behaviors, there was evidence for their
direct influence on mediating health belief constructs.

Non-theory Based Exploration of Modifying Factors

The Diabetes Prevention Program was a multi-site, randomized clinical trial that
enrolled over 3,000 participants, with approximately 1,000 in the intensive lifestyle
intervention arm. The intensive lifestyle intervention provided case management in
individual and 16 group sessions in which they assisted participants in meeting the study’s
weight loss and physical activity goals (Diabetes Prevention Program Research Group,

2001). It resulted that weight loss barriers affected participants of the lifestyle intervention



26

arm of the Diabetes Prevention Program differently. In particular, weight loss barriers were
more common for women than men, younger compared to older persons, and working
compared to retired persons (Venditti et al., 2014). This builds off of other findings from
this study that showed that lifestyle participants over the age of 60 had better session
attendance, turned in more food records, and had more weight loss, physical activity (Wing
et al., 2004), diabetes delay, and other biometric outcomes (Diabetes Prevention Program
Research Group et al., 2009). Modifying factors are important in predicting who will
participate and succeed in intensive lifestyle programs.

Laz, Rahman, Pohlmeier, and Berenson (2014) studied among low-income
reproductive-aged women. Those women who were overweight or obese were more likely to
engage in healthy weight loss behaviors and have higher nutrition knowledge scores,
reiterating that pre-existing medical conditions are important modifying factors to consider.
Shared Medical Appointment Utilization

The effectiveness of SMAs has been the primary focus of most studies in the
literature, as they are exploring them as a randomized or matched intervention. Very few
studies have looked at who utilizes SMAs when they are offered as a healthcare service in the
real world. One study by Palaniappan, Muzaffar, Wang, Wong, and Orchard (2011) explored
which patients engaged in weight loss SMAs delivered by a single physician in a primary care
clinic over a two-year period. The authors showed that those patients who attended at least
one weight loss SMA (n = 74) were more likely to be female (76% vs. 64%, p < .05), older
(mean age of 52.4 vs. 47.0 years, p < .01), and weigh more (mean BMI 35.3 vs. 29.4 kg/m? p
< .01) than those in the comparison group (patients in same physician’s practice who had at

least one office visit and a BMI = 25, n = 350).
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Another study, looking at the effectiveness of diabetes SMAs in a veteran population
used post hoc analyses to compare those individuals who attended only one SMA (n = 20)
to those who attended more than one (n = 40) (Guirguis et al., 2013). The authors found
that those who only attended a single SMA were more likely to be using insulin (85% vs.
57.5%, p = .03), with a trend for a higher hemoglobin Alc (9.63 vs. 8.99%, p = .14), with a
non-significantly longer distance to drive (14.5 vs. 9.5 miles, p = .17). These studies
demonstrate that modifying factors are likely to be important predictors for determining
which patients will use SMAs.

Another study conducted out of a federally qualified health center evaluated the
differences in characteristics of patients who attended group visits for diabetes (n = 39),
those who refused participation (n = 22), and nonparticipants (those recorded in a local
diabetes registry, n = 215) (Culhane-Pera et al., 2005). With the exception of a statistically
significant difference between participants and nonparticipants on having previously had
formal diabetes education (respectively 79% vs. 49%, p < .001), the authors found no
significant differences between participants and refusers and between participants and
nonparticipants for age, gender, age at diagnosis of diabetes, years with diabetes, insurance
type, mean hemoglobin Alc level, mean systolic blood pressure, mean diastolic pressure,
mean LDL, and mean BMIL.

Summary of Findings and Restatement of the Problem

The few studies that have compared participants and nonparticipants of shared
medical appointments demonstrate conflicting results on the importance of modifying
factors in determining who is and is not likely to participate in a shared medical
appointment. Additionally, among studies that have examined the relationship between

individual beliefs and practicing a health behavior while also taking into account the effect of
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modifying factors, there is a lack of consistency to say which modifying factors are most
important to practicing the outcome behavior. What is most important likely lies in the
choice of what to investigate. Modifying factors and cues to action of importance to a health
behavior will depend on the health behavior being investigated and the information available
to the researcher.

Taking into account concepts from the Health Belief Model, I restate the objectives
of this study to reflect the importance of moditying factors and cues to action as follows:
1. To describe the modifying factors and cues to actions of patients, as determined by
the Health Belief Model, that attended lifestyle appointments at The Lifestyle Clinic
by a) level of participation and b) type of participation in lifestyle medical
appointments
2. To determine if modifying factors and cues to actions, as determined by the Health
Belief Model, of patients who attended lifestyle appointment differ across a) level of
participation and b) type of participation in lifestyle medical appointments
3. To evaluate the relationship of modifying factors and cues to action, as determined
by the Health Belief Model, of patients who attended lifestyle appointments to a)
level of participation and b) type of participation in lifestyle medical appointments
Chapter III. Methods
Study Description

I utilized a medical record review to quasi-experimentally evaluate the relationship
between patients’ modifying factors/cues to action and level of and type of participation in
specialized lifestyle appointments. I retrospectively collected pre-recorded, patient-centered
data on the target and comparison populations and performed multinomial and binomial

logistic regression analyses.
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Target Population and Sample

The study population is all patients who have participated in lifestyle appointments at
The Lifestyle Clinic, located at Emory Family and Preventive Medicine at Dunwoody.
Physicians at the clinic informally began to see patients as early as 2012, but did not use the
name of The Lifestyle Clinic until approximately August 1, 2013. For studying the level of
participation, I include those patients who attended one or more lifestyle appointments as
the study population, and those who do not follow-up as the comparison population. For
studying the type of participation, I include those patients who followed up in IMAs and
those who followed up in SMAs as the study populations and those who did not return for
that type of follow-up as the comparison population. I excluded patients from the study if
they were found to be less than 18 years of age at the time of the first lifestyle appointment
or had their intake lifestyle appointment prior to September 1, 2013 or after November 30,
2014 to allow sufficient follow-up time for documenting follow-up lifestyle appointments
through February 28, 2015. I determined that only n=100 patients met criteria for inclusion
in this study, although as of February 28, 2015, lifestyle physicians had seen approximately
115 patients.
Outcome Variables

For evaluating level of participation, the primary outcome variable is participation in
any follow-up lifestyle appointment, measured as attendance at least one follow-up lifestyle
appointment. To investigate level of participation, I divided those who attended at least one
follow-up lifestyle appointment into two types of subcategories:

1. Low follow-up (attendance at one or two follow-up lifestyle appointments) or

High follow-up (attendance at three or more follow-up lifestyle appointments)

2. Any follow-up (attendance at any number of follow-up lifestyle appointments).
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For evaluating type of participation, the primary outcome variable is participation in
follow-up lifestyle appointment by type of appointment. Specifically, I divided those who
attended at least one follow-up lifestyle appointment into two subcategories based on the
follow-up type:

1. Individual follow-up (attendance at one or more individual follow-up lifestyle

appointments)

2. SMA follow-up (attendance at one or more SMA follow-up lifestyle

appointments).
Exposure Variables

I chose variables available in the electronic medical record according to the Health
Belief Model. These variables can be described as demographic modifying factors, clinical
modifying factors/cues to action, or personal/social modifying factors. In Table 1, I
describe how these variables relate to the primary outcome of attendance at lifestyle
appointments and summarize how the exposure variables were determined.

Demographic Modifying Factors

I'include a variety of demographic variables as determined by the Health Belief
Model. All of these variables are self-reported by patients but recorded in the electronic
medical record by varying members of the healthcare team. These variables are Age (years as
calculated from date of birth), Gender (male, female), Race/Ethnicity (white/other, black),
and Insurance (government, private). Additionally, I created a socioeconomic status variable,
Median Income by Zip (continuous), by linking the patient’s zip code to the median
household income for that zip code based on 2010 Census data (Michigan Population
Studies Center, n.d.).

Clinical Modifying Factors/Cues to Action
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I include the following clinical modifying factors or cues to action variables: Number
of Medications (continuous), Charlson Comorbidity Index (continuous), Number of Other
Conditions (continuous), BMI (continuous), Family History (yes/no), Intake Physician
(Trainee/Attending). I assigned the vatiable Number of Medications to be the number of
medications as recorded in the medical record on the date of the intake visit. The Charlson
Comorbidity Index is a validated, weighted index, with possible scores ranging from 0 to 33,
to assess the severity of advanced or terminal illnesses, which can be used to predict 10-year
mortality when accounting for age (Table 2) (Charlson et al., 2008; Charlson, Pompei, Ales,
& MacKenzie, 1987; Deyo, Cherkin, & Ciol, 1992). I verified and modified a publicly
available code to calculate and weight the Charlson Comorbidity Index based on
International Classification of Diseases, 9" Edition, with Clinical Modifications (ICD-9-CM)
diagnosis codes as recorded on the problem list at the day of the intake visit (Manitoba
Centre for Health Policy, 2014a, 2014b, 2014c). As the Charlson Comorbidity Index does
not take into account many types of chronic conditions, I created a non-weighted index
based on ICD-9-CM codes to capture a history of hypertension, dyslipidemia, pre-diabetes,
anxiety/depression, coronary artery disease, and obesity (based on BMI > 30 kg/m?) with a
possible score of 0 to 6 (Table 3). The variable BMI is calculated from the height and weight
as documented at the intake visit. I created the dichotomous variable Family History based
on the intake note recording a family history positive for any of the following: hypertension,
dyslipidemia, coronary artery disease, myocardial infarction, diabetes, stroke, chronic
obstructive pulmonary disease, or chronic kidney disease. Finally, the variable, Intake
Physician, was determined by whether the Trainee or Attending physician saw the patient
and documented the note at the intake visit.

Personal/Social Modifying Factors
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Each patient attending the intake lifestyle appointment should have completed the
PROMIS-29, a validated instrument designed to measure self-reported physical health,
mental health, and social health on a variety of domains, among those with chronic disease,
as well as the general U.S. adult population (Cella et al., 2010; PROMIS, 2013). The
PROMIS-29 covers 7 domains, including physical function, anxiety, depression, fatigue,
sleep disturbance, satisfaction with social role, and pain interference, as well as pain severity.
The single item domain pain severity was excluded from this study due to multicollinearity.
Each domain is measured with 4 items measured on a scale of 1 to 5 and the sum of the 4
items is standardized to the general U.S. population, except for satisfaction with social role
and sleep disturbance, with a higher T-score representing more of the concept being
measured (PROMIS, n.d.). For satisfaction with social role and sleep disturbance, a score of
50 represents the average of the calibration sample, which had participants with more
chronic illness, meaning that a score of 50 is likely worse than the general U.S. population
(PROMIS, n.d.). PROMIS-29 data were missing for n=11 patients.

Setting, IRB Approval, and Procedures to Reduce Risk

As I collected pre-recorded data from Emory’s electronic medical record, this study
did not rely on physical interaction with patients at the clinic. My Faculty Advisor and the
Emory Institutional Review Board approved this study. As this was a secondary data analysis
that involved no interaction or communication with patients, there was minimal risk to the
patient, but as I did collect some protected health information, including name, medical
record number, date of birth, and zip code, I took precautions to ensure protection of this
data. First, data was extracted directly onto a spreadsheet stored on a password- and fire

wall-protected server. Second, I created a separate password-protected file that linked
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identifiers to subjects and that changed date of birth to age and zip code to a measure of
socioeconomic status so that the final dataset was de-identified.
Data Collection Procedures

I initially relied on a previously created partial dataset that manually pulled age,
gender, race, ethnicity, insurance plan, and zip code at the time of the intake visit, and I
manually entered missing data. Relying on previously created patient lists for The Lifestyle
Clinic in the electronic medical record, I identified missing patients. I manually abstracted
values for the remaining variables.
Analyses

I performed descriptive analyses on the entire dataset to evaluate for normality and
outliers. Across multinomial levels of participation in follow-up lifestyle appointments
(None vs. Low vs. High) and binomial levels of participation in follow-up lifestyle
appointments (None vs. Any), I used either one-way fixed effects ANOVA or t-tests for
continuous variables and either Chi-square tests of homogeneity of proportion or Fisher’s
exact tests for categorical variables to determine whether each variable differed across
outcomes. Similarly for evaluating the type of participation in follow-up lifestyle
appointments, I used the same analytic methods to evaluate two follow-up types: No IMA
follow-up vs. Any IMA follow-up and No SMA follow-up vs. Any SMA follow-up. I
evaluated the relationship between the exposure variables and outcome variables with four
logistic regression models. I investigated the level of participation with two models, 1) None
vs. Low vs. High follow-up (Multinomial model) and 2) None vs. Any follow-up (Binomial
model), and the type of participation with two models, 3) No IMA follow-up vs. Any follow-
up (IMA Model) and 4) No SMA follow-up and Any SMA follow-up (SMA Model). As there

were n = 11 patients with missing PROMIS-29 variables, I tested the above analyses with
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and without the PROMIS-29 variables to check for robustness. All analyses were conducted
using SAS v. 9.4 (Cary, NC). All tests were two-tailed and significance was set at a = .05.
Chapter IV. Results

Descriptive Statistics

Descriptive statistics are displayed in Table 4. For the patients (n = 100) included in
this study, descriptive statistics of the Demographic Moditying Factors variables showed
average age was 48.0 years (SD = 12.9), average median income in the zip code lived was
$58,210 (SD = $19,182), and 81% were female. For race/ethnicity, 76% were Non-Hispanic
Black, 129% were Non-Hispanic White, 4% were Hispanic, and 8% were other. 46% of
patients had either private insurance or were self-pay, and the remaining 54% had either
Medicare or Medicaid plans. For the Clinical Modifying Factors/Cues to Action variables,
the average number of medications on the problem list at intake was 6.5 (SD = 4.5), the
median Charlson Comorbidity Index score at intake was 0 (Range 0-5), the average number
of other chronic conditions at intake was 2.2 (SD = 0.9), the average intake BMI was 40.0
kg/m* (SD = 8.3), and 54% had a family history that documented a chronic disease, and
85% were seen by the Attending physician at the intake visit.

For the study sample’s Personal/Social Modifying Factors, the average self-reported
physical function (Mean (M) = 46.1, SD = 9.0), anxiety (M = 55.8, SD = 10.6), depression
(M =529, SD = 11.1), fatigue (M = 55.5, SD = 10.3) and pain interference (M = 55.5, SD =
11.1) are slightly worse than that of the general U.S. population. Patients reported, on
average, sleep (M = 53.4, SD = 9.2) and satisfaction with social role (M = 44.4, SD = 10.9)
to be slightly worse than the calibrated sample for the PROMIS-29.

Of the 100 patients, 46% participated in only the intake visit (had no follow-up),

18% participated in follow-up IMAs, 47% participated in follow-up SMAs, and 11%
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participated in both types of follow-up (Table 5). Of the 18% that attended follow-up IMAs,
83% attended either one or two follow-up IMAs, and the remaining 17% attended between
three and seven IMAs. Of the 47% that attended follow-up SMAs, 72% attended one or two
follow-up SMAs, with the remaining 28% attending between three and eight follow-up
SMAs.

Among the 100 patients, 90% were obese, 65% had hypertension, 31% had
dyslipidemia, 24% had diabetes, 11% had pre-diabetes, and 19% had anxiety/depression
according to the Problem List as recorded at the intake visit (See Table 6 for this and other
percentages of other chronic conditions).

Bivariate Analyses

Across the multinomial outcome (No Follow-up vs. Low Follow-up vs. High
Follow-up) and the binomial outcome (No follow-up vs. Any Follow-up), only positive
Family History was found to be significantly different across both of these outcomes
(Multinomial Negative Family History: No 30% vs. Low 6% vs. High 11%; Multinomial
Positive Family History: No 16% vs. Low 26% vs. High 11% (Chi-square (X°) = 16.5; p <
0.001). Binomial Negative Family History: No 36% vs. Any 17%; Binomial Positive Family
History: No 16% vs. Any 37% (X°= 11.3; p < 0.001) (Table 7). Additionally, mean age (No
M = 49.3 years (SD = 12.9) vs. Low M = 43.0 years (SD = 11.7) vs. High M = 52.7 years
(SD =1 2.6); F-statistic (F) = 4.36; p = 0.02) and Intake Physician (Trainee: No 6% vs. Low
4% vs. High 5%; Attending: No 40% vs. Low 20% vs. High 18%0; Fisher’s exact test p =
0.04) were found to be significantly different across only the multinomial outcome (Table 7).

Across the outcome No IMA Follow-up vs. Any IMA Follow-up, the variables BMI
at intake No M = 37.8 kg/m?* (SD = 8.3) vs. Any M = 44.1 kg/m’ (SD = 6.2); t-statistic (t)

= -3.01; p = 0.003), Intake Physician (Trainee: 9% with No IMA Follow-up vs. 6% with Any
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IMA Follow-up, Attending: had 73% vs. 12%, respectively; Fisher’s exact test p = 0.02),
Satisfaction with Social Role No M = 45.9 (SD = 11.2) vs. Any M = 37.8 (SD = 6.3); t =
2.78; p = 0.007), and Fatigue No M = 54.7 (SD = 10.9) vs. Any M = 59.3, (SD = 5.8); t = -
2.40; p = 0.02) were found to differ significantly (not shown). Across the outcome No SMA
Follow-up vs. Any SMA Follow-up, the variables Race/Ethnicity (Non-black: 18% with No
SMA Follow-up vs. 6% with Any SMA Follow-up, Black: 35% vs. 41%; X* = 6.1; p = 0.01)
and Family History (Negative Family History: 32% No SMA Follow-up vs. 15% Any SMA
Follow-up, Positive Family History: 21% vs. 32%, respectively; X° = 8.1; p = 0.004) were

found to differ significantly (not shown).

Logistic Regression Models

The logistic regression models yielded similar results for both the multinomial and
binomial models for level of participation, with Charlson Comorbidity Index, Family
History, Anxiety, and Depression being significant in both models (Table 8). Median Income
by Zip, Race/Ethnicity, and Number of Medications were additionally significant in the
multinomial model. Median Income by Zip (odds ratio (OR) 1.03, 95% Confidence Limits
(CL): 1.00, 1.07; p=0.04), Race/Ethnicity (OR 4.30, 95% CL: 1.08, 17.19; p=0.04), Number
of Medications (OR 1.17, 95% CIL.: 1.02, 1.33; p = 0.02), Charlson Comorbdity Index (OR
0.58, 95% CL: 0.35, 0.95; p = 0.03), Family History (OR 3.51, 95% CL: 1.22, 10.06; p =
0.02), Anxiety (OR 1.16, 95% CL: 1.06, 1.26; p = 0.001), and Depression (OR 0.87, 95% CL.:
0.79, 0.95; p = 0.002) are significant in the multinomial model.

For the models that investigated the type of participation in lifestyle appointments,
Race/Ethnicity (OR 8.65, 95% CL: 1.38, 54.40; p = 0.02), Family History (OR 4.36, 95%
CL: 1.28, 14.91; p = 0.02), and Anxiety (OR 1.10, 95% CL: 1.01, 1.23; p = 0.03) were

significant in the model that looked at SMA follow-ups (Table 8). For the model that
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evaluated the relationship to IMA follow-up, Government Insurance (OR 0.03, 95% CL.:
0.001, 0.89; p=0.04), Number of Medications (OR 1.65, 95% CL: 1.02, 2.65; p = 0.04),
Charlson Comorbidity Index score (OR 0.15, 95% CL: 0.03, 0.75; p = 0.02), BMI (OR 1.23,
95% CL: 1.02, 1.48; p = 0.03), Depression (OR 0.70, 95% CL: 0.50, 0.99; p = 0.04), and
Satisfaction in Social Role (OR 0.71, 95% CL: 0.54, 0.96; p = 0.03) were significant (Table 8).

All four models were also run without any of the Personal/Social Modifying Factors
considering 11% of patients were missing this data (not shown). For example, in the
Multinomial model Race/Ethnicity and Family History stayed significant, Number of
Medications and Charlson Comorbidity Index were no longer significant, and Intake
Physician (OR 0.26, 95% CL: 0.08, 0.85; p = 0.03) was significant. In the binomial model,
only Family History remained significant, and Race/Ethnicity (OR 3.71, 95% CL: 1.07,
12.89; p = .04) became significant. In the IMA model, only BMI remained significant, and
Intake Physician (OR 0.07, 95% CL: 0.01, 0.44; p = 0.004) became significant. In the SMA
model, findings did not significantly change.
Chapter V. Discussion
Summary of Findings and Conclusions

Descriptive Findings. Considering The Lifestyle Clinic focuses on the management
and treatment of chronic conditions through lifestyle behavior change, it isn’t surprising that,
on average, patients who attended any lifestyle appointment were middle-aged and had more
than two chronic conditions. The finding of relatively low Charlson Comorbidity Index
scores, on average, demonstrates that those who attended The Lifestyle Clinic did not have
extensive morbidity and were likely to have a high 10-year survival rate. These findings, in
combination with an average BMI of 40 kg/m? suggest that, although those who participate

in The Lifestyle Clinic are suffering from chronic conditions, those conditions are earlier in
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the disease process and would most likely benefit the greatest from lifestyle changes.
Additionally, the high percentage of women attending The Lifestyle Clinic might reflect the
fact that the lifestyle services are situated within a primary care clinic and because women
utilize primary care services more than men (Bertakis, Azari, Helms, Callahan, & Robbins,
2000; Cleary, Mechanic, & Greenley, 1982). The percent Black and Non-Black and the
mixture of insurance coverage among patients of The Lifestyle Clinic likely reflects the
population served by the Emory Family and Preventive Medicine Clinic at Dunwoody.
These findings show that The Lifestyle Clinic is seeing patients who fit their target
population: i.e., those with low or moderate risk chronic conditions who present within the
primary care clinic in which The Lifestyle Clinic is situated.

That most patients chose SMAs for follow-up lifestyle appointment likely reflects
that The Lifestyle Clinic support staff and physicians have typically promoted SMAs over
IMAs. The finding that the majority of patients who participated in follow-up appointments
attended between one and two visits might be influenced by the time allowed for data
collection in this study, but it might also reflect the small number of support staff hours
devoted to this project. Additionally, it could reflect the difficulty inherent in behavior
change or other barriers to follow-up, such as co-pays or taking time off work to attend a
medical appointment (Kullgren, McLaughlin, Mitra, & Armstrong, 2012; McCormick, Sayah,
Lokko, Woolhandler, & Nardin, 2012). Attention to limited staff resources might be an
important consideration of The Lifestyle Clinic (Green, Wendland, Carver, Hughes-Rinker,
& Mun, 2012), in addition to patient outcomes and service utilization.

Bivariate and Multivariate Results. Although age differed significantly across the

multinomial outcome, it is likely by chance, or as a proxy for another variable since the effect

is no longer significant in the multivariate model. Furthermore, because there is neither a
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trend in the direction of age and the level of participation nor is age significantly different
across the binomial outcome, this suggests that age is not meaningful. Although age might
be important to consider for the target population of the The Lifestyle Clinic, it does not
seem to be an important marker for who will continue to utilize the service.

Median Income by Zip was a significant predictor in the multinomial model,
appeating to be different between No Follow-up and Low/High Follow-up. Although the
average median income by zip across level of participation did not show a trend in direction
and was not significant across the binomial model, this might be due to the cut-off points
placed on the outcome of interest. Perhaps socioeconomic status should be considered in
future studies that have larger samples.

Although Race/Ethnicity did not vary by level of participation ot patticipation in
IMAs, it did approach significance across the binomial outcomes (p = 0.06) and was
significant across participation in SMAs. Additionally, its significance in the multinomial and
SMA models and near significance in the binomial model (p = 0.06), shows that at The
Lifestyle Clinic, utilization of lifestyle appointments can be predicted by a patient’s race.

The number of medications recorded at the intake visit was a significant predictor in
the multinomial model. Because thee was a non-significant trend in increasing number of
medications across the three levels of participation (No Follow-up vs. Low Follow-up vs.
High Follow-up), it is logical to consider that those who take more medications might feel
more motivated to engage in lifestyle behavior change than those with fewer medications or
might be in a later stage of readiness to change, especially as the threat of initiating
medication can create a desire to engage in lifestyle behaviors (Hultgren, Jonasson, &
Billhult, 2014; Peyrot et al., 2005). Another explanation could be that the physician might

stress the importance of returning more for those patients taking more medications.
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Anecdotally, patients at The Lifestyle Clinic cite the desire to come off of medications as a
reason for participation, and number of medications should be considered an important
consideration in determining who will utilize lifestyle appointments.

The Charlson Comorbidity Index was a significant predictor in three of the four
logistic regression models, all showing that an increasing score is associated with less
participation in lifestyle medical appointments. This might suggest that more ill patients find
participation in a voluntary physician-recommended activity, like lifestyle medical
appointments, harder to do, or comorbidity with depression might be making it more
difficult to participate in any recommended follow-up. So, instead of serving as a cue to
action, increasing level of disease might signify a barrier to participation in lifestyle
appointments.

The finding that those who chose to participate in lifestyle IMAs for follow-up had a
significantly higher BMI than those who had no lifestyle IMA follow-up might reflect that
extremely obese individuals prefer privacy over a group environment for dealing with their
chronic conditions, perhaps because IMAs might be perceived as a less threatening
healthcare environment (Phelan et al., 2015). Another explanation might the strong link
between depression and weight gain (Vogelzangs et al., 2008) confounds participation in
lifestyle appointments, so that those who are depressed prefer one-on-one attention from
the physician or find the group participation more difficult. Alternatively, as obese
individuals are known to utilize primary care services more than non-obese individuals
(Bertakis & Azari, 2005), it might mean that lifestyle IMAs appear more similar to standard
primary care services than do lifestyle SMAs. Being sensitive to an individual’s needs or

wants in adopting lifestyle behaviors is important. Continuing to offer IMAs might allow
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The Lifestyle Clinic to reach more extremely obese individuals in a more private and familiar
clinical setting.

Family history was also significant at the bivariate level. This variable remained
significant in the multivariate analysis with other variables controlled. More than half of the
patients attending The Lifestyle Clinic had a positive family history of chronic conditions,
and the presence of a family history differed significantly by level of participation and for
participation in SMA follow-up appointments. This, and its significance in determining level
of participation in follow-up appointments and participation SMA follow-up appointments
in the regression models, might reflect its role as a cue to action (Glanz et al., 2008). Another
explanation of the finding that family history is important to participation might be that if
your risk is family history and not personal, you might be more willing to talk about it in a
group setting. Identifying those patients with a family history might allow The Lifestyle
Clinic determine who is more or less likely to participate in lifestyle appointments, and the
lifestyle physicians might be able to better understand a patient’s motivation for participation
it a thorough family history is documented and explored.

The high percentage of patients seen at the intake visit by the Attending Physician
over the Trainee Physician is likely a function of the Attending having substantially more
clinical sessions than the Trainee, although it is possible that it might reflect experience or
familiarity with a physician who is present at the clinic more often. Although it was found
that the proportion of patients who participated in follow-up IMAs differed by intake
physician, the validity of these results is questionable considering the small number of
patients seen by the Trainee Physician at the intake visit. Yet, it might be possible that the
Attending Physician was encouraging patients to follow-up in SMAs more than the Trainee,

resulting in a smaller than expected number of patients who participated in an IMA follow-
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up and in making Intake Physician a significant predictor in the multinomial and IMA
models when the Personal/Social Modifying Factors variables are not included. However,
the lack of significance within all of the logistic regression models when the Personal/Social
Modifying Factors variables are included suggests that distinguishing between intake lifestyle
physicians may not be a useful factor for determining participation in follow-up lifestyle
services.

It is interesting to note that for those patients for whom data was available, all of the
Personal/Social Modifying Factors variables demonstrated that, on average, patients self-
reported worse than average for either the U.S. general population or for the calibrated
sample of the PROMIS-29. Those who attend The Lifestyle Clinic start with poorer than
average outcomes, and it seems that those individuals who report more anxiety and more
depression can significantly impact level of participation and participation in SMAs.
Although anxiety/depression, embedded within the number of chronic conditions variable,
was not a significant predictor of participation in follow-up appointments, it should be noted
this measure for anxiety/depression relied on documented ICD-9-CM codes recorded in the
patients’ problem lists and is unlikely to accurately reflect an individual’s mood at the time of
the intake visit. Additionally, the significant findings can be logically explained: those who
report more anxiety might feel more compelled to do something about their current health
status and follow-up with recommended lifestyle medical appointments, while those who
report more depression might be less motivated or capable of following through on such
recommendations. Considering that patients with diagnosed anxiety disorders tend to use
more primary care and emergency services and report more medical illnesses (Deacon,
Lickel, & Abramowitz, 2008; Harter, Conway, & Merikangas, 2003) and that even though

depression patients tend to be high medical utilizers and have more chronic illness, they also
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may delay important medical visits and recommended treatments (Katon, 2011), this logic
holds. Similarly, those who reported low satisfaction in their social role were significantly less
likely to participate in IMA follow-up appointments perhaps demonstrating that perceived
social role can influence self-care behaviors like attending follow-up lifestyle appointments,
especially one-on-one follow-up, which puts more attention on the individual (Nilsen,
Bakke, Rohde, & Gallefoss, 2014).

Finally, when excluding the Personal/Social Modifying Factors to check for
robustness of results, it is interesting to find that the variable, Race/Ethnicity, previously
non-significant became significant in an additional model. This suggests that these variables,
perhaps especially self-reported anxiety and depression, explain differences across racial and
ethnic groups (Williams, Chapman, Wong, & Turkheimer, 2012). The robustness of Family
History and BMI are demonstrated, as they stay significant in the models in which they were
significant before.

Strengths and Limitations

This study is strong as it is a reflection of a real-world experience providing lifestyle
services. Additionally, as it includes every adult patient that was seen in The Lifestyle Clinic
during the specified time frame, it is comprehensive and does not suffer from selection bias.
Although this study relied heavily on data recorded by a medical assistant or physician, the
inclusion of self-reported data, such as the Personal/Social Modifying Factors, is a strong
point for a medical record review. The study, though, has some weaknesses. The inclusion of
a comparison population that did not participate in The Lifestyle Clinic would have been
advantageous, as it would have added the dimension of understanding utilization and non-
utilization of the intake visit. In addition, the small number of patients included might have

affected the power to detect important differences. Given small sample sizes, this study was
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unable to test whether determinants of follow-up were different for men and women or for
whites and minorities. Additionally, this study has little external validity. In this setting,
patients were largely of minority background and typically low-income. These findings may
not hold in samples with higher incomes or different racial/ethnic backgrounds, given
different resources and expectations regarding lifestyle change behaviors. Yet, a strength is
that it provides specific information for The Lifestyle Clinic staff going forward.
Implications and Recommendations for Research and Practice

Real-world, clinic-based research that incorporates health behavior and health
promotion theories is limited. Applying theories to understanding important clinical topics,
such as utilization of services, is also important. Future research could extend the findings
from this study, particularly by examining other settings, or by collecting larger samples.
Future research in a clinic with a different patient population could test whether these
findings hold true in other populations, as well. Future studies might also be able to
investigate stratified samples. Larger samples would also be helpful for testing whether
determinants vary by gender or race, and finding an ideal comparison group, perhaps those
referred but who never arrived for a lifestyle appointment, might prove useful in determining
other important factors that determine utilization. Additionally, exploring the use of tools in
a research setting that specifically test the Health Belief Model in determining utilization of

lifestyle appointments could prove valuable.
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Table 1. Variables and their relationship to attendance at lifestyle appointments by modifying factors and cues to action constructs of
the Health Belief Model along with variable definition

Construct

Exposure Variable Relationship to Attendance at Lifestyle Appointments and Variable Definition

Demographic Persons of a certain age, gender, race/ethnicity, insurance status, or socioeconomic status might be more likely to

Age participate in lifestyle appointments. For example, those with government insurance might be more likely to
participate due to the lack of co-pays. Age (in years) is determined on day of intake. Median Income by Zip is

Median Income by determined by the median household income of the patient’s zip code according to Census Bureau data. Gender

Zip and Race/Ethnicity are self-reported. Insurance is documented as in medical record but broken down by

Gender private/self-pay or government insurance.

Race/Ethnicity

Insurance

Clinical/Cues to  Persons who use more medications, have a family history of an important chronic disease, or who suffer from

Action more chronic disease might be more motivated to attend lifestyle appointments. Alternatively, those who have

Number of more disease burden might be less able to participate, or those with a single/new diagnosis might be more

Medications motivated to participate to ward off chronic disease. Number of medications is determined by the quantity of
medications self-reported by the patient at the time of an intake visit. The Charlson Comorbidity Index is a

Chatlson validated, weighted measure of severe chronic conditions. Number of Other Conditions is an non-weighted index

Comorbidity Index  of hypertension, dyslipidemia, pre-diabetes, anxiety/depression, coronary artery disease, and obesity. BMI is

Number Other calculated from the height and weight as documented at the intake visit. Family History is determined as a family

Conditions history positive for hypertension, dyslipidemia, coronary artery disease, myocardial infarction, diabetes, stroke,
chronic obstructive pulmonary disease, or chronic kidney disease as recorded in the intake note. The Intake

BMI Physician is determined by whether the Trainee or Attending Physician saw the patient and documented the intake

Family History visit.

Intake Physician




Personal/Social
Physical Function
Anxiety
Depression
Fatigue

Sleep Disturbance

Satisfaction with
Social Role

Pain Interference
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Persons with better physical function, satisfaction with social role and with less anxiety, depression, fatigue, sleep
disturbance, and pain interference might be more able to participate in lifestyle appointments and the physician
recommendations. Additionally, they might be in the “mood” or mental/physical state that will allow them to
participate in lifestyle appointments. Alternatively, those with worse self-reported outcomes might be more
motivated to engage in lifestyle appointments to help improve outcomes. These scores are determined by the
PROMIS-29, a validated measure of these health outcomes in the U.S. population. The higher the score, the more
of the concept that is measured for each variable captured with the PROMIS-29.




Table 2. Charlson Comorbidity Index and Total Possible Score as
determined by ICD-9-CM diagnosis codes as recorded in the
problem list at the intake visit (Chatlson et al., 2008; Chatlson et al.,
1987; Deyo et al., 1992)

Condition/Disease State Points

Myocardial Infarction

Congestive Heart Failure

Peripheral Vascular Disease

Cerebrovascular Disease

Dementia

Chronic Pulmonary Disease

Connective Tissue Disease-Rheumatic Disease
Peptic Ulcer Disease

Mild Liver Disease

Diabetes without complications

1

1

1

1

1

1

1

1

1

1

Diabetes with complications 2
Paraplegia and Hemiplegia 2
Renal Disease 2
Cancer 2
Moderate or Severe Liver Disease 3
Metastatic Carcinoma 6
6

AIDS/HIV

Total Possible Points 33

Table 3. Chronic Conditions Index (not defined by the Charlson
Comorbidity Index, but important to patients of The Lifestyle Clinic)
determined by ICD-9-CM diagnosis codes as recorded in the
problem list at the intake visit

Condition/Disease State Points

Hypertension
Dyslipidemia
Pre-diabetes
Anxiety/Depression

Coronary Artery Disease

—_ = e e e e

Obesity

(=)}

Total Possible Points




Table 4. Descriptive characteristics of patients attending intake
lifestyle appointments as Mean (Standard Deviation) or Percent

Descriptive Statistic

Demographic
Age (in years) 48.0 (12.9)
Median Income by Zip (in $) 58210 (19182)
Gender

Male (in %) 11

Female (in%bo) 81
Race/Ethnicity

White (in %) 12

Black (in %) 76

Hispanic (in %) 4

Other (in %) 8
Insurance

Private/Self-pay (in %) 46

Government (in %) 54

Clinical/Cues to Action

Number of Medications 6.5 (4.5
Charlson Comorbidity Index 2.0 (2.6)
Number Other Conditions 2.2 (0.9
BMI (in kg/m? 40.0 (8.3)
Family History (in %)

No (in %) 46

Yes (in %) 54
Intake Physician

Trainee (in %) 15

Attending (in %) 85
Personal/Social
Physical Function (T-score) 46.1  (9.0)
Anxiety (T-score) 55.8 (10.6)
Depression (T-score) 529 (11.1)
Fatigue (T-score) 55.5 (10.3)
Sleep Disturbance (T-score) 534 (9.2
Satisfaction in Social
Role (T-score) 44.4 (10.9)

Pain Interference (T-score) 555 (11.1)
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Table 5. Type of participation (Individual Medical Appointment (IMA) vs. Shared
Medical Appointment (SMA)) in lifestyle medical appointments in percent

Follow-up in Shared Medical Appointments

(SMAs)
None 1 or more
None 46 36
Follow-up in Individnal Medical
Appointments (IMAs)
1 or more 7 11

Table 6. Percent with Chronic Condition

Condition/Disease State

Percent with Condition

Myocardial Infarction
Congestive Heart Failure
Peripheral Vascular Disease
Cerebrovascular Disease
Dementia

Chronic Pulmonary Disease
Connective Tissue Disease-Rheumatic Disease
Peptic Ulcer Disease

Mild Liver Disease

Diabetes without complications
Diabetes with complications
Paraplegia and Hemiplegia
Renal Disease

Cancer

Moderate or Severe Liver Disease
Metastatic Carcinoma
AIDS/HIV

Hypertension

Dyslipidemia

Pre-diabetes
Anxiety/Deptession

Coronary Artery Disease

Obesity

— O W o O N O = O

S~
()

10

65
31
11
19

90




Table 7. Characteristics of patients as Mean (Standard Deviation) or Percent for Multinomial (Multi.) and Binomial (Bin.) Models
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Multi. Bin.
Low High Test Multi. Test Bin.
Outcome No Follow-up Follow-up Follow-up  Statistic = p-value'  Statistic p-value’
Demographic (n=46) (n=32) (n=22)
Age (in years) 49.3 (12.9) 43.0 (11.7) 52.7 (12.6) 4.36 0.02 0.91 0.37
Median Income by Zip (in $) 58913 (21607) 57540 (16069) 57717 (18738) 0.95 0.74
Gender
Male (in %) 9 8 2 2.16 0.34 0.02 0.89
Female (in%) 37 24 20
Race/Ethnicity
Non-Black (in %) 15 7 2 4.62 0.10 3.46 0.06
Black (in %) 31 25 20
Insurance
Private/Self-pay (in %) 23 15 8 1.13 0.57 0.55 0.46
Government (in %) 23 17 14
Clinical/Cues to Action
Number of Medications 59 (4.1) 6.1 (4.2 8.0 (5.3) 1.83 0.17 -1.09 0.27
Charlson Comorbidity Index 0.8 (1.1 0.7 (0.7 0.9 (1.0 0.19 0.70 0.36 0.84
Number Other Conditions 2.1 (0.8) 2.1 (1.0 2.5 (0.9 1.02 0.19 -0.95 0.41
BMI (in kg/m? 38.5 (8.7) 37.6 6.7 41.8 (9.2 1.84 0.16 -0.48 0.04
Family History (in %)
No (in %) 30 6 11 16.46 <0.001 11.35  <0.001
Yes (in %) 16 26 11
Intake Physician
Trainee (in %) 6 4 5 Fisher’s 0.04 0.26 0.01
Attending (in %) 40 28 17
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Personal/Social (n=41) (n=30) (n=19)

Physical Function (T-score) 45.1 (8.0) 48.4 (9.1 45.0 (9.8) 1.38 0.26 -1.04 0.30
Anxiety (T-score) 549 (10.8) 54.8 (10.5) 59.7 (10.1) 1.60 0.21 -0.81 0.42
Depression (T-score) 533 (11.2) 52.0 (10.9) 53.4 (12.0) 0.15 0.86 0.35 0.72
Fatigue (T-score) 545 (10.2) 56.1 (10.0) 57.0 (11.5) 0.45 0.04 -0.90 0.37
Sleep Disturbance (T-score) 52.6 (7.2 534 (9.4 552 (12.5) 0.54 0.58 -0.81 0.42
Satisfaction in Social

Role (T-score) 455 (11.5) 454 (10.2) 40.8 (10.5) 1.35 0.26 0.80 0.43
Pain Interference (T-score) 56.3 (11.5) 53.8 (9.7 56.3 (12.2) 0.51 0.60 0.67 0.51

' = Compatison across 3 subcategories of Attendees (Intake Only, Low Follow-up (1 or 2 follow-up visits), or High Follow-up (3 or

more follow-up visits)), using Chi-square test of homogeneity of proportions (or Fisher's exact test) for categorical variables and one-way

fixed effects ANOVA for continuous variables

>= Comparison across 2 subcategories of Attendees (Intake Only vs. Any Follow-up (1 or more follow-up visits)), using Chi-square test

of homogeneity of proportions for categorical variables and t-tests for continuous variables



Table 8. Odds Ratios and corresponding p-values for four different logistic regression models evaluating the relationship of
Demographic Modifying Factors, Clinical Modifying Factors/Cues to Action, and Personal/Social Modifying Factors to various
outcomes. Two models investigate the number/level of participation in lifestyle follow-up appointments and two models investigate the

type of participation in lifestyle follow-up appointments.
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Models based on number/ level of follow-up appointments

Models based on type of follow-up appointment

No
Outcome Multinomial: Binomial: Individual vs. No SMA
None vs. Low' None vs. Any vs. Any
vs. High*’ p Any’ p Individual® p SMA’ P

Demographic
Age 1.00 0.87 0.98 0.40 093  0.18 0.98 0.36
Median Income by Zip 1.03 0.04 1.03 0.15 1.08  0.09 1.00 0.74
Gender

Male - - -- -- -- -- - --

Female 2.54 0.19 1.22 0.82 51.58  0.08 0.81 0.81
Race/Ethnicity

Non-Black -- -- -- -- -- -- -- --

Black 4.30 0.04 5.07 0.06 0.48  0.67 8.65 0.02
Insurance

Private/Self-pay - - - - - - - -

Government 1.01 0.98 0.87 0.83 0.03  0.04 2.28 0.20
Clinical/Cues to Action
Number of Medications 1.17 0.02 1.18 0.06 1.65  0.04 1.16 0.07
Charlson Comorbidity Index 0.58 0.03 0.50 0.03 0.15  0.02 0.59 0.09
Number Other Conditions 1.49 0.17 1.39 0.34 279  0.14 1.57 0.19
BMI 1.03 0.33 1.00 0.64 1.23  0.03 0.98 0.69

Family History



No
Yes

Intake Physician
Trainee
Attending

Personal/Social
Physical Function
Anxiety
Depression
Fatigue

Sleep Disturbance

Satisfaction in Social
Role

Pain Interference

1.05
1.16
0.87
0.99
1.02

0.95
0.96

0.23
0.001
0.002

0.80

0.50

0.13
0.17

1.03
1.21
0.87
1.02
1.00

0.96
0.97

0.47
0.02
0.02
0.61
0.98

0.40
0.41

1.15
1.30
0.70
0.94
0.98

0.72
0.98

0.052

0.02

0.22
0.07
0.04
0.49
0.83

0.03
0.73

1.06
1.12
0.92
1.02
1.03

1.03
0.98
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0.23
0.03
0.12
0.73
0.56

0.54
0.50

'= Low Follow-up defined as 1 or 2 appointments

°= High Follow-up defined as 3 or more appointments
’= Due to missingness of the Personal/Social Modifying Factors variables, the models were run without these variables to check for

robustness. In the multinomial model, Family History stays significant (OR 2.41, 95% CL: 1.03, 5.63; p = 0.04), but Race/Ethnicity is
additionally significant (OR 3.03, 95% CL: 1.02, 9.02; (p<<0.05), while Number of Medications is no longer significant (p = 0.23). In the
SMA model, Family History stays significant (OR 2.78, 95% CL: 1.08, 7.25; p = 0.03), but Race/Ethnicity is additionally significant (OR

4.50, 95% CL: 1.26, 16.10; p = 0.02). No meaningful changes in results for the Binomial or IMA models were found.



54

References

Ali, N. S. (2002). Prediction of coronary heart disease preventive behaviors in women: a test

of the health belief model. Women Health, 35(1), 83-96. doi: 10.1300/J013v35n01_06
American Academy of Family Physicians. (n.d.-a). Coding for Group Visits. Retrieved

September 24, 2013, from http://www.aafp.org/practice-
management/payment/coding/group-visits.html
American Academy of Family Physicians. (n.d.-b). Shared Medical Appointments/Group
Visits. American Academy of Family Physicians,. from
http:/ /www.aafp.org/about/ policies/all/shared-medical.html

American Diabetes Association. (2009). Standards of medical care in diabetes--2009. Diabetes

Care, 32 Suppl 1, S13-61. doi: 10.2337/dc09-S013

American Diabetes Association. (2014). Standards of medical care in diabetes--2014. Diabetes

Care, 37 Suppl 1, S14-80. doi: 10.2337/dc14-S014
Andersen, R., & Newman, J. F. (2005). Societal and Individual Determinants of Medical

Care Utilization in the United States. Milbank Quarterly, §3(4). doi: 10.1111/j.1468-
0009.2005.00428.x

Appel, L. J., Champagne, C. M., Harsha, D. W., Cooper, L. S., Obarzanek, E., Elmer, P.

J., ... Writing Group of the, P. C. R. G. (2003). Effects of comprehensive lifestyle
modification on blood pressure control: main results of the PREMIER clinical trial.

JAMA: the journal of the American Medical Association, 289(16), 2083-2093. doi:

10.1001/jama.289.16.2083

Bertakis, K. D., & Azari, R. (2005). Obesity and the use of health care services. Obes Res,

13(2), 372-379. doi: 10.1038/0by.2005.49



55

Bertakis, K. D., Azari, R., Helms, L. J., Callahan, E. J., & Robbins, J. A. (2000). Gender
differences in the utilization of health care services. | Fam Pract, 49(2), 147-152.

Calnan, M. W., & Moss, S. (1984). The health belief model and compliance with education
given at a class in breast self-examination. | Health Soc Bebav, 25(2), 198-210.

Cella, D., Riley, W., Stone, A., Rothrock, N., Reeve, B., Yount, S., . .. Group, P. C. (2010).
The Patient-Reported Outcomes Measurement Information System (PROMIS)
developed and tested its first wave of adult self-reported health outcome item banks:
2005-2008. | Clin Epidemiol, 63(11), 1179-1194. doi: 10.1016/j.jclinepi.2010.04.011

Centers for Disease Control and Prevention. (2014). Diabetes Home. Retrieved November
25, 2014, from http://www.cdc.gov/diabetes/home/index.html

Centers for Medicare & Medicaid Services. (2012a). Intensive Behavioral Therapy (IBT) for
Cardiovascular Disease (CVD): Department of Health and Human Services.

Centers for Medicare & Medicaid Services. (2012b). Intensive Behavioral Therapy (IBT) for
Obesity. In Medicare Learning Network: Medicare Preventive Services (Ed.):
Department of Health and Human Services.

Centers for Medicare & Medicaid Services. (2013a). Home > Medicare > Accountable Care
Organizations (ACO) > Accountable Care Organizations (ACO). Retrieved
November 25, 2014, from https://www.cms.gov/Medicare/Medicare-Fee-for-
Service-Payment/ACO/index.html?redirect=/aco/

Centers for Medicare & Medicaid Services. (2013b). National Health Expenditures 2012
Highlights Centers for Medicare & Medicaid Services, Office of the Actuary,
National Health Statistics Group.

Charlson, M. E., Charlson, R. E., Peterson, J. C., Marinopoulos, S. S., Briggs, W. M., &

Hollenberg, J. P. (2008). The Charlson comorbidity index is adapted to predict costs



56

of chronic disease in primary care patients. | Clin Epidemiol, 61(12), 1234-1240. dot:
10.1016/j.jclinepi.2008.01.006

Charlson, M. E., Pompei, P., Ales, K. L., & MacKenzie, C. R. (1987). A new method of
classifying prognostic comorbidity in longitudinal studies: development and
validation. | Chronic Dis, 40(5), 373-383.

Chobanian, A. V., Bakris, G. L., Black, H. R., Cushman, W. C., Green, L. A., 1zzo, J. L.,
Jr., ... National High Blood Pressure Education Program Coordinating, C. (2003).
Seventh report of the Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure. Hypertension, 42(6), 1206-1252.
doi: 10.1161/01.HYP.0000107251.49515.c2

Christensen, A. J., Martin, R., & Smyth, J. M. (2004). Encyclopedia of health psychology. New
York: Kluwer Academic/Plenum Publishers.

Cleary, P. D., Mechanic, D., & Greenley, J. R. (1982). Sex differences in medical care
utilization: an empirical investigation. | Health Soc Behav, 23(2), 106-119.

Cleveland Clinic. (n.d.). Shared Medical Appointments. Cleveland Clinie. from
http://my.clevelandclinic.org/patients-visitors/ prepare-appointment/shared-
medical-appointments.aspx

Cohen, S., Hartley, S., Mavi, J., Vest, B., & Wilson, M. (2012). Veteran experiences related to
participation in shared medical appointments. Mi/ Med, 177(11), 1287-1292.

Cowie, C. C.,, Rust, K. F., Ford, E. S., Eberhardt, M. S., Byrd-Holt, D. D., Li, C., . . . Geiss,
L. S. (2008). Full Accounting of Diabetes and Pre-Diabetes in the U.S. Population in

1988-1994 and 2005-2006. Diabetes Care, 32(2), 287-294. doi: 10.2337/dc08-1296



57

Culhane-Pera, K., Peterson, K. A., Crain, A. L., Center, B. A., Lee, M., Her, B., & Xiong, T.
(2005). Group visits for Hmong adults with type 2 diabetes mellitus: a pre-post
analysis. | Health Care Poor Underserved, 16(2), 315-327. doi: 10.1353/hpu.2005.0030

Dartmount-Hitchcock. (n.d.). Shared Medical Appointments. Dartnmouth-Hitcheock [ Patients &
Visitors/ Shared Medical Appointments. from http:/ /patients.dartmouth-
hitchcock.org/shared_medical_appts.html

Deacon, B., Lickel, J., & Abramowitz, J. S. (2008). Medical utilization across the anxiety
disorders. | Anxiety Disord, 22(2), 344-350. doi: 10.1016/}.janxdis.2007.03.004

Department of Health and Human Services. (2014). Million Hearts. Retrieved November
25, 2014, from http://millionhearts.hhs.gov/about_mh.html

Deyo, R. A., Cherkin, D. C., & Ciol, M. A. (1992). Adapting a clinical comorbidity index for
use with ICD-9-CM administrative databases. | Clin Epidemiol, 45(6), 613-619.

Diabetes Prevention Program Research Group. (2001). Protocol for the Diabetes Prevention
Program. (v. 4.5).

Diabetes Prevention Program Research Group, Knowler, W. C., Fowler, S. E., Hamman, R.
F., Christophi, C. A., Hoffman, H. J., ... Nathan, D. M. (2009). 10-year follow-up of
diabetes incidence and weight loss in the Diabetes Prevention Program Outcomes
Study. Lancet, 374(9702), 1677-1686. doi: 10.1016/S0140-6736(09)61457-4

Division of Nutrition, P. A., and Obesity,. (2014). Retrieved November 25, 2014, from
http:/ /www.cdc.gov/obesity/index.html

Eckel, R. H., Jakicic, J. M., Ard, J. D., de Jesus, J. M., Houston Miller, N., Hubbard, V. S,, . ..
Yanovski, S. Z. (2014). 2013 AHA/ACC Guideline on Lifestyle Management to

Reduce Cardiovascular Risk: A Report of the American College of



58

Cardiology/American Heart Association Task Force on Practice Guidelines. | A
Coll Cardiol, 63(25 Pt B), 2960-2984. doi: 10.1016/j.jacc.2013.11.003

Edelman, D., McDulffie, J. R., Oddone, E., Gierisch, J. M., Nagi, A., & Williams, J. W. (2012)
Shared Medical Appointments for Chronic Medical Conditions: A Systematic Review.
Washington (DC).

Elliott, J. O., Ortman, C., Almaani, S, Lee, Y. H., & Jordan, K. (2014). Understanding the
Associations Between Modifying Factors, Individual Health Beliefs, and
Hemodialysis Patients' Adherence to a Low-Phosphorus Diet. | Ren Nutr. doi:
10.1053/.jtn.2014.08.006

Emory Healthcare. (2013). Emory University Hospital: Community Health Needs
Assessment.

Fields, L. E., Burt, V. L., Cutler, J. A., Hughes, J., Roccella, E. J., & Sorlie, P. (2004). The
Burden of Adult Hypertension in the United States 1999 to 2000: A Rising Tide.
Hypertension, 44(4), 398-404. doi: 10.1161/01.HYP.0000142248.54761.56

Fletcher, B., Berra, K., Ades, P., Braun, L. T., Burke, L. E., Durstine, J. L., . . . Preventive
Cardiovascular Nurses, A. (2005). Managing abnormal blood lipids: a collaborative
approach. Circulation, 112(20), 3184-3209. doi:
10.1161/CIRCULATIONAHA.105.169180

Fryar, C. D., Carroll, M. D., & Ogden, C. L. (2012). Prevalence of Overweight, Obesity, and
Extreme Obesity Among Adults: United States, Trends 1960-1962 Through 2009—
2010: Centers for Disease Control.

Glanz, K., Rimer, B. K., & Viswanath, K. (2008). Health behavior and health education : theory,

research, and practice (4th ed.). San Francisco, CA: Jossey-Bass.



59

Go, A. S., Bauman, M. A., Coleman King, S. M., Fonarow, G. C., Lawrence, W., Williams,
K. A, ... Prevention. (2014). An effective approach to high blood pressure control:
a science advisory from the American Heart Association, the American College of
Cardiology, and the Centers for Disease Control and Prevention. Hypertension, 63(4),
878-885. doi: 10.1161/HYP.0000000000000003

Green, E. P., Wendland, J., Carver, M. C., Hughes-Rinker, C., & Mun, S. K. (2012). Lessons
learned from implementing the patient-centered medical home. In# | Telemed Appl,
2072, 103685. doi: 10.1155/2012/103685

Grundy, S. M. (2005). Diagnosis and Management of the Metabolic Syndrome: An American
Heart Association/National Heart, Lung, and Blood Institute Scientific Statement.
Cirenlation, 112(17), 2735-2752. doi: 10.1161/CIRCULATIONAHA.105.169404

Guirguis, A. B., Lugovich, J., Jay, J., Sanders, K. A., Cioffi, S. T., Jeffery, S. M., & Kravetz, J.
D. (2013). Improving diabetes control using shared medical appointments. Az |
Med, 126(12), 1043-1044. doi: 10.1016/j.amjmed.2013.06.019

Harter, M. C., Conway, K. P., & Merikangas, K. R. (2003). Associations between anxiety
disorders and physical illness. Eur Arch Psychiatry Clin Neurosci, 253(6), 313-320. doi:
10.1007/s00406-003-0449-y

Henley, D. E. (2003). Coding better for better reimbursement. Fam Pract Manag, 10(1), 29-35.

Hill, E. (2008). Time is on your side: coding on the basis of time. Fam Pract Manag, 15(9), 17-
21.

Huang, J., Yu, H., Marin, E., Brock, S., Carden, D., & Davis, T. (2004). Physicians' weight
loss counseling in two public hospital primary care clinics. Academic medicine: jonrnal of
the Association of American Medical Colleges, 79(2), 156-161.

Hughes, C. (2007). Coding and Documentation. Family Practice Management, 14(8), 12-13.



60

Hultgren, F., Jonasson, G., & Billhult, A. (2014). From resistance to rescue--patients' shifting
attitudes to antithypertensives: a qualitative study. Scand | Prim Health Care, 32(4), 163-
169. doi: 10.3109/02813432.2014.982365

Hyre, A. D., Muntner, P., Menke, A., Raggi, P., & He, J. (2007). Trends in ATP-III-defined
high blood cholesterol prevalence, awareness, treatment and control among U.S.
adults. Annals of epidemiology, 17(7), 548-555. doi: 10.1016/j.annepidem.2007.01.032

Katon, W. J. (2011). Epidemiology and treatment of depression in patients with chronic
medical illness. Dialogues Clin Nenroscz, 13(1), 7-23.

Knowler, W. C., Barrett-Connor, E., Fowler, S. E., Hamman, R. F., Lachin, J. M., Walker, E.
A., ... Diabetes Prevention Program Research, G. (2002). Reduction in the
incidence of type 2 diabetes with lifestyle intervention or metformin. The New
England journal of medicine, 346(6), 393-403. doi: 10.1056/NEJMoa012512

Kullgren, J. T., McLaughlin, C. G., Mitra, N., & Armstrong, K. (2012). Nonfinancial barriers
and access to care for U.S. adults. Health Serv Res, 47(1 Pt 2), 462-485. doi:
10.1111/5.1475-6773.2011.01308.x

Laws, R., & Counterweight Project, T. (2004). A new evidence-based model for weight
management in primary care: the Counterweight Programme. Journal of human nutrition
and dietetics: the official journal of the British Dietetic Association, 17(3), 191-208. doi:
10.1111/5.1365-277X.2004.00517 .x

Laz, T. H., Rahman, M., Pohlmeier, A. M., & Berenson, A. B. (2014). Level of Nutrition
Knowledge and Its Association with Weight Loss Behaviors Among Low-Income
Reproductive-Age Women. | Community Health. doi: 10.1007/s10900-014-9969-9

LeFevre, M. L., & U.S. Preventive Services Task Force. (2014). Behavioral counseling to

promote a healthful diet and physical activity for cardiovascular disease prevention in



61

adults with cardiovascular risk factors: u.s. Preventive services task force
recommendation statement. Ann Intern Med, 161(8), 587-593. doi: 10.7326/M14-1796

Lianov, L. (2010). Physician Competencies for Prescribing Lifestyle Medicine. [AM.A,
304(2). doi: 10.1001/jama.2010.903

Lloyd-Jones, D., Adams, R., Carnethon, M., De Simone, G., Ferguson, T. B., Flegal, K, . ..
Stroke Statistics, S. (2008). Heart Disease and Stroke Statistics--2009 Update: A
Report From the American Heart Association Statistics Committee and Stroke
Statistics Subcommittee. Circulation, 119(3), e21-e181. doi:
10.1161/CIRCULATIONAHA.108.191261

Manitoba Centre for Health Policy. (2014a). ICD-9-CM and ICD-10 Coding Algorithms for
Charlson Comorbidities.

Manitoba Centre for Health Policy. (2014b). MCHP SAS Code - Calculating a Longitudinal
Charlson Comorbidity Index Score.

Manitoba Centre for Health Policy. (2014c). MCHP SAS Code - Charlson Index - Working
with 3-digit ICD-9-CM Codes.

McCormick, D., Sayah, A., Lokko, H., Woolhandler, S., & Nardin, R. (2012). Access to care
after Massachusetts' health care reform: a safety net hospital patient survey. | Gen
Intern Med, 27(11), 1548-1554. doi: 10.1007/s11606-012-2173-7

Michigan Population Studies Center. (n.d.). Median Household Income [2006-2070]. Retrieved
from: http://www.psc.ist.umich.edu/dis/census/Features/tract2zip/index.html

Miller, E. R., 3rd, Etlinger, T. P., Young, D. R., Jehn, M., Chatleston, J., Rhodes, D., . ..
Appel, L. J. (2002). Results of the Diet, Exercise, and Weight Loss Intervention Trial

(DEW-IT). Hypertension, 40(5), 612-618.



62

Moyer, V. A., & U.S. Preventive Services Task Force. (2012). Screening for and management
of obesity in adults: U.S. Preventive Services Task Force recommendation statement.
Ann Intern Med, 157(5), 373-378. doi: 10.7326/0003-4819-157-5-201209040-00475

National Cancer Institute. (2005). Theory at a Glance: A Guide for Health Promotion
Practice. Washington, D.C.: U.S. Department of Health and Human Services.

National Institutes of Health. (2000, 2000/10//). The Practical Guide Identification,
Evaluation, and Treatment of Overweight and Obesity in Adults. NIH Publication,
00-4084.

Nilsen, V., Bakke, P. S., Rohde, G., & Gallefoss, F. (2014). Predictors of health-related
quality of life changes after lifestyle intervention in persons at risk of type 2 diabetes
mellitus. Qual Life Res, 23(9), 2585-2593. doi: 10.1007/s11136-014-0702-2

Noftsinger, E. B. (2009). Running group visits in_your practice. New Y ork: Springer.

Norcross, J. C., & Prochaska, J. O. (2002). Using the stages of change. The Harvard mental
health letter | from Harvard Medical School, 18(11), 5-7.

Orbell, S., Crombie, I., & Johnston, G. (1996). Social cognition and social structure in the
prediction of cervical screening uptake. British Journal of Health Psychology, 1(1), 35-50.
doi: 10.1111/§.2044-8287.1996.tb00490.x

Ornish, D., Brown, S. E., Scherwitz, L. W., Billings, J. H., Armstrong, W. T., Ports, T. A, . ..
Gould, K. L. (1990). Can lifestyle changes reverse coronary heart disease? The
Lifestyle Heart Trial. Lancet, 336(8708), 129-133.

Palaniappan, L. P., Muzaffar, A. L., Wang, E. J., Wong, E. C., & Orchard, T. J. (2011).
Shared medical appointments: promoting weight loss in a clinical setting. | Aw Board

Fam Med, 24(3), 326-328. doi: 10.3122/jabfm.2011.03.100220



63

Peyrot, M., Rubin, R. R., Lauritzen, T., Skovlund, S. E., Snoek, F. J., Matthews, D. R., . . .
International, D. A. P. (2005). Resistance to insulin therapy among patients and
providers: results of the cross-national Diabetes Attitudes, Wishes, and Needs
(DAWN) study. Diabetes Care, 28(11), 2673-2679.

Phelan, S. M., Burgess, D. J., Yeazel, M. W., Hellerstedt, W. L., Griffin, J. M., & van Ryn, M.
(2015). Impact of weight bias and stigma on quality of care and outcomes for
patients with obesity. Obes Rer. doi: 10.1111/0br.12266

Pi-Sunyer, X., Blackburn, G., Brancati, F. L., Bray, G. A., Bright, R., Clark, J. M., . ..
Yanovski, S. Z. (2007). Reduction in weight and cardiovascular disease risk factors in
individuals with type 2 diabetes: one-year results of the look AHEAD trial. Diabetes
Care, 30(6), 1374-1383. doi: 10.2337/dc07-0048

PROMIS. (2013). PROMIS Instrument Development and Validation Scientific Standards
Version 2.0.

PROMIS. (n.d.). PROMIS Adult Profile Instruments.

Reiser, L. M. (2008). Health beliefs and bebaviors of college women., U Pittsburgh.

Robert Wood Johnson Foundation. (2010). Chronic Care: Making the Case for Ongoing
Care. Princeton, NJ.

Sheppler, C. R., Lambert, W. E., Gardiner, S. K., Becker, T. M., & Mansberger, S. L. (2014).
Predicting adherence to diabetic eye examinations: development of the compliance
withAnnual Diabetic Eye Exams Survey. Ophthalmology, 121(6), 1212-1219. dot:
10.1016/j.ophtha.2013.12.016

Sophocles, A. (2003). Time is of the essence: coding on the basis of time for physician

services. Fam Pract Manag, 10(6), 27-31.



64

Swaim, R. A., Barner, J. C., & Brown, C. M. (2008). The relationship of calcium intake and
exercise to osteoporosis health beliefs in postmenopausal women. Res Social Adm
Pharm, 4(2), 153-163. doi: 10.1016/j.sapharm.2007.03.004

Theobald, M., & Masley, S. (n.d.). A Guide to Group Visits for Chronic Conditions Affected
by Overweight and Obesity: American Academy of Family Physicians,.

U.S. Department of Health & Human Services. (2012). Home: Facts & Features: Fact
Sheets: Preventive Services Covered Under the Affordable Care Act. Retrieved
November 25, 2014, from
http:/ /www.hhs.gov/healthcatre/facts/factsheets/2010/07 / preventive-services-
list.html - CoveredPreventiveServicesforAdults

Venditti, E. M., Wylie-Rosett, J., Delahanty, L. M., Mele, L., Hoskin, M. A., Edelstein, S. L.,
& Diabetes Prevention Program Research, G. (2014). Short and long-term lifestyle
coaching approaches used to address diverse participant barriers to weight loss and
physical activity adherence. In# | Behav Nutr Phys Act, 11, 16. doi: 10.1186/1479-5868-
11-16

Vogelzangs, N., Kritchevsky, S. B., Beekman, A. T., Newman, A. B., Satterfield, S.,
Simonsick, E. M., . . . Penninx, B. W. (2008). Depressive symptoms and change in
abdominal obesity in older persons. Arch Gen Psychiatry, 65(12), 1386-1393. doi:
10.1001 /archpsyc.65.12.1386

Wadden, T. A., Webb, V. L., Moran, C. H., & Bailer, B. A. (2012). Lifestyle modification for
obesity: new developments in diet, physical activity, and behavior therapy. Circulation,

125(9), 1157-1170. doi: 10.1161/CIRCULATIONAHA.111.039453



65

Whelton, S. P., Chin, A., Xin, X., & He, J. (2002). Effect of aerobic exercise on blood
pressure: a meta-analysis of randomized, controlled trials. Ann Intern Med, 136(7),
493-503.

Whitlock, E. P., Orleans, C. T., Pender, N., & Allan, J. (2002). Evaluating primary care
behavioral counseling interventions: an evidence-based approach. American Journal of
Preventive Medicine, 22(4), 267-284.

Williams, M. T., Chapman, L. K., Wong, J., & Turkheimer, E. (2012). The role of ethnic
identity in symptoms of anxiety and depression in African Americans. Psychiatry Res,
199(1), 31-36. doi: 10.1016/j.psychres.2012.03.049

Wing, R. R., Hamman, R. F., Bray, G. A., Delahanty, L., Edelstein, S. L., Hill, J. O, . ..
Diabetes Prevention Program Research, G. (2004). Achieving weight and activity
goals among diabetes prevention program lifestyle participants. Obes Res, 12(9), 1426-
1434. doi: 10.1038/0by.2004.179

Wirth, C. K., James, D. C,, Fafard, M., & Ochipa, K. (2014). Developing weight
management messages and interventions for baby boomer men. Awz | Mens Health,
8(3), 258-266. doi: 10.1177/1557988313510731

Xin, X., He, J., Frontini, M. G., Ogden, L. G., Motsamai, O. I., & Whelton, P. K. (2001).
Effects of alcohol reduction on blood pressure: a meta-analysis of randomized

controlled trials. Hypertension, 38(5), 1112-1117.



