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NOMENCLATURE
SMI - Serious Mental Illness is a chronic mental illness that causes significant functional
impairment such as anxiety, bipolar disorders, major depression, schizophrenia and other
psychotic disorders.
EPS - Extrapyramidal Symptoms are a category of side effects from antipsychotic
medications caused by dopamine antagonism in the mesocortical pathway of the brain.
FGA - First Generation Antipsychotics also known as typical antipsychotics, typicals, or
conventional antipsychotics introduced in the 1950’s.
SGA - Second Generation Antipsychotics also known as atypical antipsychotics or
atypicals are a class of psychotropic medications introduced in the 1990’s characterized
by the addition of serotonin antagonism to the pharmacological profile intended to
decrease EPS caused by FGAs.
BMI - Body Mass Index is a measure of an adults weight in relation to their height; <25
is considered normal weight, 25-30 is overweight, >30 is obese; respectively.
GMHC - Gallatin Mental Health Center is an affiliate of Western Montana Mental Health
Center the location of the 72 hour crisis facility called the Hope House, a community
mental health center in Bozeman, Montana.
HIP - Health Improvement Profile is an evidence based intervention that is used in the
United Kingdom to assist nurses with general health screenings and interventions for
patients diagnosed with a SMI.
MAC - Metabolic Assessment Checklist is the nursing intervention created in this project
for the consumers of GMHC taking atypical antipsychotics.
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ABSTRACT
Atypical antipsychotics are prescribed for patients suffering from serious mental
illnesses. As these medications have become more widely used over the past 3 decades,
practitioners have started to become more aware of metabolic side effects caused by
them. Metabolic syndrome is a term for alterations in baseline metabolic functioning
which result in weight gain, hyperlipidemia, hypertension, insulin resistance, diabetes,
and cardiovascular disease. A correlation between obesity and mortality exists within the
population of individuals diagnosed with a severe mental illness taking atypical
antipsychotics and has been reported as responsible for decreased life expectancy of up to
30 years. However, monitoring the physical side effects has been a significant barrier to
successful management for these patients, often due to unclear practice direction between
psychiatric and primary care providers. Many patients with metabolic syndrome
experience exacerbations in their mental illness such as increased depression, anxiety,
and isolation related to discomfort and decreased self-esteem, which can lead to
medication nonadherence causing further complications. Patients experiencing emotional
decline may be unable to participate in necessary lifestyle modifications without
assistance, leading to the progression of metabolic syndrome. Such health related spirals
contribute to the development of treatment resistance and poor patient outcomes. At the
Gallatin Mental Health Center in Bozeman, MT, 23 patients taking atypical
antipsychotics were provided a qualitative satisfaction survey about medications,
treatment plans, and adherence, in addition to being offered an opportunity to make
recommendations that could improve their overall health. In accordance with research
and successful interventions internationally, a significant number of the patients in
Bozeman have experienced metabolic changes, have difficulty remembering or
understanding treatment goals, and would like assistance with lifestyle interventions.
Using evidence based research and recommendations for metabolic syndrome prevention
assessments and interventions a physical health assessment checklist for psychiatric
nurses at Gallatin Mental Health was created. An assessment key to assist the nurse with
the checklist, a prefabricated order set of interventions, and a simple care plan to guide
best practice policy implementation will provide for better treatment adherence and
improved quality of life for patients taking atypical antipsychotics in Gallatin County.

1
CHAPTER 1
INTRODUCTION TO THE PROJECT
Introduction
The specialty of psychiatric nursing provides an opportunity for a nurse to work
with clients experiencing a multitude of mental health challenges. Depression, bipolar
disorder, schizophrenia and other psychotic disorders, anxiety disorders, posttraumatic
stress disorder, attention deficit hyperactivity disorder, and personality disorders
(National Alliance for the Mentally Ill [NAMI], 2014) are among many of the diagnoses
for which the psychiatric nurse will need to be competent and proficient in her care. In
addition to the psychological symptoms that clients experience with each diagnosis, many
physical complications co-occur and can be detrimental to quality of life and successful
adherence to treatment.
Specific educational programs to provide psychiatric proficiency to nurses trained
in general caregiving can be initiated by the nurse or provided by the employment facility
at any time in their career to assist with competency required to work in a behavioral
health facility. Such programs often focus on safety management and may include Crisis
Prevention Interventions (CPI, 2014) or Mandt (The Mandt System, 2014) with focus on
non-violent verbal de-escalation and crisis management techniques. Additionally,
restraint and seclusion use, suicide prevention, mental status assessments, and
psychotropic medications are integral parts of a psychiatric nurse’s education and career.
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Psychiatric nurses are expected to understand the side effects of many different
classes of psychotropic medications such as antidepressants, stimulants, mood stabilizers,
anxiolytics, and antipsychotics and their side effect profiles. However, unless working in
an outpatient community setting, addressing long term side effects and resulting cooccurring conditions may not be pertinent or applicable to their nursing care plans. The
client’s physiological wellbeing could become gradually compromised by side effects of
long term use of psychotropic medications.
There are many reasons long term side effects may go unmanaged. Clients may
not have a primary care physician (PCP). The PCP might not be familiar with
psychotropic medications and/or might believe the psychiatric provider is managing
potential repercussions from mental health medications. On the contrary, the psychiatric
provider may believe the client’s PCP is addressing physical health needs and any cooccurring physical complications. Any combination of this break in continuity of care can
prevent successful health outcomes for the patient. This is often the case at Gallatin
Mental Health Center (GMHC) in Bozeman, Montana, especially for clients taking
second generation antipsychotics (SGAs).
Atypical antipsychotics (or SGAs) in particular can slowly alter baseline
metabolic functioning resulting in weight gain, hyperlipidemia, hypertension, insulin
resistance, diabetes, and cardiovascular disease; a suite of pathologies collectively termed
metabolic syndrome. Metabolic syndrome is not as easy to detect as some of the
immediate adverse effects caused by the other medication classes listed but can be just as
life threatening. Therefore, the nurse in the behavioral health environment needs a tool
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for better tracking that will assist with the necessary assessments, actions, and education
to decrease the prevalence of metabolic syndrome when initiating SGA treatment.
Background and Significance
Antipsychotics are prescribed primarily for patients diagnosed with schizophrenia
who experience symptoms such as hallucinations and delusions. However, they can also
be effective in treating the manic and depressed phases of bipolar disorder as well as
augmenting treatment for resistant depression and anxiety (Stahl, 2013). Previous to the
development of SGAs, first generation antipsychotics (FGA) were introduced in the
1950’s. Although effective in treating schizophrenia, FGAs were noted to have multiple,
severe, and sometimes permanently debilitating side effects caused by blocking
dopamine D2 receptors in the brain. The side effects, termed neurolepsis presented as
psychomotor slowing, anhedonia, apathy, and withdrawal from social interactions and
interests. Also common with this class of drugs is hyperprolactinemia and a Parkinson’slike appearance collectively named extrapyramidal symptoms (EPS) that can become a
permanent hyperkinetic movement disorder called tardive dyskinesia, which consists of
jerking movements, facial grimacing, and unintended chewing motions (Stahl, 2013).
Nearly 40 years after the original antipsychotic medication breakthrough, atypical
antipsychotics were introduced with equally effective antipsychotic action by D2
antagonism but with the addition of a serotonin (5HT2A) receptor antagonism that
increases mood regulation and comparatively very few EPS side effects (Stahl, 2013).
The atypicals currently used in the US are clozapine (Clozaril), olanzapine (Zyprexa),
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quetiapine (Seroquel), asenapine (Saphris), risperidone (Risperdal), paliperidone
(Invega), ziprasidone (Geodon), iloperidone (Fanapt), lurasidone (Latuda), and
aripiprazole (Abilify). Of the medications listed, only iloperidone (Fanapt) is not utilized
at GMHC in Bozeman, Montana.
As SGAs have become more widely used over the past 3 decades, practitioners
have started to become more aware of the metabolic side effects caused by them. Usually
beginning with increased central or abdominal obesity as the hallmark of metabolic
syndrome, this increased weight gain then causes dyslipidemia, insulin resistance, and
hypertension thus predisposing the client to cardiovascular disease and type 2 diabetes
(Scott & Happell, 2011). An international study of individuals with serious mental
illnesses (SMI) showed an obesity rate twice that of the general population. Clearly, there
is a significant co-occurrence of physical health complications for folks with a SMI
diagnosis (Scott & Happell, 2011).
A correlation between obesity and mortality exists within the population of
individuals diagnosed with SMI. Mortality ratios are up to five times higher than
expected in the US and an increase in life years lost from nine years between 1989-1994
to up to 30 years from 1997-2002 is noted (Scott & Happell, 2011). Cause of death in this
population due to suicides and accidents accounts for less than one third of their
premature deaths around the world, implying that the other two thirds are related to
cardiovascular disease, cancer, respiratory diseases, ischemic heart disease, or natural
causes that may all be preventable through lifestyle changes (Scott & Happell, 2011).
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Looking at people diagnosed with SMI around the world, a similar trend in
obesity is observed. A Canadian study of 183 people with schizophrenia reported 42%
prevalence of obesity (BMI>30), 3.5 times greater than a National Population Health
Survey from 15 years prior (Scott & Happell, 2011). For adults living with SMI in the
US, 80% consider their health as poor or fair while there is 46% prevalence of obesity in
patients with schizophrenia or other mood disorders (Scott & Happell, 2011). In the UK a
sample of 600 individuals with schizophrenia was 35% obese compared to 19% in the
general public. Nearly all other countries in the world also report a two-fold increase in
obesity prevalence compared to the rest of their country for individuals living with SMI
(Scott & Happell, 2011).
Obesity is physically and emotionally uncomfortable. Increased body size causes
movement limitations and is correlated to a negative body image, which then creates
additional challenges such as increased depression and anxiety, increased avoidance of
social situations, and decreased self-esteem resulting in decreased quality of life
(Meekums, 2005). In a population with ongoing affective challenges, gaining weight adds
to the already difficult tasks of appearing in public, participating in exercise regimens,
and eating well. Although research shows that physical activity provides a sense of wellbeing, the social stigma, embarrassment, and expectations from family, friends, and
health care providers renders an obese individual even more incapable of adhering to
consistent programs necessary for weight loss and improved physical health and quality
of life (Wiklund, Olsen, & Willen, 2011).
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In 2004, the FDA provided recommendations for routine screening in patients
taking atypical antipsychotics. Supported by the American Diabetes Association (ADA)
the guidance was requested to specifically monitor for rapid weight gain that could
contribute to obesity, diabetes, and heart disease (Phend, 2008). Later in the decade,
glucose monitoring rates increased by a modest 20% for blood glucose and 10% for
lipids. Physicians were claiming to be aware of the high risk and need to screen, however,
of the screening rates presented at an ADA conference in 2008, it was mentioned that a
2006 study found blood sugar screening was 25.6% prior to the initiation of FDA
recommendations and only increased to 45.5% the following month. Additionally, lipids
were being screened at a consistently lower rate from around 8.9% to 26.9% (Phend,
2008). Self-reported rates of screening was high, however, contrary to the ADA findings,
many studies found that psychiatrists did not consider screening part of their
responsibilities, most mental health offices are not equipped to draw blood (which creates
a low adherence to the recommended monitoring), and tests were believed difficult to
interpret and treat (Phend, 2008).
Among the psychiatric patient community, there exists a significant issue with
treatment adherence resulting in “…unnecessary disease progression, disease
complications, reduced functional abilities, lower quality of life, and even death” (Worley
& McGuinness, 2010, p.19). The National Council on Patient Information and Education
(NCPIE) called the medication nonadherence problem “America’s other drug problem”
(Worley & McGuinness, 2010, p.20). Barriers to medication adherence include cost,
attitudes and beliefs, acceptance of diagnosis, dosing schedules, stigma, medication side
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effects, deficits in continuity of care, and advertisements that broadcast competing and
conflicting information (Worley & McGuiness, 2010). Not only does nonadherence pose
complications for reestablishment of treatment later on due to the development of
treatment resistance but it causes poorer treatment outcomes (Laakso, 2012). The
destabilization of the patient’s independent functioning can provide a catalyst for comorbid conditions such as self-medication through drug/alcohol use, physical
deteriorations resulting from lack of self-care, and increased risky behaviors that are a
signature of SMI, resulting in symptom exacerbation, suicidal ideation and attempts, and
re-hospitalization (Laakso, 2012). Studies have shown that current medication adherence
rates among mentally ill patients of all ages is around 50% (Laakso, 2012) for which the
ultimate costs weigh heavily on patients and society as a whole. Recommendations for
specific interventions to increase medication adherence are not unanimous, however, the
best evidence points to the use of motivational interviewing, improved communication,
patient education programs, and behavioral strategies to break through some of the
aforementioned barriers.
The problem with adherence underscores the need for health care professionals in
the mental health field to increase their focus on medical co-morbidities through
assessment and primary prevention interventions. Nurses are in a position to influence
preventable contributing factors to poor health conditions related to minimal physical
activity, poor diet, risky sexual behavior, and increased smoking and substance abuse
among clients taking antipsychotic medications (Scott & Happell, 2011). By focusing on
co-morbidities the nurse will be able to close the gap between obesity and age of death
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for individuals with and without SMI. Therefore, it is essential that mental health nurses
in the community systematically address the potential for metabolic syndrome and
initiate a plan of care that will outline and provide management based on the individual
needs of each client starting on antipsychotic therapy.
Purpose of the Project
The delivery of psychiatric care today in the outpatient setting is a different
mental health environment than what inpatient psychiatric care has looked like in the
past. The focus of nursing care needs to change to meet patients where they are from a
community based approach. Emphasis is now put on long-term care to increase
independence, provide health maintenance, education and collaboration, and teaching
patients prevention interventions to improve overall quality of life. Due to overwhelming
evidence pertaining to compromised physical health around the globe, the contemporary
psychiatric nurse must be equipped to address the prevalence of atypical antipsychotic
induced metabolic syndrome. Therefore, the two aims of this project are to: 1) assess and
determine the needs of clients who meet criteria for the targeted at-risk population and
receive services at GMHC 2) create a comprehensive screening process and order set for
the GMHC nurse to provide the client with a care plan listing specific education
strategies and management interventions based on personalized risk factors.
The results of this project will provide the GMHC nursing department with a
simple assessment tool for preventative management of SGA induced metabolic changes.
The tool will be used to implement a care plan with interventions specific to resources at
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GMHC. Short term goals consisting of lifestyle modifications, education opportunities,
and coordination of care for clients will provide for the long term goal of increasing
treatment adherence and subsequently improving quality of life.
Organization of the Remainder of the Project
Chapter 1 discussed the pertinent background related to the development of
metabolic syndrome for patients with SMI taking antipsychotic medications. Chapter 2
will review literature on the physical side effects of psychotropic medications, prevalence
of metabolic syndrome, current management recommendations, and SMI clients served in
Gallatin County, Montana. Chapter 3 will discuss the SMI Health Improvement Profile
(HIP) tool recommended for national use by mental health nurses for identification of
physical health conditions in patients with serious mental illnesses and compare to a
client knowledge and satisfaction survey implemented at GMHC in Bozeman, Montana.
Chapter 4 will provide a summary of findings from the collected qualitative survey
results, implementation objectives of a working order set for best practice, and training
and application recommendations at GMHC. Chapter 5 will discuss and summarize
implications and challenges to the policy development in community mental health
settings.
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CHAPTER 2
REVIEW OF LITERATURE
The literature review utilized Montana State University’s online library resources
with a specific delineation of Nursing & Medicine Resources chosen through electronic
databases including CINAHL, PubMed, MEDLINE, Academic Search Complete,
Academic Search Elite, Health Source: Nursing Academic Edition, Psychology &
Behavioral Sciences Collection, Health Source – Consumer Edition, UpToDate, and
Global Health. Peer reviewed journal articles were chosen from the last ten years (with
emphasis on the last five years) based on a combination of the following key words:
metabolic syndrome, atypical antipsychotic, second generation antipsychotic, mental
health, mental illness, serious mental illness, lifestyle, lifestyle modifications,
interventions, pharmacology, multidisciplinary, collaboration, treatment, adherence,
compliance, satisfaction, quality of life, health promotion, health improvement, health
improvement profile, and prevention.
Atypical Antipsychotics
Atypical antipsychotics are a class of pharmacologically complex psychotropic
drugs intended to target receptors in the brain thought to be responsible for a variety of
severe mental illnesses such as schizophrenia, bipolar disorder, and treatment resistant
depression (Stahl, 2013). Unlike previous (typical) antipsychotic medicines, atypicals are
better at balancing extreme side effects. They exhibit a unique ability to decrease EPS
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and hyperprolactinemia while equally managing positive (outward or obvious) and
negative (inward or without) symptoms of psychosis (Stahl, 2013). Among the positive
symptom profile are disorders of thinking; grandiose, religious, or persecutory delusions,
auditory, visual, or tactile hallucinations; and disorganization of behavior and speech
such as incoherence or illogicality, catatonia, and socially inappropriate bizarre behaviors
(Stuart, 2009). In contrast, a flat affect, limited emotional expression, loss of thought,
speech, motivation, pleasure, focus, and goal direction are among the negative symptoms
(Stuart, 2009). In addition to psychosis, atypicals can be effective in managing mood
symptoms, cognitive impairments, hostility, suicidal behavior, violence, and difficulty
with socialization (Stuart, 2009).
Typical antipsychotics decrease dopamine action in the brain. Excessive
dopamine in the mesolimbic pathway is responsible for positive psychotic symptoms, a
major symptom target for FGAs. Unfortunately, many typicals cause exceissive
dopamine antagonism in the mesocortical pathway responsible for intolerable negative
side effects such as the previously mentioned EPS in addition to catatonia, anhedonia,
apathy, alogia, and affective flattening in patients suffering from schizophrenia (Mandal,
2014). In contrast, the new generation of antipsychotics are pharmacologically different
with very minimal side effects. The difference is related to the serotonin-dopamine
antagonistic pharmacological confluence prevalent in all atypicals, with the exception of
Abilify (Stahl, 2013). The addition of a greater receptor binding capacity by 5HT2A is
responsible for stimulating downstream dopamine release in the striatum mitigating EPS
and prolactin production and is the signature for why these medications are ‘atypical’
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(Stahl, 2013). There are several other types of serotonin receptors affected by atypicals
throughout the brain; 5HT1A, 5HT2C, 5HT1B/D, 5HT3, 5HT6, and 5HT7 each with varying
degrees of receptor agonism or antagonism and a wide range of pharmacologic properties
such as antidepressant, pro-cognitive, learning/memory, circadian rhythm regulation,
anti-nausea/vomiting, bowel regulation, and weight gain (Stahl, 2013). In summary, each
of the atypicals are chemically composed of properties that agonize and antagonize
dopamine and serotonin, which compared to typical antipsychotics provide a more
balanced dopamine stimulation and blockade in the brain responsible for providing the
atypical therapeutic window.
Clozapine (Clozaril)
Clozapine was the first antipsychotic to be recognized as atypical because of its
low side effect profile. It has few if any extrapyramidal symptoms and it rarely causes
tardive dyskinesia or elevated prolactin (Stahl, 2013). The pharmacologic profile of
clozapine is extremely complex. As a serotonin-dopamine antagonist (SDA) the presence
of 5HT2A antagonism combined with the D2 antagonism is why it is atypical yet it also
binds with up to 20 more receptors of unknown significance (Stahl, 2013). Clozapine can
cause discouraging side effects such as sedation related to potent M1-muscarinic, H1histaminic, and α1-andrenergic receptor antagonism; weight gain associated with the
blockage of H1-histamine and 5HT2C receptors; excessive salivation, constipation,
myocarditis, seizures, and especially agranulocytosis that requires frequent and regular
blood draws and monitoring (Stahl, 2013). Clozapine is primarily metabolized by the
CYP450 1A2 pathway, an important dosing consideration with the common habit of
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smoking among the mentally ill population. Smoking can induce metabolism of clozapine
and may alter serum concentration, requiring a higher daily dose (Singh, Ketter, &
Chang, 2010). Even though clozapine is considered the ‘gold standard’ for schizophrenia
because of efficacy and the potential for an Oliver Sachs type “awakening” it is usually
the last line of defense due to its complexities and side effects (Stahl, 2013, p.182).
Olanzapine (Zyprexa)
Pharmacologically similar to, and a more potent SGA than clozapine, olanzapine
is also atypical without the conventional side effects of EPS at low and high doses and is
rarely responsible for increasing prolactin levels (Stahl, 2013). Although it has a higher
probability of inducing weight gain, insulin resistance, and triglycerides, olanzapine can
be less sedating than clozapine and it is very effective for psychotic symptoms and mood
regulation in schizophrenia, bipolar disorder, and treatment resistant depression,
especially when combined with fluoxetine (Stahl, 2013). Olanzapine is often used at
higher doses in clinical practice than was originally studied resulting in greater efficacy
as well as increased side effects (Stahl, 2013). The 10-15mg daily recommendation is
pushed up to 40mg in special cases both inpatient and outpatient. Similar to clozapine,
olanzapine is metabolized by the CYP450 1A2 pathway and can exhibit reduced serum
drug levels when metabolism is induced by cigarette smoking through the same pathway
(Jibson & Hermann, 2014). In 2004, olanzapine was approved for treatment of mania in
adults and in 2009, the FDA added manic or mixed episodes of bipolar I in adolescents
age 13-17 (Singh et al., 2010). Olanzapine has a rapid onset, is available in orally
dissolving tablets (ODT) and intramuscular injections (IM) for acute management, and a
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long acting formulation for monthly maintenance (Stahl, 2013). It has a high response
rate in adults and adolescents and therefore, unless increased weight or cardiometabolic
risks are present, olanzapine should be considered an appropriate first line of
pharmacologic management for patients over age 13 with psychotic and manic symptoms
of schizophrenia (including acute agitation) and bipolar disorder (Stahl, 2011).
Monitoring BMI, waist circumference, triglycerides, fasting glucose and lipids, and BP
prior to olanzapine therapy and every three months for the first year is recommended
(Jibson & Hermann, 2014). Prescribers are advised to consider changing agents if weight
gain occurs (Stahl, 2011).
Quetiapine (Seroquel)
Norquetiapine, the active metabolite in quetiapine is responsible for the unique
pharmacologic properties of this SGA. The clinical profile, including a robust
antidepressant effect, is very complex in its capability to bind less to the D2 receptors
than the previous medications but to numerous other neurotransmitter receptors providing
action beyond that of other antipsychotics (Stahl, 2013). Available in immediate release
(IR) and extended release (XR) formulations, the drug has very different actions based on
the binding profile at different formulations and dosages from 50-800mg (Stahl, 2013).
For example, a lower dose of 25-50mg IR formulation at bedtime has a prominent quick
peak sedative-hypnotic effect for rapid onset of sleep due to H1-histamine antagonism.
Antagonism of 5HT2A takes priority at a 300mg dose to provide excellent antidepressant
action and at 600-800mg increased norepinephrine transporter inhibition, 5HT2C and D2
receptor blockade (especially the XR formulation which utilizes full D2 occupancy for 24
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hours compared to the IR formulation at 60% for 12 hours) contribute to antipsychotic
action (Stahl, 2013). Safe for children as young as 10 years old, titration is initiated
quickly and shown to be effective as monotherapy in the resolution of manic symptoms
in less than a week (Singh et al., 2010). Children can tolerate very high dosing (up to
1200mg daily) however, the elderly population should start much lower, 12.5 to 25mg
twice daily titrated up to a significantly lower maximum daily dosage than younger
adults. Possibly due to M1 antimuscarinic and α1-andrenergic antagonist properties, other
notable side effects are sedation (seen to improve with increased titration and time),
orthostatic hypotension, and QT prolongation (Jibson & Hermann, 2014). As with the
other SGAs, H1 and 5HT2C antagonism are thought to be responsible for weight gain,
fasting triglycerides, and insulin resistance especially at moderate to higher doses, the
recommendation is to monitor conservatively (Stahl, 2013).
Asenapine (Saphris)
Antagonism of dopamine, serotonin, adrenergic, and histaminic receptors are
similar pharmacologic characteristics of asenapine as with most other SGAs. A unique
trait of this newer medication is that it has a similar chemical structure to mirtazapine and
its antidepressant action (Stahl, 2013). It has very little muscarinic antagonism without
bradycardia or hypotensive side effects, no need for dose adjustments (starting and
maintenance dose of 5 or 10mg twice a day), and it is only available in a sublingual
formulation because of its poor GI absorption (Jibson & Hermann, 2014). With more
potent binding to serotonergic than D2 receptors, asenapine’s antidepressant action
potentiated by 5HT2C, 5HT7, 5HT1B/D, and α2 receptor antagonism releases dopamine and
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norepinephrine in the prefrontal cortex, which improves depression and theoretically,
negative symptoms of schizophrenia, treatment-resistant depression, and bipolar
depression (Stahl, 2013). Similar sedating side effects have been seen in studies on
asenapine; dizziness, akathisia, oral hypesthesia related to administration, and
intermediate weight gain is expected (Jibson & Hermann, 2014). Studies have not been
clear yet as to the safety or efficacy in child, adolescent, or geriatric populations (Stahl,
2011).
Risperidone (Risperdal)
Characteristics of risperidone fall somewhere in between first and second
generation antipsychotics with its efficacy and side effect profile, similar to a SGA at
lower doses, higher doses bring out some of the more conventional properties such as
movement disorders and increased prolactin production (Stahl, 2013). Risperidone was
approved by the FDA in 1993 and was the most prescribed antipsychotic in America in
2005 (Finkel, 2009). “In 2007, risperidone became the first atypical antipsychotic to
receive FDA approval as monotherapy for short-term treatment of acute mania or mixed
[bipolar] episodes in youths between 10 and 17 years” (Singh et al., 2010, p.437).
Risperidone has a wide range of indications from children with autism, aggression,
deliberate self-injury, tantrums, mood lability or childhood bipolar disorder (ages 10-17),
and childhood schizophrenia (ages 13-17) to adult schizophrenia, bipolar mania, and
agitation and psychosis associated with dementia (Stahl, 2011). Risperidone is available
in a variety of formulations including tablet, ODT, liquid, and short and a long acting
injections (Stahl, 2013). Patients are typically started at 1-2mg to up to 12mg daily (can
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be divided for sedation) with slow titration. Dosage is decreased significantly for the
elderly population with a maximum of 2mg daily starting at 0.25-0.5mg (Jibson &
Hermann, 2014). Risperidone’s SDA pharmacologic profile is similar to other SGAs but
without muscarinic activity, anticholinergic effects, and with equal α1 and α2 antagonistic
properties effective in depression yet also responsible for sedation and orthostatic
hypotension (Jibson & Hermann, 2014). Like FGAs, many side effects exist; an increased
incidence of hyperprolactinemia and pituitary adenomas are noted at low doses, EPS is
common at higher doses, and weight gain in adults and especially children is significant
at any dose of risperidone (Jibson & Hermann, 2014). In a recent randomized, doubleblind, placebo-controlled Stanford University trial for mixed or manic episodes, a 14%
mean weight gain of 2kg was seen over three weeks in the children taking 0.5-2.5mg
risperidone per day (Singh et al., 2010).
Paliperidone (Invega)
With a longer half-life, slower absorption, and lower peak, 9-hydroxy-risperidone
(paliperidone) is a controlled-release active metabolite of risperidone but better tolerated
by many patients. Like other atypicals, paliperidone is a SDA but is not hepatically
metabolized (9-hydroxy-risperidone is the product of risperidone after metabolism by
CYP450 2D6), has very few pharmacokinetic drug interactions, is delivered via osmotic
capsule for gradual absorption, and has a significantly lower side effect profile for EPS,
sedation, orthostasis, and metabolic complications (Stahl, 2013). Little is known about
the pharmacologic difference between risperidone and paliperidone because binding
profiles are so similar (slightly less affinity in general for many of the targeted receptors);
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therefore, it is believed that the delivery described above may be responsible for
increased tolerability through decreased potency (Stahl, 2013). Although an active
metabolite of risperidone, paliperidone is not dosed the same and does not need to be
titrated up. It is appropriate to start and stay on 6mg daily, paliperidone can be increased
by 3mg daily up to 12mg (every five days to accommodate a serum steady state) for
severe psychosis (Stahl, 2013). Invega Sustenna is a monthly, long acting injectable
formulation of paliperidone that has been shown effective for early intervention,
increased adherence, and more favorable outcomes (Stahl, 2013).
Ziprasidone (Geodon)
Approved for the treatment of schizophrenia by the FDA in 2001, ziprasidone is
known for its obsolete weight gain side effect profile (Finkel, 2009). Contrary to its
competitors and related to the current beliefs about the moderate 5HT2C and H1
antagonistic pharmacologic binding properties, ziprasidone has little association with
sedation, dyslipidemia, elevation of fasting triglycerides, or insulin resistance (Stahl,
2013). In fact, when patients are switched from other SGAs to ziprasidone, they often
experience weight loss and lowering of triglycerides. Indications for once to twice daily
oral dosing (starting at 20-40mg and up to 200mg) of ziprasidone include psychosis,
mania, affective symptoms, and acute agitation for which there is an IM formulation
(Stahl, 2011). Ziprasidone historically has a well-known QT prolongation; however,
recent studies have shown that it is not a clinically significant problem in patients without
a cardiac history. Regular ECG monitoring is unnecessary and instead practitioners
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should use caution with concurrent use of other QT prolonging medications (Jibson &
Hermann, 2014).
Lurasidone (Latuda)
As one of the newest atypical antipsychotics, lurasidone has a high affinity for
dopamine D2 and serotonin 5HT2A receptors and is approved by the FDA in the US for
schizophrenia (Stahl, 2011). Lurasidone has minimal affinity for H1-histamine and M1cholinergic receptors providing little to no sedation or weight gain. The clinical profile
can be explained by simple binding properties, most potent on D4 (very little known),
5HT7, 5HT1A, and α2 receptors suggesting potential for excellent antidepressant efficacy.
SSRI/SNRI augmentation for depression/anxiety, pro-cognitive effects, and increased
circadian rhythm regulation is appropriate (Stahl, 2013). As with ziprasidone, metabolic
effects can reverse when switched to lurasidone from another atypical with a higher
incidence. Moderate EPS could be present but less likely if dosed at night. Lurasidone is
metabolized by CYP 3A4 causing coadministration of strong 3A4 inhibitors such as
Suboxone or ketoconazole to increase plasma levels of lurasidone increasing the
probability of motor side effects, increased prolactin production, sedation, and seizures
occasionally seen in higher doses (Stahl, 2011).
Aripiprazole (Abilify)
Aripiprazole is the only atypical antipsychotic that is a dopamine partial agonist
(also with less affinity for 5HT2A antagonism than the other atypicals), a pharmacologic
feature that directly results in reduced EPS and hyperprolactinemia (Stahl, 2013). Initially
approved in 2002 by the FDA for schizophrenia (now age 13+), aripiprazole is currently
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indicated for mania/mixed mania ages 10+, an adjunct for depression, and autism-related
irritability in children from 6-17 years old (Stahl, 2011). Also without M1-muscarinic
cholinergic and H1-histaminic antagonistic properties, this medication is void of sedation,
usually has little to no weight gain, and like lurasidone and ziprasidone can aid in weight
loss when switching from another antipsychotic that has induced metabolic effects (Stahl,
2013). Aripiprazole has a very long half-life, 75 hours, prolonging the time it will take to
reach steady state as well as linger in the body longer, important when considering down
titration, side effects, or drug interactions that also interact with the CYP 3A4 pathway
(Stahl, 2011). Aripiprazole is available in oral tablets, ODT, liquid, short and long acting
injections. Aripiprazole is also unique in dosing because it can be activating and increase
agitation; therefore, unless actively psychotic, a small doses such as 2mg (up to 30mg
daily has been approved) may be effective from children to elderly (Stahl, 2011). Some
patients experience cognitive side effects (lowering the dose can help), headache,
insomnia, tremor, and constipation (Jibson & Hermann, 2014).
Metabolic Syndrome
While this innovation in pharmacologic therapy is a vast improvement over the
typical antipsychotics, the atypicals are not without their cost; both financially and
physically. The newer, more targeted medications often cause metabolic syndrome,
which include a group of side effects causing weight gain, dyslipidemia, insulin
resistance, and eventually diabetes and cardiovascular disease (Stuart, 2009). Central
obesity generally precipitates metabolic syndrome and can be accompanied by
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hypertension, increased serum triglycerides, decreased high density lipoproteins (HDL),
increased fasting blood glucose, and insulin resistance as it’s defining characteristic
(McCullough, 2011). For a diagnosis of metabolic syndrome, patients must usually meet
criteria for three of the five aforementioned measurable markers. Once underway in the
pathological process, it can predict the development of diabetes and cardiovascular
disease (McCullough, 2011).
Normally, glucose in the blood signals to β-cells in the pancreas to make and
secrete insulin into the bloodstream to decrease glucose; higher glucose in the blood
increases signaling for more insulin secretion from the pancreas. The presence of insulin
in the blood facilitates glucose uptake into many different cells in the body by binding to
insulin receptors that signal for metabolism of glucose into energy (Edmunds & Mayhew,
2013). Insulin allows muscles and the liver to store glucose as glycogen, aids in
intracellular transport of potassium (and possibly calcium), converts amino acids to
protein, and facilitates fat storage as triglycerides in adipose tissue (Edmunds & Mayhew,
2013).
During the development of metabolic syndrome, the body starts to struggle with
glucose metabolism causing insulin receptor molecules to become insulin resistant
(Perese, 2012). In the absence of available glucose for cellular metabolism
glycogenolysis (conversion of glycogen to glucose) and gluconeogenesis (production of
glucose from lactate and amino acids) in the liver are triggered in response to cellular
hypoglycemia. The result is hyperglycemia in the bloodstream (Edmunds & Mayhew,
2013). Furthermore, the insulin resistance creates a signal to the β-cells to produce more
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insulin, a compensatory mechanism that can be effective initially but over time damages
the β-cells (glucotoxicity) causing a disruption in the signaling of insulin. This results in
hyperinsulinemia as well; a measurable characteristic of type 2 diabetes (National
Diabetes Information Clearinghouse, 2014).
More recently researchers have also linked contributions to the development of
insulin resistance from the lipolysis of adipocytes (excessive in obesity) attenuated by
malfunctioning β-cells, which activates an inflammatory response, releases hormones that
have an important effect on the sensitivity of insulin receptors, and causes the
overproduction of free fatty acids further stimulating gluconeogenesis (McCance &
Huether, 2010). Usually precipitated by the silent hallmarks of metabolic syndrome
symptoms, it is estimated that 50% of β-cell function is already lost at diagnosis of type 2
diabetes. Further, the patient’s struggle with insulin resistance, hyperglycemia,
hypertension, hyperlipidemia, and obesity is likely to be intensely confounded by an
inability to combat the illness without aggressive pharmacologic intervention to avoid
further neurologic and vascular complications (Edmunds & Mayhew, 2013).
Prevalence
The National Cholesterol Education Program (NCEP) Adult Treatment Panel III
(ATP III) reported an overall prevalence of metabolic syndrome more than a decade ago
in the US at 22%, with notable differences between ethnic groups; Mexican-Americans
had the highest prevalence for both men and women, followed by African-American
women, white men, white women, and African-American men last (Meigs, 2014). Also,
reported in this study, metabolic syndrome in the US correlated closely according to age
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with a steady increase from youngest to oldest; the highest group aged 60-69 years old
had a 45% prevalence, next ≥ 70 years at ~40%, 35% for ages 50-59 years, 22% in ages
40-49, 13% ages 30-30, and less than 10% in the 20-29 year old group, respectively
(Meigs, 2014). More recently, the American Heart Association suggested that 34% of US
adults have metabolic syndrome with Asian Americans as the highest climbing cohort
compared to other ethnic groups currently (Mallory, Angosta, & Kawi, 2014). The US
has the highest prevalence of metabolic syndrome followed by South Asia (26%), China
(17%), Australia (19%), France (9%), and Italy (18%) (McCullough, 2011).
Whereas prevalence estimates of metabolic syndrome in the general public varies
between 22-35%, patients being treated with antipsychotic medications have experienced
a higher prevalence of up to 66% (mean = 37% mean) (Centorrino, Masters, Talamo,
Bladessarini, & Öngür, 2012). Authors of the Harvard University study at McLean
Hospital in Massachusetts defined psychiatric patients (n = 589) identified as having
metabolic syndrome was based on three of the following criteria: waist circumference,
BMI, serum triglycerides, high density cholesterol, blood pressure, and fasting serum
glucose. The research showed metabolic syndrome was four times higher from admit to
discharge for all patients with a greater prevalence in three sub-groups; younger patients,
patients having received a decade or more of treatment, and patients on polytherapy (≥2
antipsychotics, or one plus adjunctive mood-stabilizers, antidepressants, or sedatives)
(Centorrino et al., 2012).
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Treatment and Adherence
With decreasing and/or preventing weight gain as the primary goal of treatment
for metabolic syndrome, research has shown that lifestyle modifications are the one
prominently successful intervention for weight gain reduction (Usher et al., 2012).
Followed by a somewhat less effective addition of pharmacologic agents such as
metformin, weight loss and decreased blood glucose levels have been seen with type 2
diabetes as well as non-diabetic obese adults (Lee & Jeong, 2011). Even with successes
seen in the above described interventions, many barriers exist in mental health
populations that decrease treatment adherence and disease prevention (Roberts & Bailey
2013). Coordination of care is a critical component to management of patients with
comorbid medical and psychiatric conditions (Tusaie & Fitzpatrick, 2013). In order to
increase adherence and improve health outcomes, researchers have learned that a
multidisciplinary team has an important role in assessing risk factors, creating a plan for
health promotion, and assisting with and being involved in implementation of that plan
(Park et al., 2001). “Weight gain may cause patients on atypical antipsychotic agents to
discontinue their medications because of concern about their appearance” (Lee & Jeong,
2011, p.537). Patients are more inclined to participate in programs that provide symptom
reduction, peer support, staff involvement, and applicable education for improving
outcomes and quality of life (Roberts & Bailey, 2010).
Lifestyle Modifications. It is well known that alterations in diet and exercise are
the required components of health promotion and weight control but very little work has
been done on how to successfully implement such programs (Roberts & Bailey, 2010).
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Primary interventions for preventing weight gain in clients initiating SGA medications
include healthy lifestyle education, increased exercise promotion, and nutrition training to
reduced caloric intake. These interventions are keys to preventing metabolic
complications, decreasing rates of mortality and morbidity, and increasing quality of life
for patients (Usher et al., 2012).
Multimodal interventions that involve a combination of approaches and support
systems, such as the Australian Passport 4 Life report significant successful weight
reductions in their program for people with SMI (Usher et al., 2012). Passport 4 Life is a
structured 12 week program that meets for one hour each week to discuss a healthy
lifestyle topics, such as the food groups, exercise guidelines, food feelings, healthy
snacks, or motivation followed by a 30 minute low or no-cost group exercise such as
walking, swimming, or group sports such as cricket. Nurse or researcher-led, the premise
was based on Prochaska and DiClemente’s 1983 theoretical model of change (Park et al.,
2011). “The development of personal skills and an increase in knowledge on healthy
lifestyles are fundamental to health promotion and are necessary for changing risky
behaviors, including poor nutrition, inactivity, and sedentary lifestyles” (Park et al., 2011,
p. 431). During each class, the participants were given healthy snacks and visual
reminders of healthy eating tips, fruit and vegetable suggestions, menu planning advice
such as buying seasonal produce, and adding herbs to bring out natural flavors in healthy
foods. Participants were provided with a pedometer, water bottle, a food guide, and a
journal to record activity, hydration, emotions, food intake, and goals (Park et al., 2011).
Passport 4 Life and several other studies with similar physical health prevention
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interventions have shown 1-3 kg per month of weight loss, which can lead to decreased
blood pressure and cholesterol rates (Park et al., 2011).
Education, group participation, and nurse facilitation are common strategies for
prevention programs to increase interest, motivation, social interaction, independence,
self-esteem, and self-efficacy for improved participation, program adherence, and better
outcomes (Roberts & Bailey, 2011). Increased weight loss, therefore, has a direct
correlation with increased quality of life, as seen in a two year 2008-2009 University of
Pennsylvania clinical trial that looked at 390 obese men and women with a BMI of 30-50
kg m-2 with at least two components of metabolic syndrome (Sarwer et al., 2013). The
participants were randomly placed in one of three different interventions with varying
intensity; 1) quarterly PCP check-ins with weight management education, 2) quarterly
PCP check-ins plus monthly behavioral weight control counseling sessions with lifestyle
coaches, or 3) quarterly PCP check-ins, monthly lifestyle coaches, and meal replacements
or weight loss medications. Each of the groups completed three different quality of life
measure questionnaires at baseline, 6, 12, and 24 months. Within the first 6 months a
positive correlation was seen between greater weight loss and all domains of the weightrelated quality of life among participants in each of the groups, which was maintained
over the two years (Sarwer et al., 2013). True for both men and women, greater weight
loss was associated with greater self-improvements and quality of life, particularly at 12
months when many experienced the greatest loss (Sarwer et al., 2013).
It is important to recognize barriers to lifestyle interventions that cause significant
challenges to prevention of metabolic syndrome. The health promotion model (HPM)

27
was developed in the 1980’s to integrate nursing and behavioral sciences for promotion
of personal health and well-being, as “…perceived barriers were reported to be the single
most powerful predictor of health promoting behavior…” (McGuire & Anderson, 2012,
p.51). Real or imagined, facilitators have a very important role in providing the education
component for supporting, modeling, and motivating participants (Roberts & Bailey,
2013). In contrast, barriers such as social anxiety, stigma, cost, fear of safety, lack of
time, or conflicting responsibilities must be overcome to achieve the acquisition of
knowledge, confidence, and self-esteem that leads to participation and improved health
outcomes (Roberts & Bailey, 2013).
Clinical Pharmacology. Pharmacoprevention as primary treatment of metabolic
syndrome or pre-diabetes is not recommended due to the lack of evidence of consistent
efficacy (Meigs, 2014). However, individuals who have already developed impaired
fasting glucose and glucose intolerance may benefit from 1000-2000mg daily of the
antihyperglycemic drug Metformin, in addition to losing 5-10% of body weight (Marder
& Stroup, 2013). Controlling hemoglobin A1c has been shown to improve mortality and
morbidity rates, reduce microvascular and neuropathic complications, and prevent the
development of type 2 diabetes (Edmunds & Mayhew, 2013). Criteria for diagnosis of
type 2 diabetes is A1c > 6.5% or fasting glucose > 126mg/dl or two hour plasma glucose
> 200mg/dl during an oral glucose tolerance test. For those at very high risk for diabetes
or for a new diabetes diagnosis, (assuming adequate kidney function) Metformin should
be started immediately to achieve A1c < 7%, decrease the amount of glucose produced
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by the liver, and enhance sensitivity in both hepatic and peripheral tissues (Edmunds &
Mayhew, 2013; Lee & Jeong, 2011, Mallory et al., 2014).
Multidisciplinary Team Approach. More than two thirds of adults (68%) with a
mental disorder have a medical condition and 29% of adults with a medical condition
have a mental disorder (Goodell, Druss, & Walker, 2011). Many medical conditions in
the psychiatric community go undiagnosed for a multitude of reasons. The PCP may
assume that the secondary psychiatric care provider is assessing and screening for
medical conditions and vice versa. Mental health patients may not follow up with their
PCP. Other explanations include high cost, electronic medical record (EMR) differences,
and the absence of community policies to direct continuity of care (Raaijmakers, Hamers,
Martens, Bagchus, de Vries, & Kremers. 2013). Therefore, a combination approach of
education, exercise, diet, and behavioral interventions in groups carried out by a
multidisciplinary team of therapists, mental health nurses, case managers, and PCP is
more effective in the long term reduction of weight for patients on SGA treatment
(Usher, et al., 2012).
Gallatin Mental Health Center
GMHC is a non-profit community mental health center located in Bozeman, MT.
Gallatin County’s mental health center is one of the 14 branches of Western Montana
Mental Health Center (WMMHC) providing mental health care for 16 other counties
across the state of Montana. GMHC offers outpatient, inpatient, and day treatment
services on site. The staff consists of licensed social workers, counselors, licensed nurses,
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psychiatric nurse practitioners, case managers, crisis stabilization workers, and peer
support specialists (Gallatin Mental Health Center, 2014).
According to an interview with Mr. Scott Malloy, Director of GMHC, the
outpatient clinic provided services to 1,315 clients in 2014, 985 of them received “med
services” (personal communication, January 7, 2015). Scott also commented on the Hope
House, a 72 hour inpatient crisis stabilization facility on campus with eight voluntary and
two emergency detention beds. Mr. Malloy said, “We served 471 clients at the Hope
House this year and are looking to expand based on increasing need for psychiatric
stabilization in our community, we are improving and growing every year” (S.Malloy,
personal communication, January 7, 2015).
The GMHC nursing department provides a variety of services such as new intake
mental status assessments, education, regularly scheduled patient contacts, and patient
assistance programs (PAPs) that encourage medication compliance. However, there is
currently not a program or policy in place that delineates an assessment protocol for
physical health assessment or coordination of care with a client’s PCP regarding that
health status. Physical health provisions have not been a big focus at GMHC under the
policy manual for nursing through WMMHC, “Nursing staff may assist with
administering medication, filling medication organizer boxes, delivering labeled
medications to clients, providing education about mental illness, and observing the
client's self-administration of medications” (WMMHC Psychiatric Services, 2015).
During an interview for a new psychiatrist to the GMHC community, Dr. Bruce
Swarney, rural internal medicine doctor and psychiatrist in Montana said, “I think it is
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our responsibility to deal with metabolic syndrome, waist circumference, blood work,
either writing for or monitoring of, we need to be the oversight” (B.Swarney, personal
communication, January 9, 2015). Possibly a more simple process in rural settings of less
than 5,000 people where Dr. Swarney has practiced is effective. However, complications
arise in a larger town like Bozeman, where coordination of care is complicated by
differing EMRs and less personal collaboration time between providers. In this larger
setting a protocol that clearly delineates the standard of care for GMHC is indicated.
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CHAPTER 3
PROJECT DEVELOPMENT
Health Improvement Profile (HIP)
Sheila Hardy and Richard Gray of the Northampton Physical Health and
Wellbeing Project in England, UK initiated extensive research in the early 21st century to
address a best practice guide of physical health checks for people with SMI. In addition
to lifestyle choices, Hardy & Gray discovered that exacerbation of weight gain can be
caused by antipsychotic medications (2011). The Health Improvement Profile for
Primary Care (HIP-PC) used evidence based research to suggest that physical health
should be monitored by mental health nurses in the absence of primary care to decrease
high mortality rates from obesity, diabetes, and circulatory disease among patients with
SMI; a staggering 50% higher than the general population (Hardy & Gray, 2011).
Several variations of what resulted as the HIP-PC had been looked at over the past
decade of research, with the intention of providing “…a specific tool designed to help
mental health nurses outline the physical health of the SMI patients they work with…”
(Hardy & Gray, 2011, p.2). The current male and female version of Hardy & Gray’s
modified HIP, received via email on January 5th, 2015 from Sheila Hardy, has 28
assessment items with recommended parameters, interventions, and rationales for
abnormal values (see Appendix H).
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Metabolic Management Assessment (MMA)
Understanding the severe long-term results of untreated metabolic syndrome,
especially in the mental health population, it was determined that a tool for adequate
assessment and monitoring of the identified parameters mentioned throughout the
literature review should be designed for use at GMHC. Approval for the project was
obtained by the Institutional Review Board for Protection of Human Subjects (Appendix
A) and a consent form for client participation was drafted (Appendix B).
In order to understand the current prevalence of SGA-induced metabolic
syndrome and intervention needs of the clients at GMHC, a patient satisfaction survey
(Appendix C) was created and delivered to clients from January 2014 through January
2015. An eligible GMHC client was defined as one with a SMI diagnosis taking atypical
antipsychotics for one year or more. The purpose of the survey was to gather data on age,
diagnoses, BMI, SGA side effects, adherence to current treatment (and reasons for nonadherence), education provided during treatment, level of activity, psychiatric symptom
reduction satisfaction, and specific interests for preventative health care interventions and
strategies if available at GMHC. The survey was offered in both paper and electronic
formats for convenience to the clients.
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CHAPTER 4
RESULTS
Summary of Findings
The Metabolic Management Assessment (MMA) was completed by 23 clients
ages 18-87 years old (40% female, 60% male), who met criteria by taking at least one
atypical antipsychotic for the past year. The majority (n = 18) of participants completed a
paper copy of the MMA that was manually entered into a data collection survey service
called Survey Monkey, the other seven preferred to use the website based survey.
Clients were asked 28 questions based on four assessment areas determined by
looking at the theory of health behavior derived from the Health Belief Model:


Demographics such as age, weight, gender, education, and insurance type



Health care information such as diagnosis, medications, treatment plans,
primary care and psychiatric provider contacts



Adherence to treatment related to appointments, medications, and treatment
recommendations from their providers



Satisfaction with current psychiatric management and suggestions for
additional services

Body Mass Index (BMI) was calculated from height and weight provided by the
23 clients and placed into three categories based on the World Health Organization’s
Global Database on Body Mass Index (see Table 1). ‘Normal’ weight is described by a
BMI of 18.5-24.9 kg m-2, ‘overweight’ is 25.0-29.9 kg m-2, and ‘obese’ individuals have

34
a BMI greater than 30.0 kg m-2 (2015). The average BMI of the 23 clients surveyed at
GMHC is 30.9 with a range from 18.0-43.0, median and mode both 31.0.

Table 1: MMA Body Mass Index calculations
18‐20

21‐29

30‐39

40‐49

Normal

0

0

1

2

1

0

Overweight

1

1

0

0

1

Obese

1

3

4

3

2

4

5

5

n=

50‐59 60‐69 70‐79

80+

%

MT %

0

1

21.7%

17%

1

0

0

17.4%

60%

3

0

0

0

60.8%

23%

5

1

0

1

23

Note. Total clients (n = 23) surveyed that have taken atypical antipsychotics for at least
one year arranged by age and BMI at GMHC (% column) compared to the CDC’s
statistics (MT % column) for Montana in 2010 (Baehr, 2012).
The most common SGA in the sample was quetiapine (n = 12, 52%). Of the 12
clients taking quetiapine, 75% are overweight or obese (n = 9), should have their physical
health monitored closely, and would benefit from diet and exercise interventions to
prevent metabolic syndrome. The next most common SGA in the sample is risperidone
with 7 clients taking it, 71% are obese (n = 5), and 86% (n = 6) of the clients taking
risperidone have an overweight BMI >27.0. Clients taking paliperidone have a 75%
obesity rate in this sample; and all three clients taking olanzapine are overweight with
BMIs of 25.0, 34.0, and 39.0, respectively. Taking into consideration the possibility of a
few outliers, it is apparent that there is a correlation between weight and SGAs for clients
at GMHC (Figure 1) that agrees with the literature discussed previously in this paper.
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Figure 1: Obesity rates by SGA prevalence
60%
58%

50%
40%

71%

30%
20%

75%

50%

67%
10%

50%

50%
100%

0%

0%

Note. Survey results (n = 23) of client-reported SGAs taken at GMHC by percentage of
sample prevalence with average obesity rates for each SGA listed at the top of the bar.

Difficult to determine is the knowledge of which came first, weight or
medications and without baseline assessments as recommended in the HIP, it would be
impossible to determine causation in this sample. However, 61% of these clients stated
they have experienced physical side effects such as increased blood pressure, increased
blood sugar, and weight gain since starting on their SGAs (Figure 2). These figures
clearly convey the need for a specific tool to assist in the plan of care to address physical
health management for clients with SMI at GMHC.
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Figure 2: Prevalence of physical side effects on SGAs
4.3%
n=1

Yes
34.8%
n=8

No
60.9%
n = 14

I don't know

Note. Client responses (n = 23) at GMHC to the question, “Have you experienced any
physical changes since starting the medications above? (such as weight gain, increased
blood pressure, or increased blood sugar)”

In addition to the need for a tool to help nurses determine risk factors and
intervention intensity for clients at GMHC on SGAs, it appears from the survey results
that clients are in need of a tool to help them remember when they have appointments and
what they need to do to improve their overall health and quality of life. When asked if
clients had a primary care provider outside of their psychiatric provider at GMHC, 78%
(n = 18) said yes. When missing blood draws or appointments with their providers, 50%
of the time was because they did not know when the appointment was or they did not
know when to go to the lab to get their blood drawn. Additionally, 40% (n = 9) of clients
said they do not remember or they had not been provided with a detailed plan of care
about side effects or blood draws as part of their health care management on the new
SGA from either primary or secondary care providers.
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Considering the challenges that some clients have described with weight
management, 70% of them reported being “very satisfied” with the management of their
psychiatric symptoms on SGAs. The clinical significance of the MMA was discovered
when 83% (n = 19) of clients reported that they felt a detailed plan of care could
positively benefit their health (Figure 3). When the surveyed clients were given some of
the evidence based lifestyle modifications recommended in the aforementioned research
as interventions options for optimal metabolic management, only one client did not agree
with any of the additional services offered in the MMA (Figure 4).

Figure 3: Perceived health benefit from a specific plan of care

34.8%
n=8

34.8%
n=8

Yes
No
I don't know
Maybe

13.0%
n=3

17.4%
n=4

Note. When clients at GMHC were asked, “Do you feel that your health would benefit
from receiving a more specific plan for you to follow on how to take care of yourself?”
only 17% (n = 4) replied “no”.
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Figure 4: Additional services requested at GMHC
65%
n = 11

70.0%

53%
n=9

60.0%
50.0%

41%
n=7

47%
n=8

41%
n=7

40.0%
24%
n=4

30.0%
20.0%
10.0%
0.0%
Weekly RN
visits

Monthly RN
visits

Food journal Meal planning

Exercise
planning

Health
education

Note. Clients (n = 23) were asked, “Would any of the following additional services be
beneficial for you?” They were allowed to choose more than one service resulting in a
total of n = 54 choices with 93% of the respondents requesting at least one of the six
additional services offered. Only four responses were recorded in the “other” option with
the following verbatim statements: 1) More holistic health care, insured!, 2) I’ll to have a
nurse stop by my APT 2 in Livingston, 3) Already doing so, 4) No.

Metabolic Assessment Checklist (MAC)
A plan of care is more successful for patients when goals are individualized and
agreed upon to best achieve desired outcomes (Edmunds & Mayhew, 2013). After
researching health outcomes in the SMI population in Montana and comparing them to
international trends, collecting the survey results summarized above, and using best
practice recommendations for addressing high rates of metabolic syndrome, a program to
accommodate the management and recommendations was created for use at GMHC.
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Considering the results of the MMA survey and the literature review, Hardy &
Gray’s 2011 research and recommendations were determined to be very appropriate for
use at GMHC in Bozeman. Permission was granted by co-author Sheila Hardy for the
Health Improvement Profile to be modified and used to create the Metabolic Assessment
Checklist for GMHC. Of the 28 evidence based assessment categories from the Health
Improvement Profile, 26 are applicable in the United States and were used in the
assessment checklist (Appendix D). The interventions are tailored to fit resources
available at GMHC and several of the rationales were altered based on American
guidelines.
The program, called the Metabolic Assessment Checklist (MAC) is a tool
specifically intended to provide nurses at GMHC with a means of fulfilling the five steps
of nursing care planning and documenting. The MAC is easily added to current clinical
nursing practice and should be beneficial for many of the case management tasks
involved in the RNs day when asked by providers to search for specific documents such
as recent lab work, current PCP, or last report of sleep habits. The MAC will provide
more direct client care and alleviate concerns expressed in the literature by other mental
health nurses when asked to perform physical health assessments. Additionally, the
assessment meets several best practice recommendations for care plan documentation and
coordination of care between primary and secondary care providers (Scott, 2006;
Greenberg & Seidman, 2012).
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Four simple components of the MAC will help GMHC nurses efficiently assess,
diagnose, plan, implement, and evaluate metabolic management recommendations for
clients with SMI on atypicals to achieve the following objectives:
1. An assessment ‘checklist’ (Appendix D):
a. Determine metabolic risk
b. Identify referral needs to members of a multidisciplinary team
c. Communicate with PCPs for improved continuity of care
2. An assessment ‘key’ (Appendix E):
a. Recognize diagnostic criteria for each health related category
b. Provide recommendations for follow-up care
c. Utilize evidence based rationale to educate clients appropriately
3. An assessment ‘order set’ (Appendix F):
a. Define appropriate interventions for the corresponding assessment
b. Guide pertinent services provided by GMHC
c. Create a care plan with evidence based rationale
4. An assessment ‘care plan’ (Appendix G):
a. List individualized interventions
b. Specify goals and dates to measure outcomes appropriately
c. Display a clear and easy to understand plan of care
Application
The MAC checklist will be completed with clients at GMHC upon initiation of
atypical antipsychotic treatment and yearly thereafter. Additional monitoring may be
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indicated more frequently for some patients depending on individual baseline results. For
clients who have already been on SGAs, the initial assessment will be completed by
nursing as soon as they are identified with follow-ups scheduled annually thereafter.
Upon completion of the MAC, it will be faxed to the client’s PCP for coordination of
care and scanned into their electronic medical record at GMHC.
The MAC key is designed to easily provide the nurse with assessment cues, tips,
educational opportunities, and answers to many clinical questions that clients might have
about their physical screening. The key will provide relief from concerns that the
psychiatric nurse’s may feel while assessing physical issues outside of their psychiatric
specialty skill-set and is an efficient learning tool with updated, evidence based rationales
to reintroduce foundational nursing assessment skills.
The MAC order set has pre-fabricated interventions to help create the care plan
based on resources already available at GMHC. The MAC care plan will be created by
the nurse with a simple copy and paste process from the order set, resulting in an
individualized plan of care that can be displayed on the client’s refrigerator or wall. Most
of the interventions are intended for nursing; to increase patient contact and more clearly
define health assessment goals and outcomes together with the client. However, some
non-nursing activities on the care plan can be delegated by nursing to case management
or other members of the multidisciplinary team, such as physical or occupational therapy,
as those positions become available at GMHC. The care plan is intended to provide the
client with a simple reference tool highlighting appointment times and contact numbers to
serve as an easy reminder of the steps recommended for optimal health management.
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Training and Implementation
Minimal training will be required to implement the MAC for the two registered
nurses (RNs) at GMHC. Both RNs at GMHC are trained and licensed in nursing
assessments in the state of Montana and both have been working in mental health nursing
for more than two years. A four hour training session will be set up and provided to the
nurses to discuss the assessment process, expectations for implementation into practice,
and evaluation goals of the four aspects of the MAC: 1) measurements, 2) labs, 3)
screening, and 4) lifestyle. With the creation of the MAC key to supplement the checklist,
assessment review talking points for the training course will be used from normal and
abnormal parameters in each assessment category, recommended interventions, and
rationales provided on the key. Walking through each of the four components of the
MAC followed by an interactive discussion around the goals and outcomes for clients
with SMI on atypical antipsychotics will be incorporated followed by a practice care plan
creation to better conceptualize the final product provided to the client.
The clients will have to be initially identified for metabolic monitoring inclusion
with the MAC. The electronic medical record used at GMHC does not have a feature that
will provide a computerized list of clients in Bozeman taking atypical antipsychotics.
Alternatively, the list of clients will need to be collected manually based on attendance
for scheduled appointments with their provider and recommendations from the providers.
One of the nurses will be assigned as point person to create and maintain a spreadsheet of
clients that meet the MAC criteria as SGA therapy is initiated and for those who are
currently taking SGAs. Additionally, four measureable outcomes needed to evaluate the

43
tool yearly will be added to the spreadsheet. Outside of the client’s name and birthdate,
tracking will include: 1) MAC completion dates, 2) annual notations of improvement or
decline within the metabolic criteria, 3) PCP follow-up attendance, and 4) adherence to
appointments at GMHC as recommended by their care plan. Both nurses will be
instructed to update the list at the end of each day as needed.
Goals and Outcomes. Goals will be divided into two areas; GMHC and the client.
Short term goals for GMHC include increased productivity expressed through the
submission of 99211 nursing notes and increased PCP coordination among clients with a
SMI diagnosis taking atypical antipsychotics over an annual period. Long term goals
include improved client care and increased funding. The annual measurable outcomes
that will be used for GMHC to determine MAC success is a 90% completion rate and
90% PCP follow-up attendance for clients prescribed atypical antipsychotics.
Short term goals for clients include metabolic risk identification and improved
treatment adherence recognized by less crisis house admissions. Long term goals include
BMI categorized as normal and improved quality of life. The annual measurable
outcomes that will be used for clients to determine MAC success will be a 90%
appointment attendance rate and decreases in markers of metabolic syndrome such as
blood pressure, blood sugar, BMI or weight, and lipids.
Measurement and Evaluation. The medical team, which consists of nursing,
psychiatric providers, and case managers will meet every 3 months to discuss challenges
and successes for clients and staff regarding the MAC and care plans. Feedback regarding
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collaboration internally and externally will be welcomed in order to determine progress
towards the identified goals and a brief training review will be offered to the nurses after
the multidisciplinary meetings. Modifications to interventions can be made and will be
adjusted on the order set as needed. Evaluation of the MAC will be completed annually to
compile the measurable outcomes mentioned above.
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CHAPTER 5
DISCUSSION AND SUMMARY
Implications
Obesity can be identified by comparing weight divided by the square of the height
for the BMI calculation and is an international indicator of underweight, overweight, or
obesity (WHO, 2015). Many people with SMI struggle with life threatening
comorbidities related to increased visceral adiposity. Battling obesity will never be easy
but decreasing central adiposity and preventing further development is known to be a
successful way to avoid a shortened life span. Obesity is the most significant predictor of
metabolic syndrome around the world and especially among the SMI population. As the
primary precursor to the development of diabetes and cardiovascular disease
internationally, we have learned that early intervention upon recognition of increased
central obesity, triglycerides, blood pressure, and fasting glucose is critical. Aggressive
metabolic management is the only way to increase overall quality of life and mitigate or
decrease early mortality rates.
Without assessment and treatment of atypical antipsychotic induced metabolic
syndrome, a large portion of the SMI population will encounter life threatening
complications. Many years of life lost, millions of dollars in secondary and tertiary
prevention for the health care system, decreases in treatment adherence and overall
quality of life for patients are among the results of unaddressed metabolic risk factors.
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Challenges and Limitations
The number of participants is a limitation in the project at GMHC. Outliers can
appear to be more significant with a smaller sample size, making correlations difficult.
Many clients who were asked to participate did not return their survey and were evasive
when asked to follow up. Some results could be less than accurate depending on the
mental stability of the participant at the time. With the author being the only data
collector and being employed at the facility there could be a potential bias by the clients
based on their feelings about the author.
Several additions or clarifications with survey questions would have been helpful
and were noted after analyzing the results. Ethnicity was not included in the demographic
section. Allowing clients to choose more than one diagnosis in the survey could have
skewed the representative sample of diagnoses and made it difficult to correlate diagnosis
with medication or BMI. Most of the participants are taking more than one SGA or may
have struggled with weight prior to therapy so it is difficult to know if one over another is
responsible for causing the reported physical risk factors.
Conclusion
A number of hypotheses exist as to why people on SGA medications have an
alarmingly higher predisposition to metabolic syndrome. In addition to genetic and
environmental factors, some research has linked the blocking of serotonin receptors as
the culprit (Park, Usher, & Foster, 2011). Being the trademark property of SGAs, the
decreased serotonergic transmission has been successful in treating symptoms of SMI,
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resulting in a decrease in psychotic symptoms and increased quality of life.
Unfortunately, the secondary metabolic complications of SGAs adversely affect quality
of life and treatment adherence and have been shown to be difficult to manage. However,
recent research on cognitive and behavioral strategies for managing metabolic syndrome
in this population shows promising results (Greenberg & Seidman, 2012; Hardy & Gray,
2011; Mallory et al., 2014; McGuire & Anderson, 2012; Sarwer et al., 2013; Scott &
Happell, 2011). Individualized interventions that include education, more frequent
interactions with nursing and peers, and specific lifestyle modifications that clearly
communicate a plan are not only beneficial but preferred and requested by clients
(Gilstrap et al., 2013; Usher et al., 2013; Wiklund & Willen, 2011).
Group and multidisciplinary interventions have significantly better results in
decreasing relapse and SGA induced metabolic side effects by increasing adherence,
participation, and overall health outcomes. Similar services are available at GMHC and
the addition of the MAC will provide a clear designation of those services for specific
clients in addition to improved communication and continuity of care between primary
and secondary care providers in the community. Nurses at GMHC will tailor an order set
to easily provide each client with a care plan including individualized health promotion
and education interventions based on the available services and programs at GMHC.
According to the President and CEO of the Medicaid Health Plans of America
(MHPA), the challenges specific to health care delivery such as underuse of preventative
health services, lack of integrated care, inconsistent patient adherence, and over-reliance
on emergency care must be addressed in order to improve quality of care for people with
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SMI (Greenberg & Seidman, 2012). By using technology, developing better care
management programs, increasing screening, and expanding collaboration, as
recommended by the MHPA, we can move our nation towards integrated, coordinated
mental and physical health services for people with SMI to promote recovery. The
implementation of the MAC at GMHC can achieve those goals to improve treatment
adherence and quality of life by decreasing the prevalence of metabolic syndrome in
patients taking atypical antipsychotics in Bozeman, MT.
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