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ABSTRACT
A PILOT STUDY: OBSERVATIONS OF PATIENTS PARTICIPATING IN HEART
FAILURE SHARED MEDICAL APPOINTMENTS RECEIVING NUTRITION

EDUCATION

by

Hannah Hugo

May 2020

The purpose of this pilot project was to examine descriptive statistics from
patients who participated in heart failure (HF) shared medical appointments (SMAs) at a
mid-sized heart center in the Northwest, in which nutrition education was provided by
an RD. Information collected included blood pressure (BP), heart rate (HR), weight,
scores from the Minnesota Living with Heart Failure (MLHF) Survey, and the Atlanta
Heart Failure Knowledge (AHFK) questionnaire. Due to small sample size and lack of
control group, simple descriptive statistics, such as mean and median were used to
examine the data. Three of the participants were female and 4 were male. Five patients
in this group had a diagnosis of HF with reduced ejection fraction (HFrEF), and two
patients had a diagnosis of HF with preserved ejection fraction (HFpEF). Average weights
of the participants ranged from 171.4 |bs to 339.6lbs. Quality of life (QOL) for this group
of patients was diverse, average MLHF scores ranging from 0.4-78.3. The 3 lowest scores
on the MLHF questionnaire and the 3 lowest average HRs were observed in the 3
patients (21, 22 & 32) who had the lowest recorded weights in the group (<200lbs). The



2 highest average BPs were observed in the 2 patients (20 & 25) with HFpEF. One limited
potential trend that was detected within this data was that the 3 patients with average
weights <200lbs appeared to have lower MLHF scores (indicating higher QOL), as well as

lower HRs, than the 4 patients with weights >200lbs.
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CHAPTER 1
A PILOT STUDY: OBSERVATIONS OF PATIENTS PARTICIPATING IN HEART
FAILURE SHARED MEDICAL APPOINTMENTS WHILE RECEIVING NUTRITION

EDUCATION

Introduction

Heart Failure (HF) contributes about $30.7 billion to healthcare costs annually,
and impacts approximately 5.7 million Americans (Centers for Disease Control and
Prevention [CDC], 2019). HF is a type of heart disease, which falls under the umbrella
term: cardiovascular disease (CVD), which includes any disease or condition impacting
the cardiovascular system (“What is Heart Failure,” 2017). The heart is the driving force
of the circulatory system, and is responsible for pumping blood sufficiently to support the
rest of the body (Heart Failure, n.d). When its ability is restricted, it can result in HF
(“What is Heart Failure,” 2017). HF can be divided into 3 types: left sided HF, right sided
HF, and congestive HF (CHF), often referred to as just HF. Once a HF diagnosis is made,
the severity of HF (class I - class 1V) is determined, based on the symptoms that an
individual displays, as well lab tests/imaging (“Classes of Heart Failure”, n.d). Risk
factors that can contribute to the development of HF include: coronary artery disease
(CAD), high blood pressure/hypertension (HTN), diabetes (DM), smoking, a high
sodium, high cholesterol, and high saturated fat diet, lack of physical activity, as well as
obesity (CDC, 2019).

Treatment for HF includes a combination of medical and lifestyle approaches.
Medications are used to help control underlying diseases, such as HTN, CAD, and DM,

to decrease overall stress on the heart. Lifestyle changes, such as increasing physical



activity and changing dietary patterns, are also recommended. The 2015-2020 Dietary
Guidelines recommend that a person consuming a 2,000 calorie diet should have: 2 %
cups of vegetables, 2 cups of fruits, 60z of grains (half of which are whole grain), 3 cups
of low fat or fat free dairy, 5 % oz. protein, 5 tsp of non-tropical oils, and sugar and
saturated fats should be limited (A Closer Look Inside, n.d). The American Heart
Association (AHA) also emphasizes those same foods, as well as incorporating nuts and
legumes, reducing added sugars, and limiting sodium consumption to 1,500-
2,300mg/day. The AHA recommends the DASH (Dietary Approaches to Stop
Hypertension) diet as a suitable diet for Americans to follow, as it includes all of the
recommended components (The American Heart Association Diet and Lifestyle
Recommendations, 2017).

In 2016, the American Heart Association reported that, despite survival rates
increasing, about half of those diagnosed with HF will not live past 5 years (Mozaffarian
et al., 2016). Therefore, it is evident that additional interventions should be assessed
regarding the maintenance of this disease. One proposed method is through shared
medical appointments (SMAs). An SMA is typically a small group of approximately 10-
15 patients, all with the same or related medical diagnosis/condition. These patients are
seen by a multi-disciplinary medical team consisting of a nurse, a doctor, a pharmacist,
and sometimes a dietitian. Together the patients share their experiences, concerns,
questions, and discuss past stories with the SMA group (Shared Medical Appointments,
n.d). SMAs are considered to be most beneficial for patients with chronic conditions,
such as diabetes, HTN, asthma and heart disease/ HF (Shared Medical Appointments,

n.d). In their 2016 article, Smith et al. found that a group of 92 patients involved in a HF



SMA rated the appointments highly and reported that the discussions and sharing stories
and points of view was one of the most beneficial ways to help with the management of
HF. Additionally, it was found that there was a decrease of 33% in re-hospitalizations due
to HF compared to the control group (Smith, 2015). Shared medical appointments are a
newer concept for the maintenance of chronic health conditions, and while there is
research supporting the use SMAs, there is limited research available regarding the
potential benefits of adding a Registered Dietitian (RD) to the SMA team. When
considering the research regarding SMAs and nutrition education, there are a few gaps in
the literature that future research can shed some light on. The mode that nutrition
education is provided, either by an RD or other healthcare provider, is one gap that has
not been extensively studied. Further research is warranted to determine if RD provided
nutrition education might provide additional benefits to patients. Another area for further
research is the influence of the consistency and duration of nutrition education provided.
In a 2014 study, Smith et al. followed an intervention and a control group for 1
year. The SMA group received self-management education, which covered a variety of
topics, for 4 weeks, and then once more at the 6 month mark. For the standard care group,
the participants received education after discharge, a phone call, and then one more
follow up within 1 month. Some promising results were observed, such as the SMAC-HF
(Self- Management & Care of Heart Failure) group rated the meetings very positively.
However, the researchers also noted that more research is needed regarding the benefits
of “additional booster sessions,” or consistency of education provided over a 12-month
period of time (Smith et al., 2014). In 2016, Smith et al., reported outcomes after 72

appointments between the intervention group and the control group, finding similar



results as the 2014 study. They also found decreases in hospitalizations in the group
clinic patients group versus the group that received standard care (Smith et al., 2015).
While this study looked at the effects of consistent education over a 12 month period, the
education was varied, and did not provide extensive nutrition education, beyond
following a low sodium diet, managing fluids, and providing a recipe book (Smith et al.,
2015).

As the number of HF diagnoses continues to rise, and dietary intake remains one
of the main lifestyle focuses for controlling risk factors (cholesterol, HTN, type two
diabetes, CAD) that impact HF outcomes, it is important that extensive nutrition
education is incorporated into group medical appointments. Therefore, the purpose of this
pilot project is to collect and report descriptive statistics from participants who

participated in HF SMAs, in which nutrition education was provided by an RD.



CHAPTER II
LITERATURE REVIEW

Anatomy/ how heart works
In order to better understand the etiology, diagnosis, treatment and prevention of

HF, the anatomy and physiology of the heart must first be discussed. The circulatory
system consists of the heart, the arteries, the capillaries, the veins, the blood vessels, and
the blood (“How the Heart Works,” n.d.). The driving force of the circulatory system is
the heart, which is made up of 4 chambers. Within those chambers lies the right and left
atriums, the pulmonary, aortic, tricuspid, and the mitral valves, along with the right and
left ventricles. The main function of the heart is to pump blood throughout the body,
delivering nutrients and oxygen to the organs. The heart is connected to the circulatory
system by association to veins and to arteries (“How the Heart Works,” n.d.) and the
direction of blood flow is managed by the opening and closing of valves (“How the
Healthy Heart Works, n.d). De-oxygenated blood flows from the body to the heart’s right
atrium, and from the right atrium, it travels down to the right ventricle, by the opening of
the tricuspid valve (“How the Healthy Heart Works, n.d).When the pulmonary valve
opens, blood travels from the right ventricle to the pulmonary artery, where it can be sent
to the lungs for oxygenation. After oxygenation, blood travels back to the heart’s left
atrium via the pulmonary veins. The blood is sent to the left ventricle via the mitral valve,
and from there the blood can be sent to the aorta and back into circulation (“How the
Healthy Heart Works, n.d).The flow of blood through the heart (the cardiac cycle) can be
divided into 2 categories, systole and diastole (Fukuta & Little, 2009). Systole occurs
when the heart contracts and ejects, and diastole occurs when the heart goes through

“isovolumetric relaxation, early diastolic filling, diastasis, and atrial filling” (Fukuta &



Little, 2009). In an individual with no heart complications, the heart is able to fill, empty
and contract adequately (Fukuta & Little, 2009), and is strong enough to pump blood at a
sufficient rate to support the body (“How the Heart Works,” n.d). HF occurs, not when
the heart ceases to pump blood, but when the ventricles of the heart are unable to pump
enough blood to maintain the function of the body’s organs (Nelms, 2011, p. 326).
Heart Failure & Diagnosis

Heart Failure, along with myocardial infarction, dilated cardiomyopathy, mitral
valve regurgitation and prolapse, and congenital heart failure, is a type of heart disease,
which falls under the overarching term: cardiovascular disease (Felman, 2020). HF
occurs when the heart becomes weak and is not able to pump sufficient amounts of blood,
containing oxygen and nutrients, to support and sustain proper functioning of the body
(CDC, 2019). There are three types of HF, left-sided HF, right-sided heart failure, and
congestive HF (which is often referred to as just heart failure) (“Types of Heart Failure,
n.d). There are two types of left-sided HF, systolic and diastolic HF. Right sided HF is
generally a consequence to left-sided HF, which results in fluid and pressure build-up,
leading to damage of the right ventricle. When the right ventricle is unable to pump
adequately, it leads to blood building up in the veins, and thus swelling occurs.
Congestive HF (CHF) occurs when blood flow is decreased, which results in slow return
of blood back to the heart; this leads to congestion in the tissues, and fluid build-up in the
lungs, resulting on shortness of breath (SOB) and edema (“Types of Heart Failure, n.d).

As HF cannot be diagnosed by labs values alone, a physician must acquire a
physical examination, past medical history, chest radiography, blood labs, signs,

symptoms, and especially, an echocardiogram (King et al., 2012). The signs and



symptoms of HF can include stomach, foot, leg, or ankle edema, along with weight gain.
Individuals with HF may also experience difficulty breathing while performing every-day
tasks or if lying down (CDC, 2019). When classifying HF, the New York Heart
Association Functional Classification is generally used to classify an individual’s
symptoms. There are four classes of patient symptoms and four classes of objective
assessment, as displayed in Table 1. Therefore, the HF classification is based on
symptoms that the patient experiences, and “objective evidence” observed by the

practitioner (“Classes of Heart Failure”, n.d)

TABLE 1: New York Heart Association Functional Classification

Class Symptoms

I Physical activity is not limited, and does not result in fatigue, dyspnea, or
palpitation.

] Physical activity is slightly limited, but the individual is comfortable when
resting. Regular physical activity results in fatigue

i Physical activity is limited, but resting is comfortable.

v Inability to participate in physical activity, without feeling discomfort. At
rest, HF symptoms are present.

Class Objective Assessment

A CVD objective evidence is not present. The individual has no symptoms

or physical activity limitations

B CVD evidence is limited. Individual experiences symptoms which are
mild and slightly decrease exercise ability

C Obijective assessment shows moderately severe evidence of CVD. Physical
activity is decreased due to symptoms.

D CVD evidence is severe, and the individual experiences excessive

limitations, even when resting.
Note: Reprinted from “Classes of Heart Failure,” https://www.heart.org/en/health-topics/heart-failure/what-
is-heart-failure/classes-of-heart-failure, 2020 By AHA.
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Ejection Fraction/Systolic & Diastolic Function.

The main force behind the heart’s pumping action, is the left ventricle. The
heart’s level of function can be evaluated by its ejection fraction (EF) percentage
(“Understanding Heart Failure,” n.d). Ejection fraction is a ratio, comparing the heart’s
stroke volume to its end-diastolic volume, which depicts how well the left ventricle is
emptying (Fukuta & Little, 2009). In a 2013 article, Komaura discusses support for the
hypothesis that HF is a “single syndrome” and that diastolic HF and systolic HF are two
“phenotypes” at each end of a spectrum (Komaura, 2013). HF with preserved ejection
fraction (HFpEF) is considered diastolic HF, and HF with reduced ejection fraction
(HFrEF) is considered systolic HF (Komaura, 2013). In the case of systolic HF,
inadequate amounts of oxygenated blood is delivered to the body, as the heart lacks
sufficient pumping strength (Cleveland clinic). In the case of diastolic HF, the heart is
able to pump and contract with the right amount of strength, but both ventricles are
inflexible, dense (“Understanding Heart Failure,” n.d) and unable to relax (King et al.,
2012). This results in inadequate amounts of blood filling the ventricle, and a lack of
“end-diastolic pressure,” (King et al., 2012) which leads to a lack of blood being
delivered to the body (“Understanding Heart Failure,” n.d).

Causes/Risk factors for Heart Failure

The results of diastolic and systolic HF occur when the heart has to compensate in
response to stressors. The heart adapts to the stress when the angiotensin-aldosterone
system and the sympathetic nervous system are recruited, which initiate an increase in:
blood volume, blood pressure, stroke volume, as well as cardiac output. (King et al.,

2012). The stressors can include a number of underlying causes, many of which are



impacted by dietary choices. Underlying causes that put stress on the heart include
coronary artery disease (CAD), high blood pressure (HTN), diabetes mellitus (DM),
valvular heart disease, lack of physical activity, smoking, as well as obesity (King et al.,
2012).
Coronary Artery Disease

Coronary artery disease is the contributing factor to more than half of people
diagnosed with systolic HF (King et al., 2012). Coronary artery disease develops when
the endothelial layer of the artery becomes damaged, resulting in lesions. Damage to the
endothelial layer can be caused/agitated by excess lipids, cytokines, advanced glycation
end products (AGEs) caused from uncontrolled diabetes, and from the release of
hormones associated with vasoconstriction, in relation to HTN. Plaque develops when the
adhesions fill with leukocytes (Libby & Theroux, 2005), cholesterol, calcium, fat, and
other molecules (“Atherosclerosis,” n.d). As the plaque builds up, it results in the artery
becoming narrower, which decreases the radius in which blood is able to flow through
and thus, less blood flow to the body’s organs (“Atherosclerosis,” n.d).
Hypertension

One of the biggest risk factors for cardiovascular complications and HF is HTN.
In The Framingham Heart Study, “Lifetime Risk for Developing Congestive Heart
Failure,”—which followed 3,757 women and 4,472 men— Lloyd-Jones et al. reported
that for women, HTN can be attributed to 59% of congestive HF (CHF) risk, and for
men, the number is 39% (Lloyd-Jones et al., 2002). High blood pressure puts an
individual at risk because it can cause damage to the blood vessels, the arteries and to the

heart (“High Blood Pressure,” n.d). When the heart is exposed to too much pressure or



volume for a long period of time, it changes and damages the heart, leading to the
development of HF (Messerli,et al., 2017).The “overload” of pressure results in an
increase in size of the left ventricle, as that is the compensatory mechanism used to
accommodate the higher pressure of blood. This results in worsened diastolic function,
and thus leads to diastolic HF (HFpEF) (Messerli et al., 2017). Consequently, when blood
volume has exceeded its normal level, the left ventricle has to stretch further, resulting in
left ventricle deterioration, therefore, leading to systolic HF (HFrEF) (Messerli et al.,
2017). HTN is diagnosed when systolic blood pressure is > 140mm Hg or when diastolic
blood pressure is 80-89 at two different doctor’s visits (“High Blood Pressure,” n.d).
There are two types of HTN, primary HTN and secondary HTN. Primary HTN
progresses over an extended period of time, such as part of the aging process, and
secondary HTN can be a result of certain medication or a consequence following another
medical diagnosis (“High Blood Pressure,” n.d). HTN can be classified into 4 different

stages, as displayed in Table 2 (New acc/aha, 2017).

Table 2: Stages of HTN

Blood Pressure Reading

Normal <120/80 mm Hg
Elevated 120-129/<80 mm Hg
Stage 1 130-139/80-89 mm Hg
Stage 2 >140/ > 90 mm Hg
Hypertensive Crisis > 180/ >120 mm Hg

Note: reprinted from New ACC/AHA High Blood Pressure Guidelines Lower Definition of Hypertension
https://www.acc.org/latest-in-cardiology/articles/2017/11/08/11/47/mon-5pm-bp-guideline-aha-2017, 2020
American College of Cardiology Foundation.

10
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Table 3 displays the 4 stages of damage or dysfunction that the heart can endure resulting

from high blood pressure (Messerli et al., 2017).

Table 3: Stages of Heart Dysfunction

Stage 1 | Impairment of the left ventricle functioning, but no presence of heart
enlargement

Stage 2 | The left ventricle becomes enlarged, in addition to impairment of left
ventricle functioning.

Stage 3 | Occurs when the person is diagnosed with diastolic HF (HFpEF).

Stage 4 | Occurs when there is unusual enlargement of the left ventricle along with
systolic dysfunction (HFrEF)

Note: reprinted from The Transition From Hypertension to Heart Failure: Contemporary Update By
Messerli et al 2017 By Elsevier
https://www.sciencedirect.com/science/article/pii/S2213177917303177?via%3Dihub

While there are some non-controllable risk factors, such as family history, age, sex, race
and genetics, HTN can often be prevented, or nonetheless partially controlled through
lifestyle changes. Lifestyle changes include following a diet rich in fruits and vegetables,
participating in regular exercise, smoking cessation, and weight control (“High Blood
Pressure,” n.d). Medication may also be used to relieve some of the volume overload, and
thus reduce pressure.
Diabetes

Another underlying factor that can contribute to the development of HF is
uncontrolled diabetes (DM). There are several types of diabetes, the main two being type
1 and type 2 diabetes. Type 1 DM makes up about 10% of the cases and usually develops
early on in life. Type 1 DM is an autoimmune disease where the pancreas stops
producing insulin as a result of B-cells destruction (Palicka, 2002). Type 2 DM makes up
the other 90% of DM cases, and is characterized by insulin resistance, which can arise as
a consequence of certain lifestyle choices and other factors (Palicka, 2002). When the

body is not able to produce insulin, or adequate amounts of insulin, the body does not
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recognize that there is glucose available to use; this results in excess glucose in the blood
(hyperglycemia). In the article “Diabetes and Advanced Glycation End Products,”
Vlassara and Palace discuss the negative consequences that long term hyperglycemia can
have, and how it can lead to the development of heart disease. When DM is uncontrolled
and hyperglycemia is present over an extended period of time, it leads to the development
of advanced glycosylated end products (AGESs), which are believed to be a principal
factor in the progression of complications associated with diabetes (Vlassara & Palace,
2002). When glucose concentrations are high in the blood, there is an increased risk that
molecules, such as lipids and protein, will bond with the glucose (glycosylation). When
those molecules become glycosylated, it can interfere with how the body recognizes and
manages those molecules (Vlassara & Palace, 2002). One example of this is when
apoprotein B (ApoB) is glycosylated. In the article “Glycosylation End Products
Blocking Uptake by the Low Density Lipoprotein Receptor,” Bucala et al. (1995) found
that when apoB is glycosylated, its functioning becomes modified, and the “ability of
LDL to undergo receptor-mediated uptake and degradation” is altered. As the disposal of
LDL becomes reduced, and the amount of LDL circulating in the blood is elevated, it
puts the individual at risk for atherosclerosis (CAD), as excess lipids can contribute to the
development and progression of plaque build-up, and thus a narrowing of the artery
(Bucala et al., 1995).
Treatment of Heart Failure

Treatment of HF includes a combination of both medical approaches and lifestyle
changes. As HF is a chronic condition, the goals of therapy are to help the patient manage

his or her symptoms, which generally stem from underlying medical diagnoses such as

12



diabetes, CAD, and high blood pressure, which all cause the heart to work harder
(“Treatment Options For Heart Failure,” n.d). Management for HF includes the use of
medications, along with a set of dietary and lifestyle recommendations, which can vary
depending on underlying medical diagnoses, class of HF the patient is diagnosed with,
and the clinical signs and symptoms present (Yancy et.al., 2013). For example, Yancy et
al. state that sodium recommendations for different stages of HF may differ, and that
while heavily restricted sodium for some stages of HF may be beneficial, there is limited
research as to how much of a sodium restriction is beneficial for other stages of HF
(Yancy, et.al, 2013). While in patients with a diagnosis of diabetes, the goal is to control
blood glucose levels and prevent hyperglycemia, which includes its own medication and
dietary protocol (Yancy et al, 2013).

Some of the most common medications used for managing HF include diuretics,
(CDC, 2019) ace inhibitors, aldosterone antagonists, angiotensin receptor blockers, beta
blockers, digoxin, and isosorbide dinitrate/hydralazine hydrochloride (“Heart Failure,”
n.d). Diuretics help the body eliminate excess build-up of fluid in the body. Ace
inhibitors are utilized to help decrease high blood pressure, which causes the heart to
work harder. Aldosterone antagonists help the body to get rid of extra sodium, which can
be passed through the urine. (“Heart Failure,” n.d).).As the blood’s volume lessens, so
does the amount of work the heart has to do to, in order to pump blood through the body.
Angiotensin receptor blockers reduce blood pressure by helping blood vessels to relax.
Beta blockers also help reduce blood pressure, by decreasing the rate at which the heart

beats. Digoxin is used to strengthen the heart’s beat, allowing it to pump a larger amount

13



of blood throughout the body. Isosorbide dinitrate/hydralazine hydrochloride helps blood
vessels to relax, decreasing the heart’s work (“Heart Failure,” n.d).

If patients still experience difficulty with managing their HF symptoms,
additional medical treatment options include a pacemaker or an implantable cardioverter
defibrillator (ICD). A biventricular pace maker is used to help both sides of the heart
pump at the same time and an implantable cardioverter defibrillator (ICD) is used when
the heart beats are fast and irregular, which if not treated, can result in cardiac arrest
(“Heart Failure,” n.d).If those treatment options do not work, a mechanical heart pump
may be utilized, which aids the heart with its task of pumping blood throughout the body.
If all interventions do not suffice, a heart transplant may be a final mode of treatment
(“Heart Failure,” n.d).

Lifestyle recommendations for HF often include incorporating physical activity,
depending on what the patient can handle, (CDC, 2019), and adhering to the AHA dietary
recommendations. The AHA recommends limiting dietary sodium intake 1,500-
2,300mg/day, limiting saturated fat, alcohol consumption, and sugar, and increasing fruit
and vegetable consumption for increased fiber intake (CDC, 2019), (The American Heart
Association Diet and Lifestyle Recommendations, n.d). As lifestyle changes can be
overwhelming and difficult to adhere to, meeting with a Registered Dietitian (RD), or
participating in a support group or a shared medical appointment (SMA) can be helpful
and encouraging when making those changes (Heart disease-CDC). In fact, many studies
have reported that number of hospitalizations rise when HF patients do not have adequate
support from others (Yancy et.al., 2013). Therefore, group appointments such as SMAs

can be a practical for patients with HF.
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Impacts of Diet

While the physiological impacts of certain medical diagnoses, such as CAD, HTN
and diabetes, can induce inflammation, putting stress on the heart, one significant risk
factor that cannot be overlooked is the association between dietary habits and HF. There
are different perspectives as to how diet can impact the heart’s function. Research has
been done to determine the impacts of consuming specific food groups, such as meat,
fruits and vegetables, as well as the impacts of consuming specific macro or
micronutrients such as fat, cholesterol and sodium. Some research has also observed the
effects of when a specific diet regimen is followed, such as a vegetarian, Mediterranean,
or the DASH diet and past literature show trends that a diet, high in fat, cholesterol, and
sodium, and low in fruits and vegetables, can increase an individual’s risk for HD and
HF, and can negatively impact the outcomes of those already diagnosed with HD and HF.
Nutrition related research regarding HF outcomes has examined the effects of single
nutrients, such as saturated fat and sodium intake, as well as dietary regimens such as the
DASH and Mediterranean diets. While the research may be inconsistent, and highly
debated, the AHA dietary guidelines remain as such: eat a diet that includes a variety of
fruits and vegetables, whole grains, low-fat dairy products, lean meat, nuts and legumes,
non-tropical vegetable oils, and limit the amount of trans fat, saturated fat, red meat,
sweets, and sodium (AHA). While some components of the recommendations are still
debated (saturated fat, red meat, and sodium intake), currently enough quality evidence
exists to influence the recommendations. Therefore, when providing extensive nutrition
education to HF patients, an educator must be knowledgeable regarding the literature that

has influenced the current recommendations.
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Saturated Fat & Cholesterol

The correlation of saturated fat and heart disease dates back as early as 1957,
when Keys et. al reported a positive influence of saturated fat intake on cholesterol levels
and the risks and outcomes of heart disease (Dietschy, 1998). As research has progressed,
high dietary intake of saturated fats has continued to show negative health consequences
regarding heart disease and HF outcomes. For the last 25 years, epidemiologic studies
have indicated that dietary fat intake has a positive correlation with cholesterol and
coronary heart disease (CHD) mortality (Dietschy, 1998). The 2015-2020 Dietary
Guidelines recommend to limit saturated fat to <10% of total calories (“A Closer Look
Inside, n.d), and the American Heart Association recommends that saturated fat should
only make up only 5-6% of total daily calories (“The American Heart, n.d). However,
despite the recommendations that saturated fat intake should be limited, and the body of
evidence that supports it, there is still conflicting research, making the impacts of
saturated fat on heart disease a controversial issue. For example, Ascherio et al. discuss
the relationship between coronary heart disease incidence and dietary fat & saturated fat
intake. After observing the effects, it is reported that a diet high in cholesterol and
saturated fat is linked to coronary disease and increases that risk. However, they also state
that those effects may be partially explained by a diet that is also low in fiber. The
findings conclude that although the positive benefits of decreasing saturated fat and
cholesterol intake decreases heart disease risk, it may not have quite as big of an impact
as when those changes are followed by increasing the consumption of fiber rich foods.
Ascherio et al. emphasize that prevention for coronary disease should consist of a variety

of dietary components, including decreasing saturated/trans fats, decreasing cholesterol,
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as well as increasing foods that are high in fiber, such as fruits and vegetables (Ascherio
etal., 1996).

In the article “The Role of Lipids and Lipoproteins in Atherosclerosis,” Linton et
al. (2019) discussed how cholesterol contributes to plaque build-up in the arteries and
how it can be directly related to atherosclerosis (CAD) development. When there are high
levels of LDL-cholesterol (LDL-C), as well as the main LDL protein, apolipoprotein B
(apoB) 100, it increases the risk of cardiovascular problems that are related to
atherosclerosis. For example, lipoproteins that contain apoB can penetrate and reside
inside the wall of the artery, and can initiate the “inflammatory response that promotes
the development of atherosclerosis” (Linton et al., 2019). When high levels of
inflammation are not resolved, it can lead to the build-up of plaque (Linton et al., 2019).
As LDL-C is a major impactor for the development of CAD, and CAD is a critical
underlying risk factor for HD and HF, it is important that health professionals remind
these patients of the importance of monitoring LDL-C concentrations in the body.
However, the overall effect of total cholesterol (TC) concentrations and the impact on
HD & HF continues to be controversial.

As some studies have reported that low cholesterol levels may result in worse
CHF outcomes, and greater risk of mortality, this has been an area for research (Sakatani
et al, 2005). Sakatani et al. investigated the effects of cholesterol levels on CHF patients.
They divided the patients into 2 groups; one group included the patients diagnosed with
CAD, and the other group included those without a CAD diagnosis (Sakatani etval.,
2005). In this study, they reported that total cholesterol (TC) concentrations were not

significantly different between those who survived and those who didn’t survive at the

17



time of follow up, when considering the patients in both groups. However, when each
group was analyzed separately, they found some differences. For example, in the CAD
group of patients, LDL and TC were lower in those who survived vs those who didn’t
(Sakatani et al., 2005). As for the patients without CAD, they reported that when TC was
low, it was linked to a poorer outcome. They concluded, that while TC is important for
forecasting CHF outcomes, patients with a diagnosis of CAD should be assessed
differently than if CAD is not an underlying risk factor (Sakatani et al., 2005). In addition
to the fact that underlying diseases, such as CAD, can impact cholesterol and fat
recommendations for patients, some studies have looked at how types of LDL cholesterol
may impact outcomes.

In the article, “The Evidence for Saturated Fat and for Sugar Related to Coronary
Heart Disease,” DiNicolantonio, Lucan, and O’Keefe (2015) discuss how the size of LDL
cholesterol particles, such as small dense ones as opposed to ones that are larger and
more buoyant, may be something to consider with regards to CHD outcomes
(DiNicolantonio et al., 2015). They state that LDL that is smaller and denser is more
vulnerable when it comes to oxidation, and that those types of particles are more likely to
produce inflammation than more buoyant/large LDL (DiNicolantonio et al., 2015). In
addition, St-Pierre et al. found, that LDL that was smaller and denser indicated an
increased Ischemic Heart Disease (IHD) risk during a follow up, after a short period of
time of about 7 years. They also noted that larger LDL particles were not indicative of an
increased IHD risk in men (St-Pierre et al., 2004). As there has been some fascinating
research illustrating the complexity to this issue, it is generally not knowledge that

patients have the time and energy for. While some foods may produce cholesterol that is
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denser or more buoyant, it is much simpler to just focus on reducing cholesterol
containing foods.
Sodium

In addition to saturated fat and cholesterol, sodium is a key nutrient of interest
when it comes to HF lifestyle recommendations. Sodium is a necessary
mineral/electrolyte for the body; it helps manage fluid balance, and aids in proper
function of muscles and nerves (Lewis, 2018). However, when too much sodium is
consumed in the diet, it can lead to increased blood volume, which makes it harder for the
kidneys to filter. When the kidneys are challenged to filter excess blood, it can decrease
their ability to eliminate toxins and excess fluid that resides inside of cells, and the excess
blood volume then puts pressure on the heart (“How salt can impact your blood pressure,
heart and kidneys,” 2017). While the AHA recommendations still hold that sodium
should be restricted to 1,500-2,300mg per day (The American Heart Association Diet and
Lifestyle Recommendations, n.d) there continues to be conflicting evidence as to how
large an impact sodium consumption has on cardiovascular outcomes. It has been noted
that some of the controversial results regarding sodium’s impact on the development of
high blood pressure may be due to the fact that some people are considered “salt-
sensitive” and others “salt —resistant” (Morris et al., 2016).While some studies have
found that there is no significant association regarding negative cardiovascular outcomes
and sodium intake, there is enough compelling evidence that has influenced the
recommendations to remain as they are. Reduced sodium consumption continues to be a
major controllable risk factor for the development of HTN and to prevent poorer

cardiovascular outcomes. According to the World Health Organization (WHO), about

19



13% of deaths around the world are a result of HTN, which is strongly impacted by
sodium intake (“Global Health Risks, 2009). Therefore, as HTN is considered a major
risk factor for HF & negative outcomes, it is important to understand the research that has
influenced sodium recommendations.

In 2013, Aburto et.al performed a meta-analysis using ‘36 randomized controlled
trials,” and concluded that systolic and diastolic blood pressure is significantly decreased
when dietary sodium intake is reduced (Aburto et al., 2013). They found that systolic
blood pressure was reduced by 3.39mmHg, and diastolic blood pressure was reduced by
1.54mmHg (Aburto et al., 2013). The results of this study mirrored those from previous
systematic reviews, which also have concluded that lower sodium consumption decreases
blood pressure in both individuals with and without HTN. In one of the first prospective
studies, He, et.al discovered a “strong and independent relationship between dietary
intake of sodium and increased risk of CHF in overweight persons” (He et al, 2002). This
study included 5,233 non-overweight individuals and 5,129 overweight individuals. After
a 5-10 year follow up, the researchers found that as quartile of sodium intake went up, so
did the risk of CHF, but the percent of risk for each quartile was higher in the overweight
group. They concluded that sodium intake in overweight individuals was significantly
associated with CHF risk, but not in non-overweight individuals (He et al., 2002). In
addition to leading to negative CHF and CVD health outcomes, studies have also
reported that higher sodium intake can lead to higher risks of stroke and stroke mortality.
In 2018 a meta-analysis of 16 prospective cohort studies was conducted and the
researchers reported the outcomes of sodium consumption and CVD outcomes (Zhu et

al., 2018). The individuals in the study were followed up between 3.5 and 19 years. After
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the follow up, researchers found that the results regarding sodium intake and CVD
outcomes are mixed. They also saw a trend: increased sodium intake is associated with an
increased risk of stroke and stroke mortality. As with the previous studies, Zhu et al. also
reported that there was a trend regarding high sodium intake and CVD, but that this was
only observed in the overweight individuals, not the non-overweight individuals (Zhu et
al., 2018). It is evident that there is still controversy regarding this topic. But, as there is
a continued strong association between high sodium intake and negative health outcomes,
the recommendations have not changed and healthcare professionals continue to
encourage reducing dietary sodium intake.

The effects of single nutrients such as saturated fat, cholesterol, and sodium can
contribute to adverse cardiovascular health outcomes, but those effects are not so black
and white. Managing cardiovascular health, and overall health depends on more than
single nutrients or single lifestyle habits. The AHA recommendations for managing HF
include a variety of dietary changes for a reason, and many studies, such as one done by
Mente et al., suggest that the total dietary composition should be focused on, not just
single foods or nutrients (Mente et al., 2009). Therefore, many different types of dietary
regimens have been studied, such as vegetarian type diets, Mediterranean diets, and the
DASH diet.

DASH diet

The DASH diet began in the 1990’s, with an objective to determine how diet
impacts the outcome of HTN (Challa et al., 2019). The DASH diet was inspired by
studies that discovered an association between vegetarian type diets and a reduction in

blood pressure (Kerley, 2018). Following the DASH diet includes reducing the

21



consumption of animal proteins, sugar, fat and highly processed foods. The diet
emphasizes consumption of wholegrain carbohydrates, a variety of fruits and vegetables,
nuts, seeds, as well as fish and lower fat dairy products (Kerley, 2018). The diet
recommends 5 servings of vegetables, 5 servings of fruit, 7 servings of carbohydrates, 2
servings of low-fat dairy products, < 2 servings of lean meat daily, and incorporating
seeds and nuts 2-3 times throughout the week (Challa et al., 2019). In one of the earlier
studies, “A Clinical Trial of the Effects of Dietary Patterns on Blood Pressure,” Appel et
al. studied 459 adults that were assigned to one of three diet groups. The groups consisted
of a control diet, a diet with increased amounts of vegetables and fruits, and a
“combination diet” which was low in fat and saturated fat, contained low- fat dairy
products, and incorporated lots of vegetables and fruits. All participants began the study
consuming a control diet for a 3 week period, and then had blood pressure measurements
taken. Then, the participants were appointed to one of the three diets, and continued with
that diet assignment for a total of 8 weeks, with periodic blood pressure (BP)
measurements taken. The amount of sodium for each diet was around 3,000mg/day. After
study completion, the researchers found that the group with increased fruits and
vegetables had BP reductions of -2.8mmHg for systolic and -1.1mmHg for diastolic BP.
The combination diet showed the greatest improvements, of -5.5mmHg and -3.0mmHg
for systolic & diastolic BP, when compared to the control group. It is also noted that the
participants in this study, whom were diagnosed with HTN, had comparable reductions in
blood pressure to other trials using “drug monotherapy” to treat HTN (Appel et al.,
1997). In another study, researchers reported results that linked adherence to the DASH

diet to a reduction in HF incidence (Levitan et al., 2009). The study looked at 36,019
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women from ages 48-83, who had no history of heart disease or diabetes. The participants
filled out food diaries, which were then scored based on how each food item compared to
the DASH diet, and how close the person’s intake was to 2 specified food/nutrient
guidelines. The participants with higher scores had diets that were more similar to the
DASH diet than the participants who had lower scores. After confounding factors were
controlled for, the researchers found that the individuals whose diets were closer to the
DASH recommendations had a “37% lower incidence of HF,” in comparison to
participants who had lower scores (Levitan et al., 2009).

Heart Failure and Shared Medical Appointments (SMAS)

When considering the numerous potential medical diagnoses, and various lifestyle
habits that can lead to the development or worsening of HF, it is no wonder this issue has
continued to grow. The AHA dietary recommendations for managing HF are extensive.
The recommendations include variety because the literature has indicated that the
management of this disease does not solely depend on a few specific food choices or
avoidances, but that the best outcomes arise when individuals include a variety of
changes. As uncontrolled HTN, DM, and CAD, can all contribute to HF, and all have
recommended dietary and lifestyle recommendations, it is understandable how
individuals can have difficulty with dietary adherence. Not to mention, many of these
patients have more than one underlying disease risk, and often take multiple medications.
Therefore, due to the complexity of this disease, one method that is increasing popularity

regarding treatment regimens is the concept of shared medical appointments (SMAS).
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What are SMAs?

The concept of group visits was created in Northern California at Kaiser, in 1996,
by a doctor named Edward Noffsigneer, PhD, who started what was known as “the drop-
in group medical appointment model” (Stein, 2011). As time has progressed, increasingly
more medical organizations have implemented group visits for patients, as it can help to
not only reduce costs, but also increases productivity (Stein, 2011). The difference
between SMAs and support groups, is that SMAs have a medical and educational
component. An SMA can have a wide range of patients, anywhere between 5 patients to
20 patients, and includes a combination of methods to help with patient success. (Stein,
2011). The duration of SMAs is typically 1-2 hours, depending on what is being covered
in the appointment (Edlemen et al., 2012). SMAs are run by a multi-disciplinary medical
team (Shared medical appointments, n.d), and are generally considered for the
management of chronic conditions, such as DM, HTN, asthma, and cardiovascular
diseases, such as HF (Shared Medical Appointments, n.d). The multi-disciplinary team
can consist of all or some of the following healthcare professionals: a doctor, a nurse, a
pharmacist, a dietitian (Shared medical appointments, n.d) and sometimes a social worker
(Smith et al., 2014)

While SMAs have been around since 1990s, the research is still limited and
controversial. In 2012 it was stated that there is not “enough evidence to make a strictly
evidence-driven decision about implementation of SMAs in any context except diabetes,”
(Edlemen et al., 2012). That trend continued in 2017 articles, as authors’ commented that
the published literature for HF SMA outcomes remains limited (Cohen et al., 2017). In

the article, “A Heart Failure Management Program Using Shared Medical
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Appointments,” the hypothesis was not supported, and patients who were in the HF SMA
group did “not have lower 12-month hospitalization or mortality rates, shorter hospital
stays, or longer time to hospitalization compared to the HF clinic only” group (Carrol et
al., 2017). However, the current literature that exists can provide a platform for future
research, such as gaps to be addressed, and the types of outcomes to be assessed. As the
prevalence of HF continues to dramatically rise, and studies have reported that about 70%
of the readmissions related to HF could have been be prevented if self-management skills
in patients were improved, it is pertinent to research the benefits of SMAs regarding
outcomes of this disease (Smith et al., 2016).

The use of SMAs regarding the management of HF has started to gain some
traction, and there are a few studies that have shown promise and can help direct the
future research. For example, some of the current research regarding HF SMAs has
looked at how attendance to SMAs affects hospitalization rates, self-care skills, HF
related discouragement, quality of life (QOL) (Smith et al., 2015) as well as mortality,
(Carroll et al., 2017). Two key articles regarding SMAs include the 2014 & 2015 articles
by Smith, et al. In the 2014 study, 2 groups were compared, one received standard care
(n=106), and the other group participated in SMAs (n=92). They reported that vasodilator
and beta blocker adherence was poorer in the standard care group versus the SMA group,
and that the SMAs were well accepted by the patients (Smith et al., 2014). In 2015, the
researchers looked back at the previous study and this time focused on the methods,
materials, and outcomes. They found that the patients who were in the SMA group used
checklists and calendars to manage daily weights, to a higher degree than the patients in

the standard care group. They also reported that the SMA group had greater
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improvements for HF self-care skills, decreasing salt intake, taking medications,
incorporating exercise, and had less hospitalizations than the standard care group (Smith
et al., 2015). In another article, researchers observed how dietitian consultation effected
the reduction of cardiovascular disease risk factors in individuals who were considered
“high risk” (Ross, et.al, 2019). They found that for HDL, lipid levels, triglycerides, LDL,
and total cholesterol, dietetic consultation was “at least as effective as usual minimal
care,” and that that 4 studies indicated a “superior effect” with the use of a dietitian.
(Ross et al., 2019).

While there is some positive research showing improvements in HF patients who
participate in SMAs (Ross, et.al, 2019), (Smith et al., 2014), (Smith et al., 2015), there is
also controversy (Carrol et al., 2017), which is why it is important that more research is
conducted. The current, limited literature has reported on some of the impacts that SMAs
have on patient outcomes, such as medication adherence, dietary adherence, laboratory
values, as well as compared control groups to intervention groups over short and long
periods of time. Some of the research has included the addition of an RD to the
interdisciplinary team. However, the impact that RD provided nutrition education has on
HF related outcomes is limited. As dietary composition is a major factor for underlying
risk factors (cholesterol, HTN, type 2 diabetes, CAD) to HF, it is essential that more
research is conducted with the addition of an RD, and with a greater focus on nutrition
education.

In conclusion, HF is a complex chronic condition. The management of HF
requires a team of healthcare professionals and a delicate balance of managing underlying

medical conditions, medications, and dietary management. As heart disease remains the
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number one cause of death in the United States, it is evident that changes to patient care
such as SMAs and a greater focus on dietary education are crucial. The gaps in the
literature previously discussed along with the increasing prevalence of heart disease
support the purpose of this pilot project: to collect and report descriptive statistics from
participants who participated in HF SMAs, in which nutrition education was provided by

an RD.
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Abstract:

The purpose of this pilot project was to examine descriptive statistics from 7
patients who participated in HF SMAs at a mid-sized heart center in the northwest, in which
nutrition education was provided by an RD. Information collected included blood pressure

(BP), heart rate (HR), weight, scores from the Minnesota Living with Heart Failure
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(MLHF) Survey, and the Atlanta Heart Failure Knowledge (AHFK) questionnaire. Due to
small sample size and lack of control group, simple descriptive statistics, such as mean and
median were used to examine the data. Three of the participants were female and 4 were
male. Five patients in this group had a diagnosis of HF with reduced ejection fraction
(HFrEF), and two patients had a diagnosis of HF with preserved ejection fraction (HFpEF).
Average weights of the participants ranged from 171.4 Ibs to 339.6lbs. Quality of life
(QOL) for this group of patients was diverse, average MLHF scores ranging from 0.4-78.3.
The 3 lowest scores on the MLHF questionnaire and the 3 lowest average HRs were
observed in the 3 patients (21, 22 & 32) who had the lowest recorded weights in the group
(<200lIbs). The 2 highest average BPs were observed in the 2 patients (20 & 25) with
HFpEF. One limited potential trend that was detected within this data was that the 3
patients with average weights <200Ibs appeared to have lower MLHF scores (indicating

higher QOL), as well as lower HRs, than the 4 patients with weights >200Ibs.

Introduction:

Heart Failure (HF) contributes about $30.7 billion to healthcare costs annually,
and impacts approximately 5.7 million Americans (Centers for Disease Control and
Prevention [CDC], 2019). Risk factors that can contribute to the development of HF
include: coronary artery disease (CAD), high blood pressure/hypertension (HTN),
diabetes (DM), smoking, a high sodium, high cholesterol, and high saturated fat diet, lack

of physical activity, as well as obesity (CDC, 2019).
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Treatment for HF includes a combination of medical and lifestyle approaches.
Medications are used to help control underlying diseases, such as HTN, CAD, and DM,
to decrease overall stress on the heart. Lifestyle changes such as increasing physical
activity and changing dietary patterns are also recommended. The American Heart
Association (AHA) emphasizes consumption of a variety of fruits & vegetables, low
fat/fat free dairy, lean meats, as well as incorporating nuts and legumes, reducing added
sugars, and limiting sodium consumption to 1,500-2,300mg/day.

In 2016, the AHA reported that, despite survival rates increasing, about half of
those diagnosed with HF will not live past 5 years (Mozaffarian et al., 2016). Therefore,
it is evident that additional interventions should be assessed regarding the maintenance of
this disease. One proposed method is through shared medical appointments (SMASs). An
SMA is typically a small group of approximately 10-15 patients, all with the same or
related medical diagnosis/condition. These patients are seen by a multi-disciplinary
medical team, consisting of a nurse, a doctor, a pharmacist, and sometimes a registered
dietitian (RD). Together the patients share their experiences, concerns, questions, and
discuss past stories with the SMA group (Shared Medical Appointments, n.d). SMASs are
considered to be most beneficial for patients with chronic conditions, such as diabetes,
HTN, asthma and heart disease/ HF (Shared Medical Appointments, n.d). In their 2015
article, Smith et al found that a group of 92 patients involved in HF SMAs had a decrease
of 33% in re-hospitalizations due to HF, compared to a control group who did not
participate in an SMA (Smith, 2015). Current research has also observed the effects that
SMAs have on other patient outcomes such as medication adherence, dietary adherence,

and laboratory values. However, the impact that extensive RD provided nutrition
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education has on HF related outcomes is limited. As the number of HF diagnoses
continues to rise and dietary intake remains a major factor for underlying risk factors
(cholesterol, HTN, type 2 diabetes, CAD) to HF, it is essential that more research is
conducted with a greater focus on nutrition education. Therefore, the purpose of this pilot
project is to examine descriptive statistics from patients who participated in HF SMAs, in

which nutrition education was provided by an RD.

Methods:
Subjects:
This retrospective pilot study examined 7 HF patients that participated in a SMA at a
mid-sized heart center in the northwest, between April 2018 and January 2020. De-
identified data from the 7 HF patients was retrieved from an electronic health record
database a mid-sized heart center in the northwest. Demographics for the SMA
participants were collected, such as gender, age, and ethnicity. Inclusion criteria for this
group included the following: >18 years old, heart failure diagnosis, patient attendance of
> 3 visits, and enrolled in HF SMA program. This study was approved by Central

Washington University’s Human Subject Review Board.

Data Collection:

Dependent Variables:
Information collected from the de-identified patients included blood pressure (BP), heart
rate (HR), weight, scores from the Minnesota Living with HF (MLHF) Survey, which

was given at each visit, as well as the Atlanta Heart Failure Knowledge (AHFK)
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questionnaire, which was given at 3 different times over the course of the study. For the
purpose of this study, the MLHF and the AHFK questionnaires were utilized to determine
if patient responses improved over time Patient attendance, HR, BP and weight were also

observed

Data Analysis:
Due to small sample size and lack of control group, simple descriptive statistics, such as

mean and median were used to examine the data.
Results:

The results to this pilot project are mixed. Although there are not adequate
amounts of data to draw any firm conclusions, the results do help generate some
questions that could direct future research studies. Most of the data over the course of the
SMA: s fluctuated, and there were not many common trends among all patients. Some
minor trends were present, including lower MLHF scores at the last visit compared to the
first visit. However, even those trend lines fluctuated and did not show any clear patterns.
This group of patients was diverse and ages ranged from 45-83 years old. Three of the
participants were female and 4 were male. Five patients in this group had a diagnosis of
HF with reduced ejection fraction (HFrEF), and two patients had a diagnosis of HF with
preserved ejection fraction (HFpEF).

Weights

When looking at the weights displayed on a line graph, 7 of the patients
maintained their weight, with insignificant fluctuations throughout the course of the
SMAs. See graph 1. Average weights of the participants ranged from 171.4 Ibs to
339.61bs. The weights of 3 patients (20, 21, & 22), despite some fluctuations, were lower

at the last appointment than the first appointment, indicating some potential weight loss
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over time. The graph for patient 21, showed a slight downward trend in weight over time.
Since most patients were on diuretic medications, weight changes were likely influenced
in part, by those medications and/or associated changes to the regimen. Patients 24 & 32
had good weight maintenance, with weight only fluctuating a total of 7Ibs for patient 24
and 5 pounds for patient 32. Patient 25 had the most significant weight change around
visit 9, gaining about 47 Ibs and then losing 52 Ibs.
MLHF/AHFK Questionnaires

At each visit, patients filled out the MLHF questionnaire, which measures quality
of life (QOL) with HF. The scores range from 0 to 105. A score of, or near 0 indicates
QOL is not significantly impacted by HF; and a score of, or around 105 indicates HF
does impact QOL to a great degree. Results to the MLHF questionnaire show that the
QOL for this group of patients was diverse, average scores ranging from 0.4-78.3. The 3
lowest scores on the MLHF questionnaire were seen in the 3 patients with the lowest
recorded weight averages (<2001bs). The highest scores were seen in the 4 patients with
the highest average weights recorded (>200Ibs). Patient 25 had the most significant
weight change, but when observing the MLHF score at that visit, it did not seem to
significantly increase in correspondence. However, patient 25 did have the highest
MLHF average score of all the patients; the average score being 78.3 and the next highest
average score only reaching 56.4.While all the scores fluctuated over the course of the
SMA visits, the scores at the last visit for each patient was either the same, or lower than
the first score. See graph 2.

The amount of data available for the AHFK questionnaire was not optimal, and

therefore, it was difficult to draw any clear conclusions. The scores of the AHFK
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questionnaire were not widespread, as the average score range was 22.7-26.3, being the
number of questions answered correctly out of a possible 30
Blood Pressure/HR

The average BPs for this group of patients ranged from normal to stage 2. The 2
highest average BPs were observed in the 2 patients (20 & 25) with HFpEF. The rest of
the patients were diagnosed with HFrEF. Other than the highest BPs being found in the 2
patients with HFpEF, BP did not appear to be related to weight and there did not appear
to be any consistencies with regards to average MLHF scores.

The 3 lowest average HRs were observed in the 3 patients (21, 22 & 32) who had
the lowest recorded weights in the group (<200Ibs). As previously stated, patients 21, 22
& 32 also had the lowest average scores to the MLHF questionnaire. Therefore, this
seems to be one of the limited potential trends that was detected within this data: the 3
patients with average weights <200lbs appeared to have lower MLHF scores, as well as
lower HRs, than the 4 patients with weights >200Ibs.

Discussion:

The purpose of this pilot project was to examine improvements in HF related
outcomes in 7 patients who participated in HF SMAs over the course of 21 months. An
RD was present for 12 months of visits, however, there was not adequate amounts of data
to make any inferences regarding this as a unique variable. Despite the limited and
inconclusive results to this pilot project, some potential trends were observed and could
be elaborated on in future SMA studies. One potential relationship that could be
expanded upon is between weight, HR and the scores to the MLHF questionnaire. Results

from this project showed that the four participants whose weights were >200Ibs had the
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highest HRs and MLHF scores. However, this trend is reported with caution for several
reasons; the correlation is inconsistent, as the patient with the highest average weight did
not have the highest average MLHF score and furthermore, height/BMI was not factored
into this observation. This observation therefore, warrants further research. If
consistencies with this trend are present in future studies with better validity, it could help
support the need for greater weight management education to be included in HF SMAs.
See graph 3.

It was also observed that patients with weights >200Ibs seemed to have a more
volatile QOL, as indicated by the MLHF scores. Patients 25 (average weight 2591bs) and
23 (average weight 253Ibs) appeared to have the most variations in their MLHF scores.
This observation may help support the fact that future SMAs should include weight
management as a part of nutrition education. This observation of course, does not
represent causality, but helps support why extensive nutrition education is crucial to the
overall management of this disease. When considering an exacerbation of HF, a higher
weight may lead to a more negative impact on QOL (high MLHF score). Furthermore,
while the MLHF scores fluctuated over the course of the SMA visits, the scores at the last
visit for each patient was either the same, or lower than the first score, suggesting a
trending improvement in QOL in some of the patients. For future studies looking at QOL
of HF patients, an important factor to consider when interpreting the results is the time of
year. Many individuals experience seasonal depression in the winter months, which could
be a variable that could skew the data and cause variation that is not necessarily due to
HF symptoms or attitude towards HF. Due to the small sample size of this study, and the

inconsistent attendances among the patients, this variable was not able to be extensively
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explored. Although many patients seemed to have an upward spike in their MLHF score
(lower QOL) at visit 8, this visit did not fall on the same month for each patient. The
months included in visit 8 were June, May, November, February, and March. When
looking at the patients with their 8" visit occurring in fall/winter months, their scores on
the MLHF questionnaire were higher, than patients with their 8" visit falling in June and
May. Although patient 22’s 8™ visit fell in June, this patient did not have a MLHF score,
so this patient was not included in this observation. Furthermore, patient 22°s 3 highest
MLHF scores fell during the months of May, June, and October, and therefore,
contradicts the potential correlation that MLHF scores will be higher in fall/winter
months vs spring/summer months. Regarding BP and the MLHF questionnaire, no clear
conclusions could be drawn, as most patients were likely on BP medications. For
example, patient 25 had the highest average BPs, as well as the highest average MLHF
score, but patient 20, with the second highest BP, had the second lowest score on the
MLHF questionnaire.

Although the ability to make connections with this data is limited, it was observed
that the 2 patients (20 &32) with the lowest average weights had the highest average
AHFK scores. It cannot be concluded that a higher score is related to a lower body
weight, however further studies could explore this potential connection. It is also
interesting to note that patients 20 & 32 had the lowest recorded SMA attendance. 1It’s
plausible that these patients already had better control & knowledge regarding their HF,
and thus did not need to attend as many visits as other patients. Nonetheless, with the

small study sample, no clear conclusions can be made with this data.

36



Although the outcomes to this project unveiled more questions than answers, the
variation among the data help illustrate the complexities of this disease and elicit more
research regarding the effects of SMAs on HR, BP, weight, and QOL.

Current Research/ Trends in SMAs

Although shared medical appointments have been around for a while, the
evidence and support for them is still limited. In a 2012 systematic review, Eddlemen and
colleagues stated that there was not an adequate amount of research available to
implement SMAs for any diseases besides diabetes (Eddlemen et al 2012). Since then,
research in HF SMAs has progressed, and some studies have even observed the impacts
of nutrition education on HF related outcomes (Ross et al., 2019). A few trends on the
literature are important to note, such as patients who participate in SMA’s are accepting
of this method of health care delivery (Smith et al. 2014), and some research has reported
that SMA patients have reductions in HF related hospitalizations compared to a control
group (Smith et al. 2016). In a 2019 systematic review and meta-analysis, Ross et al
reported outcomes between patients who participated in traditional medical care, which
may or may not have included nutrition education, to patients who received a minimum
of 1 face to face visit with an RD. Ross et al found that in some studies RD provided
nutrition education was “at least as effective as usual minimal care,” and in others they
reported a significant difference between the intervention and control group (Ross et al.,
2019).

The length of SMAs have ranged from 3 months (Ross et al, 2019) to 4 years
(Delichatsios et al, 2015), and beyond, as well as the frequency of visits. There is a wide

span of methods used, health care professionals included, and objective measures
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observed. Regardless, there are still many gaps in the literature. For example, there is a
limited amount of research observing the effects of consistent nutrition focused education
for more than 12 months. Many studies have observed the results when an SMA group
(including an RD) is compared to a control group (i.e a standard care group) but there are
many uncontrolled variables in this flawed study design, as SMAs can differ widely from
standard care. In the current literature, there was no research found that has compared 2
SMA groups to one another with variables such as nutrition education content (extensive
vs basic) and nutrition educator (a doctor, a nurse, a pharmacist, or an RD). Lastly, while
some research has looked at laboratory tests, such as lipid panels (Ross, et.al, 2019),
more research is needed to observe the effects that SMASs have on other measures, such
as weight, HR, BP, as well as patient knowledge.

The results and gquestions that have been generated from this project could help
guide future SMA research that includes measures of weight, HR, BP, and patient
knowledge. By comparing 2 SMA groups to one another, this would help limit the
amount of confounding variables present when comparing an SMA group to standard
care. In addition, this method could help isolate certain aspects of the SMAs, such as
nutrition education and help answer some of the following research questions: How
significant is the role of nutrition education with regards to HF related outcomes? How
extensive does nutrition education correlate with positive outcomes for weight, BP, HR
and quality of life? How does patient knowledge, HR, BP and weight impact quality of
life?

Limitations

There are limitations regarding the results to this pilot project. Two main
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limitations were the sample size and the lack of data from a control group. Although the
data from the 7 patients spans 21 months, some patients missed visits, resulting in a fewer
data points for those patients. While, the patients were exposed to RD provided nutrition
education for 1 year, it was only once per month and inconsistent amongst the
participants. Therefore, more frequent education sessions or follow-ups during the rest of
the month may be warranted in future studies.
Conclusions

Due to data limitations, no clear conclusions were identified. Some potential
relationships were observed, such as between weight, HR and MLHF questionnaire
scores, and therefore, one potential trend that was detected within this data was that the 3
patients with average weights <200Ibs appeared to have lower MLHF scores (indicating
higher QOL), as well as lower HRs, than the 4 patients with weights >2001bs. As there
were inconsistencies within the correlations of this data, the results should be observed
with caution. Although the results generated more questions than answers, those
questions may elicit more research regarding the relationship between HR, BP weight,

and QOL in future HF SMA research.
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Graphs

Graph 1: Patient weights over time
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Graph 2: MLHF scores
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Graph 3: Heart Rates vs Weights

400
350

Weight In Pounds
B R NN W
U O U1 O U1 O
O O O O o o

o

HR vs Weights

339 6

N
* 2555
8.

1812 1961 I

Axis Title

mmmm Average Weights

e Average Heart Rates

41

171.4

90
80
70
60
50
40
30
20
10
0

Heart Rate in Beats per min



10.

11.

12.

References

A closer look inside healthy eating patterns—2015-2020 dietary guidelines |
health. Gov. (n.d.). Retrieved February 16, 2020, from https://health.gov/our-
work/food-nutrition/2015-2020-dietary-guidelines/guidelines/chapter-1/a-closer-
look-inside-healthy-eating-patterns/#food-groups

Aburto, N. J., Ziolkovska, A., Hooper, L., Elliott, P., Cappuccio, F. P., &
Meerponhl, J. J. (2013). Effect of lower sodium intake on health: Systematic
review and meta-analyses. BMJ, 346. https://doi.org/10.1136/bmj.f1326

Appel, L. J., Moore, T. J., Obarzanek, E., Vollmer, W. M., Svetkey, L. P., Sacks,
F. M., Bray, G. A., Vogt, T. M., Cutler, J. A., Windhauser, M. M., Lin, P.-H.,
Karanja, N., Simons-Morton, D., McCullough, M., Swain, J., Steele, P., Evans,
M. A., Miller, E. R., & Harsha, D. W. (2009, August 20). A clinical trial of the
effects of dietary patterns on blood pressure [Research-article].
Http://Dx.D0i.Org/10.1056/NEJM199704173361601.
https://doi.org/10.1056/NEJM199704173361601

Ascherio, A., Rimm, E. B., Giovannucci, E. L., Spiegelman, D., Stampfer, M., &
Willett, W. C. (1996). Dietary fat and risk of coronary heart disease in men:
Cohort follow up study in the United States. BM.J : British Medical Journal,
313(7049), 84-90.

Atherosclerosis | national heart, lung, and blood institute(Nhlbi). (n.d.). Retrieved
February 16, 2020, from https://www.nhlbi.nih.gov/health-topics/atherosclerosis
Bucala, R., Mitchell, R., Arnold, K., Innerarity, T., Vlassara, H., & Cerami, A.
(1995a). Identification of the major site of apolipoprotein b modification by
advanced glycosylation end products blocking uptake by the low density
lipoprotein receptor. Journal of Biological Chemistry, 270(18), 10828-10832.
https://doi.org/10.1074/jbc.270.18.10828

Bucala, R., Mitchell, R., Arnold, K., Innerarity, T., Vlassara, H., & Cerami, A.
(1995b). Identification of the major site of apolipoprotein b modification by
advanced glycosylation end products blocking uptake by the low density
lipoprotein receptor. Journal of Biological Chemistry, 270(18), 10828-10832.
https://doi.org/10.1074/jbc.270.18.10828

Carroll, A. J., Howrey, H. L., Payvar, S., Deshida-Such, K., Kansal, M., & Brar,
C. K. (2017). A heart failure management program using shared medical
appointments. Federal Practitioner, 34(4), 14-19.

CDC. (2019, December 9). Heart Failure | cdc.gov. Centers for Disease Control
and Prevention. https://www.cdc.gov/heartdisease/heart_failure.htm

Challa, H. J., Tadi, P., & Uppaluri, K. R. (2020). Dash diet(Dietary approaches to
stop hypertension). In StatPearls. StatPearls Publishing.
http://www.ncbi.nlm.nih.gov/books/NBK482514/

Classes of heart failure. (n.d.). Www.Heart.Org. Retrieved February 16, 2020,
from https://www.heart.org/en/health-topics/heart-failure/what-is-heart-
failure/classes-of-heart-failure

Clyde W. Yancy, Mariell Jessup, Biykem Bozkurt, Javed Butler, Donald E. Casey
Jr., Mark H. Drazner, Gregg C. Fonarow, Stephen A. Geraci, Tamara Horwich,
James L. Januzzi, Maryl R. Johnson, Edward K. Kasper, Wayne C. Levy,
Frederick A. Masoudi, Patrick E. McBride, John J.V. McMurray, Judith E.

42



13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Mitchell, Pamela N. Peterson, Barbara Riegel, Flora Sam, Lynne W. Stevenson,
W.H. Wilson Tang, Emily J. Tsai and Bruce L. Wilkoff. (n.d.). 2013 ACCF/AHA
Guideline for the Management of Heart Failure A Report of the American College
of Cardiology Foundation/American Heart Association Task Force on Practice
Guidelines.

Cohen, L. B., Parent, M., Taveira, T. H., Dev, S., & Wu, W.-C. (2017). A
description of patient and provider experience and clinical outcomes after heart
failure shared medical appointment. Journal of Patient Experience, 4(4), 169—
176. https://doi.org/10.1177/2374373517714452

Dietschy, J. M. (1998). Dietary fatty acids and the regulation of plasma low
density lipoprotein cholesterol concentrations. The Journal of Nutrition, 128(2),
444S-448S. https://doi.org/10.1093/jn/128.2.444S

DiNicolantonio, J. J., Lucan, S. C., & O’Keefe, J. H. (2016). The evidence for
saturated fat and for sugar related to coronary heart disease. Progress in
Cardiovascular Diseases, 58(5), 464-472.
https://doi.org/10.1016/j.pcad.2015.11.006

Edelman, D., McDuffie, J. R., Oddone, E., Gierisch, J. M., & Williams, J. W.
(2012). Shared Medical Appointments for Chronic Medical Conditions: A
Systematic Review [Systematic Review]. Department of Veterans Affairs.
https://www.hsrd.research.va.gov/publications/esp/shared-med-appt-REPORT .pdf
Felman, A. (2020, January 22). Heart disease: Types, causes, and treatments.
https://www.medicalnewstoday.com/articles/237191

Fukuta, H., & Little, W. C. (2008). The cardiac cycle and the physiological basis
of left ventricular contraction, ejection, relaxation, and filling. Heart Failure
Clinics, 4(1), 1-11. https://doi.org/10.1016/j.hfc.2007.10.004

Global Health Risks: Mortality and burden of disease attributable to selected
major risks. (2009). WHO Library Cataloging-in-Publication Data.
https://www.who.int/healthinfo/global_burden_disease/GlobalHealthRisks_report
_full.pdf

He, J., Ogden, L. G., Bazzano, L. A., Vupputuri, S., Loria, C., & Whelton, P. K.
(2002). Dietary sodium intake and incidence of congestive heart failure in
overweight us men and women: First national health and nutrition examination
survey epidemiologic follow-up study. Archives of Internal Medicine, 162(14),
1619-1624. https://doi.org/10.1001/archinte.162.14.1619

Heart disease: Types, causes, and treatments. (n.d.). Retrieved February 16, 2020,
from https://www.medicalnewstoday.com/articles/237191

Heart failure | national heart, lung, and blood institute(Nhlbi). (n.d.). Retrieved
February 16, 2020, from https://www.nhlbi.nih.gov/health-topics/heart-failure
High blood pressure | national heart, lung, and blood institute(Nhlbi). (n.d.).
Retrieved February 16, 2020, from https://www.nhlbi.nih.gov/health-topics/high-
blood-pressure

How salt can impact your blood pressure, heart and kidneys. (2017, June 15).
Health Essentials from Cleveland Clinic.
https://health.clevelandclinic.org/kidneys-salt-and-blood-pressure-you-need-a-
delicate-balance/

43



25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

How the healthy heart works. (n.d.). Www.Heart.Org. Retrieved February 16,
2020, from https://www.heart.org/en/health-topics/congenital-heart-defects/about-
congenital-heart-defects/how-the-healthy-heart-works

How the heart works | national heart, lung, and blood institute(Nhlbi). (n.d.).
Retrieved February 16, 2020, from https://www.nhlbi.nih.gov/health-topics/how-
heart-works

Kerley, C. P. (2018). A review of plant-based diets to prevent and treat heart
failure. Cardiac Failure Review, 4(1), 54-61.
https://doi.org/10.15420/cfr.2018:1:1

King, M., Kingery, J. E., & Casey, B. (2012). Diagnosis and evaluation of heart
failure. American Family Physician, 85(12), 1161-1168.

Komamura, K. (2013). Similarities and differences between the pathogenesis and
pathophysiology of diastolic and systolic heart failure. Cardiology Research and
Practice, 2013. https://doi.org/10.1155/2013/824135

Levitan, E. B., Wolk, A., & Mittleman, M. A. (2009). Consistency with the dash
diet and incidence of heart failure. Archives of Internal Medicine, 169(9), 851—
857. https://doi.org/10.1001/archinternmed.2009.56

Lewis, J. (2018). Overview of sodium’s role in the body—Hormonal and
metabolic disorders. Merck Manuals Consumer Version.
https://www.merckmanuals.com/home/hormonal-and-metabolic-
disorders/electrolyte-balance/overview-of-sodium-s-role-in-the-body

Libby Peter, & Theroux Pierre. (2005). Pathophysiology of coronary artery
disease. Circulation, 111(25), 3481-3488.
https://doi.org/10.1161/CIRCULATIONAHA.105.537878

Linton, M. F., Yancey, P. G., Davies, S. S., Jerome, W. G., Linton, E. F., Song,
W. L., Doran, A. C., & Vickers, K. C. (2000). The role of lipids and lipoproteins
in atherosclerosis. In K. R. Feingold, B. Anawalt, A. Boyce, G. Chrousos, K.
Dungan, A. Grossman, J. M. Hershman, G. Kaltsas, C. Koch, P. Kopp, M.
Korbonits, R. McLachlan, J. E. Morley, M. New, L. Perreault, J. Purnell, R.
Rebar, F. Singer, D. L. Trence, ... D. P. Wilson (Eds.), Endotext. MDText.com,
Inc. http://www.ncbi.nlm.nih.gov/books/NBK 343489/

Lloyd-Jones Donald M., Larson Martin G., Leip Eric P., Beiser Alexa,
D’Agostino Ralph B., Kannel William B., Murabito Joanne M., Vasan
Ramachandran S., Benjamin Emelia J., & Levy Daniel. (2002). Lifetime risk for
developing congestive heart failure. Circulation, 106(24), 3068-3072.
https://doi.org/10.1161/01.CIR.0000039105.49749.6F

Mente, A., Koning, L. de, Shannon, H. S., & Anand, S. S. (2009). A systematic
review of the evidence supporting a causal link between dietary factors and
coronary heart disease. Archives of Internal Medicine, 169(7), 659-6609.
https://doi.org/10.1001/archinternmed.2009.38

Messerli, F. H., Rimoldi, S. F., & Bangalore, S. (2017). The transition from
hypertension to heart failure: Contemporary update. JACC: Heart Failure, 5(8),
543-551. https://doi.org/10.1016/j.jchf.2017.04.012

Morris R. Curtis, Schmidlin Olga, Sebastian Anthony, Tanaka Masae, & Kurtz
Theodore W. (2016). Vasodysfunction that involves renal vasodysfunction, not
abnormally increased renal retention of sodium, accounts for the initiation of salt-

44



38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

induced hypertension. Circulation, 133(9), 881-893.
https://doi.org/10.1161/CIRCULATIONAHA.115.017923

Mozaffarian Dariush, Benjamin Emelia J., Go Alan S., Arnett Donna K., Blaha
Michael J., Cushman Mary, Das Sandeep R., de Ferranti Sarah, Després Jean-
Pierre, Fullerton Heather J., Howard Virginia J., Huffman Mark D., Isasi Carmen
R., Jiménez Monik C., Judd Suzanne E., Kissela Brett M., Lichtman Judith H.,
Lisabeth Lynda D., Liu Simin, ... Turner Melanie B. (2016). Heart disease and
stroke statistics—2016 update. Circulation, 133(4), e38—e360.
https://doi.org/10.1161/CIR.0000000000000350

Nelms, M., Sucher, K. P, Roth, S. L., & Lacey, K. (2011). Nutrition Therapy and
Psychopathology (4th ed.). Cengage Learning.

New acc/aha high blood pressure guidelines lower definition of hypertension.
(2017, November 13). American College of Cardiology.
http%3a%2f%2fwww.acc.org%?2flatest-in-
cardiology%?2farticles%2f2017%2f11%2f08%2f11%2f47%2fmon-5pm-bp-
guideline-aha-2017

Overview of sodium’s role in the body—Hormonal and metabolic disorders.
(n.d.). Merck Manuals Consumer Version. Retrieved February 17, 2020, from
https://www.merckmanuals.com/home/hormonal-and-metabolic-
disorders/electrolyte-balance/overview-of-sodium-s-role-in-the-body

Palicka, V. (2002). Pathophysiology of diabetes mellitus. EJIFCC, 13(5), 140-
144,

Ross, L. J., Barnes, K. A., Ball, L. E., Mitchell, L. J., Sladdin, I., Lee, P., &
Williams, L. T. (2019). Effectiveness of dietetic consultation for lowering blood
lipid levels in the management of cardiovascular disease risk: A systematic
review and meta-analysis of randomised controlled trials. Nutrition & Dietetics:
The Journal of the Dietitians Association of Australia, 76(2), 199-210.
https://doi.org/10.1111/1747-0080.12509

Sakatani, T., Shirayama, T., Suzaki, Y., Yamamoto, T., Mani, H., Kawasaki, T.,
Sugihara, H., & Matsubara, H. (2005). The association between cholesterol and
mortality in heart failure. Comparison between patients with and without coronary
artery disease. International Heart Journal, 46(4), 619-629.
https://doi.org/10.1536/ihj.46.619

Shared medical appointments. (n.d.). Cleveland Clinic. Retrieved February 16,
2020, from https://my.clevelandclinic.org/patients/information/shared-medical-
appointments

Smith, C. E., Piamjariyakul, U., Dalton, K. M., Russell, C., Wick, J., & Ellerbeck,
E. F. (2015). Nurse-led multidisciplinary heart failure group clinic appointments:
Methods, materials, and outcomes used in the clinical trial. The Journal of
Cardiovascular Nursing, 30(4 Suppl 1), S25-34.
https://doi.org/10.1097/JCN.0000000000000255

Smith Carol E., Piamjariyakul Ubolrat, Wick Jo A., Spertus John A., Russell
Christy, Dalton Kathleen M., Elyachar Andrea, Vacek James L., Reeder
Katherine M., Nazir Niaman, & Ellerbeck Edward F. (2014). Multidisciplinary
group clinic appointments. Circulation: Heart Failure, 7(6), 888-894.
https://doi.org/10.1161/CIRCHEARTFAILURE.113.001246

45



48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Stein, K. (2011). The group appointment trend gains traction: How dietetics fits
into a new model of health care delivery. Journal of the Academy of Nutrition and
Dietetics, 111(3), 348. https://doi.org/10.1016/j.jada.2011.01.021

St-Pierre Annie C., Cantin Bernard, Dagenais Gilles R., Mauriege Pascale,
Bernard Paul-Marie, Després Jean-Pierre, & Lamarche Benoit. (2005). Low-
density lipoprotein subfractions and the long-term risk of ischemic heart disease
in men. Arteriosclerosis, Thrombosis, and Vascular Biology, 25(3), 553-559.
https://doi.org/10.1161/01.ATV.0000154144.73236.f4

The american heart association diet and lifestyle recommendations. (n.d.).
Www.Heart.Org. Retrieved February 20, 2020, from
https://www.heart.org/en/healthy-living/healthy-eating/eat-smart/nutrition-
basics/aha-diet-and-lifestyle-recommendations

Treatment options for heart failure. (n.d.). Www.Heart.Org. Retrieved February
16, 2020, from https://www.heart.org/en/health-topics/heart-failure/treatment-
options-for-heart-failure

Types of heart failure. (n.d.). Www.Heart.Org. Retrieved February 16, 2020, from
https://www.heart.org/en/health-topics/heart-failure/what-is-heart-failure/types-
of-heart-failure

Understanding heart failure. (n.d.). Cleveland Clinic. Retrieved February 16,
2020, from https://my.clevelandclinic.org/health/diseases/17069-heart-failure-
understanding-heart-failure

Vlassara, H., & Palace, M. R. (2002). Diabetes and advanced glycation
endproducts. Journal of Internal Medicine, 251(2), 87-101.
https://doi.org/10.1046/j.1365-2796.2002.00932.x

What is heart failure? (n.d.). Www.Heart.Org. Retrieved February 16, 2020, from
https://www.heart.org/en/health-topics/heart-failure/what-is-heart-failure
Yancy, C. W., Jessup, M., Bozkurt, B., Butler, J., Casey, D. E., Drazner, M. H.,
Fonarow, G. C., Geraci, S. A., Horwich, T., Januzzi, J. L., Johnson, M. R.,
Kasper, E. K., Levy, W. C., Masoudi, F. A., McBride, P. E., McMurray, J. J. V.,
Mitchell, J. E., Peterson, P. N., Riegel, B., ... Wilkoff, B. L. (2013). 2013
accf/aha guideline for the management of heart failure. Journal of the American
College of Cardiology, 62(16), e147—239.
https://doi.org/10.1016/j.jacc.2013.05.019

Zhu, Y., Zhang, J., Li, Z., Liu, Y., Fan, X., Zhang, Y., & Zhang, Y. (2018).
Association of sodium intake and major cardiovascular outcomes: A dose-
response meta-analysis of prospective cohort studies. BMC Cardiovascular
Disorders, 18. https://doi.org/10.1186/s12872-018-0927-9

46



	A Pilot Study: Observations of Patients Participating in Heart Failure Shared Medical Appointments while Receiveing Nutrition Education
	Recommended Citation

	tmp.1594399393.pdf._ikDZ

