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Unit 1 – Introduction to Nutrition for
Nurses
1.1 What Is Nutrition?
Nutrition is the foundation of our health, influencing everything from energy levels to disease prevention.
It's all about the nutrients we consume and how our bodies use them. Macronutrients like carbs, proteins,
and fats provide energy, while micronutrients support various bodily functions.

Understanding nutrition helps us make informed food choices for better health. From preventing chronic
diseases to supporting mental well-being, proper nutrition plays a crucial role in overall wellness. It's not
just about what we eat, but how our bodies process and use those nutrients.

Introduction to Nutrition

Components of nutrition and bodily functions
• Macronutrients

• Carbohydrates

• Serve as the primary energy source for the body

• Classified as simple sugars (glucose, fructose) or complex carbohydrates (starches, dietary fiber)

• Excessive consumption can lead to weight gain, obesity, and related health issues (type 2 diabetes)

• Proteins

• Essential for tissue growth, repair, and maintenance of bodily structures

• Composed of amino acids that serve as building blocks for enzymes, hormones, and antibodies

• Inadequate protein intake can impair immune function, muscle mass, and overall growth and
development

• Fats

• Provide energy, insulation, and protection for vital organs

• Facilitate the absorption of fat-soluble vitamins (A, D, E, and K)

• High intake of saturated and trans fats can increase the risk of cardiovascular disease
(atherosclerosis)

• Micronutrients

• Vitamins

• Organic compounds required in small amounts for proper bodily functions

• Classified as water-soluble (B-complex vitamins, vitamin C) or fat-soluble (vitamins A, D, E, and K)

• Vitamin deficiencies can lead to specific health problems (vitamin D deficiency causes rickets)

• Minerals
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• Inorganic elements essential for various physiological processes

• Play crucial roles in bone health (calcium), oxygen transport (iron), and muscle and nerve function
(potassium)

• Mineral imbalances can cause health issues (zinc deficiency impairs wound healing)

• Water

• Essential for maintaining fluid balance, regulating body temperature, and transporting nutrients and
waste

• Dehydration can impair cognitive performance, physical endurance, and overall health

Nutrient Processing and Energy
• Metabolism: The sum of all chemical reactions in the body, including breaking down nutrients for
energy and building new molecules

• Digestion: The process of breaking down food into smaller components that can be absorbed by the
body

• Absorption: The movement of digested nutrients from the digestive tract into the bloodstream

• Calorie: A unit of energy used to measure the amount of energy in food and the energy used by the
body

Evolution of nutrition science guidelines
• Early discoveries

• 1747: James Lind conducts the first clinical trial, establishing the link between citrus fruits and the
prevention of scurvy

• 1840s: Justus von Liebig identifies the three main macronutrients (proteins, carbohydrates, and fats)

• 20th century advancements

• 1912: Casimir Funk coins the term "vitamine" which later becomes "vitamin"

• 1920s-1930s: Scientists discover and isolate various vitamins and minerals (vitamin A, vitamin C,
thiamine)

• 1940s: Recommended Dietary Allowances (RDAs) are established to provide guidance on nutrient
intake

• Modern era

• 1980: The U.S. government releases the first edition of the Dietary Guidelines for Americans

• 1990s: Increased focus on the role of diet in chronic diseases (obesity, heart disease, cancer)

• 2005: MyPyramid replaces the Food Guide Pyramid, emphasizing personalized nutrition
recommendations

• 2011: MyPlate is introduced as a simplified visual guide to promote balanced eating habits
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Nutrition's role in wellness promotion
• Chronic disease prevention

• A balanced diet reduces the risk of obesity, type 2 diabetes, cardiovascular disease, and certain types
of cancer

• Adequate intake of fruits, vegetables, and whole grains provides protective phytochemicals and
antioxidants (flavonoids, carotenoids)

• Mental health and cognitive function

• Proper nutrition supports brain development and neurotransmitter production (serotonin, dopamine)

• Deficiencies in certain nutrients (omega-3 fatty acids, B vitamins) may contribute to mood disorders
and cognitive decline (depression, dementia)

• Immune system support

• Micronutrients (vitamins A, C, and E, zinc) are crucial for immune cell function and protection against
oxidative stress

• Malnutrition can impair immune response and increase susceptibility to infections (respiratory
infections, wound healing)

• Healthy aging

• Adequate calcium and vitamin D intake helps maintain bone density and prevent age-related
conditions (osteoporosis, fractures)

• Antioxidant-rich diets may slow age-related cognitive decline and reduce inflammation (Alzheimer's
disease, arthritis)

• Energy and performance

• Balanced macronutrient intake provides sustained energy for daily activities and exercise
(carbohydrates for endurance, proteins for muscle recovery)

• Proper hydration and electrolyte balance are essential for optimal physical and mental performance
(preventing fatigue, maintaining focus)

• Nutrient adequacy

• Ensuring sufficient intake of essential nutrients to prevent nutrient deficiency and related health issues

• Addressing malnutrition, which can result from either undernutrition or overnutrition, leading to various
health problems

1.2 Interdisciplinary Teams and Nutrition in Nursing Practice
Nutrition care often depends on an interdisciplinary team. Dietitians, nurses, physicians, speech-language
pathologists, occupational therapists, and social workers each bring a different lens to patient assessment,
planning, and follow-up.

Nurses play a key part in nutrition care, using clinical judgment to assess patients and develop
personalized plans. They consider factors like culture, finances, and support systems to create realistic
recommendations that fit patients' lives and preferences.
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Interdisciplinary Teams in Nutrition Care

Roles in interdisciplinary nutrition care
• Registered Dietitian (RD) or Registered Dietitian Nutritionist (RDN) conducts comprehensive nutrition
assessments, develops personalized nutrition care plans, provides nutrition education and counseling
(portion control, balanced meals), and collaborates with other team members to monitor and evaluate
patient progress

• Physician diagnoses and treats medical conditions related to nutrition (diabetes, obesity), prescribes
medications and medical nutrition therapy, and oversees the overall patient care plan

• Nurse assesses patient's nutritional status and identifies risk factors (malnutrition, dehydration),
implements and monitors nutrition interventions, provides patient education and support, and
communicates with other team members to ensure continuity of care

• Speech-Language Pathologist (SLP) evaluates and treats swallowing disorders (dysphagia),
recommends diet modifications and adaptive feeding techniques (thickened liquids, pureed foods), and
collaborates with the RD to ensure appropriate nutrition for patients with dysphagia

• Occupational Therapist (OT) assesses and addresses functional limitations affecting meal preparation
and feeding (arthritis, stroke), recommends adaptive equipment and strategies to improve
independence in eating (weighted utensils, plate guards)

• Social Worker identifies and addresses psychosocial and socioeconomic factors impacting nutrition
(food insecurity, social isolation), connects patients with community resources and support services
(food banks, meal delivery programs), and facilitates communication between the patient, family, and
healthcare team

Interdisciplinary Collaboration and Patient-Centered Care
• Implement interdisciplinary collaboration to ensure comprehensive patient care and improve outcomes

• Conduct nutritional screening as part of routine patient assessment to identify those at risk for
malnutrition

• Practice cultural competence to provide appropriate and respectful care to diverse patient populations

• Utilize evidence-based practice to inform nutrition interventions and care plans

• Consider health literacy when providing patient education and developing nutrition recommendations

Nutrition in Nursing Practice

Application of clinical judgment model
• Recognize cues by gathering relevant data from patient assessment, medical history, and laboratory
results (weight changes, skin integrity) and identifying signs and symptoms of nutritional deficiencies or
excesses (anemia, edema)

• Analyze cues by interpreting the collected data to determine the patient's nutritional status and
identifying potential nutrition-related risks and complications (pressure ulcers, delayed wound healing)

• Prioritize hypotheses by formulating possible nutrition diagnoses based on the analysis of cues and
prioritizing the most likely and significant nutrition problems (protein-energy malnutrition, micronutrient
deficiencies)
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• Generate solutions by developing an individualized nutrition care plan addressing the prioritized
problems, setting specific, measurable, achievable, relevant, and time-bound (SMART) goals (increase
protein intake by 25% within 2 weeks), and selecting appropriate nutrition interventions based on
evidence-based guidelines (high-protein oral nutrition supplements)

• Take action by implementing the nutrition care plan in collaboration with the patient and healthcare
team, providing nutrition education and counseling to support behavior change (portion control
strategies), and monitoring and documenting the patient's response to interventions

• Evaluate outcomes by reassessing the patient's nutritional status and progress towards goals,
modifying the nutrition care plan as needed based on the evaluation of outcomes, and communicating
findings and recommendations to the healthcare team

Holistic factors in nutrition recommendations
• Consider the patient's cultural background and food preferences by incorporating culturally familiar
foods and preparation methods (traditional herbs and spices) and respecting religious or cultural dietary
restrictions and practices (halal, kosher)

• Address the patient's socioeconomic status and access to resources by recommending affordable and
accessible food options (frozen vegetables, canned beans) and connecting patients with community
nutrition programs and resources (SNAP benefits, food pantries)

• Assess the patient's readiness for change and motivation level by using motivational interviewing
techniques to elicit behavior change (open-ended questions, reflective listening) and setting realistic
goals and expectations based on the patient's stage of change (contemplation, preparation)

• Evaluate the patient's social support system and living environment by involving family members or
caregivers in nutrition education and planning (grocery shopping, meal preparation) and considering the
impact of living arrangements on meal preparation and access to food (communal dining, limited
kitchen facilities)

• Incorporate the patient's personal values, beliefs, and priorities by aligning nutrition recommendations
with the patient's health goals and quality of life (maintaining independence, enjoying social meals) and
respecting the patient's autonomy and right to make informed decisions about their nutrition

• Address the patient's emotional and psychological relationship with food by identifying and addressing
disordered eating patterns or emotional eating triggers (stress, boredom) and collaborating with mental
health professionals when necessary to support behavior change (cognitive-behavioral therapy,
mindfulness practices)

1.3 Nutrition and Population Health
Government agencies and nonprofits shape nutrition policy and public health. From FDA food safety
regulations to USDA dietary guidelines, these organizations support access to safe food and
evidence-based nutrition information.

The USDA's dietary guidelines, updated every five years, provide the foundation for healthy eating in
America. These guidelines, along with tools like MyPlate, offer practical advice on building balanced meals
and making nutritious food choices, emphasizing variety, nutrient density, and moderation.
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Government and Nonprofit Influence on Nutrition and Health

Impact of agencies on nutrition regulations
• Government agencies establish policies and regulations related to nutrition and public health

• Food and Drug Administration (FDA) oversees food safety, labeling, and nutritional content ensures
products meet strict standards before reaching consumers

• United States Department of Agriculture (USDA) develops dietary guidelines based on current
scientific evidence and oversees food assistance programs (SNAP) to improve access to healthy foods
for low-income individuals

• Centers for Disease Control and Prevention (CDC) monitors and addresses public health concerns
related to nutrition conducts research on diet-related diseases (obesity, diabetes) and implements
prevention strategies

• Nonprofits advocate for and support nutrition-related causes

• American Heart Association promotes heart-healthy diets and lifestyles through education campaigns,
research funding, and partnerships with healthcare providers

• Academy of Nutrition and Dietetics provides resources and guidelines for nutrition professionals sets
standards for evidence-based practice and advocates for policies that support public health

• Feeding America works to alleviate hunger and improve food security by distributing food to local food
banks, advocating for policies that address poverty, and raising awareness about food insecurity

Key elements of USDA dietary guidelines
• USDA dietary guidelines provide evidence-based recommendations for healthy eating

• Updated every five years to reflect current scientific knowledge incorporates latest research on
nutrients, diet patterns, and health outcomes

• Emphasize variety, nutrient density, and moderation encourages consuming a wide range of
nutrient-rich foods while limiting added sugars, saturated fats, and sodium

• MyPlate is a visual guide to help consumers make healthier food choices

• Divided into five food groups: fruits, vegetables, grains, protein, and dairy illustrates proportions of
each food group to include in meals

• Encourages portion control and mindful eating habits provides practical tips for building balanced
plates and making healthier choices when dining out

• Replaces the previous MyPyramid guide updated to reflect current dietary guidelines and simplify the
message for consumers

Nutrition Information and Client Education

Reliability of nutrition information sources
• Credible sources are evidence-based and authored by qualified professionals

• Government websites (FDA, USDA, CDC) provide reliable, science-based information that is regularly
updated and reviewed by experts
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• Academic institutions and peer-reviewed journals publish research that has undergone rigorous
review and adheres to scientific standards

• Registered dietitians and licensed nutritionists have extensive training in nutrition science and provide
personalized, evidence-based guidance

• Less reliable sources may be biased, outdated, or lack scientific evidence

• Personal blogs and social media accounts often reflect individual opinions and experiences rather
than scientific consensus

• Supplement companies and fad diet promoters may prioritize profits over accuracy and make
exaggerated claims not supported by research

• Sensationalized media reports and advertisements may oversimplify or misrepresent research
findings to attract attention

Strategies for healthy eating education
• Tailor education to individual needs, preferences, and cultural background

• Consider age, health status, food access, and cooking skills adapt recommendations to fit client's
unique circumstances and resources

• Address specific concerns and goals (weight management, chronic disease prevention) focus on
areas most relevant to client's health and well-being

• Use clear, concise language and visual aids to enhance understanding

• Provide handouts, recipes, and meal planning tools offer practical resources that clients can refer to
outside of appointments

• Demonstrate portion sizes and cooking techniques use hands-on examples to illustrate key concepts
and build skills

• Emphasize small, achievable changes to promote long-term adherence

• Encourage gradual incorporation of healthier foods and habits suggest simple swaps (whole grains for
refined) and incremental changes (adding one serving of vegetables per day)

• Set realistic goals and celebrate progress break down larger objectives into manageable steps and
acknowledge achievements along the way

• Follow up regularly to assess progress, provide support, and adjust recommendations as needed

• Schedule check-ins to monitor adherence, address barriers, and provide accountability

• Modify plans as needed based on client feedback and changing circumstances (new diagnoses, life
events)

• Use body mass index (BMI) as one tool to track progress and assess overall health status

Nutrition and Population Health

Understanding population-level nutrition issues
• Food deserts: Areas with limited access to affordable, nutritious food options, often in low-income
neighborhoods
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• Malnutrition: A condition resulting from inadequate, excessive, or imbalanced nutrient intake, affecting
both underweight and overweight individuals

• Public health interventions: Strategies implemented at the community or population level to improve
nutrition and health outcomes

• Epidemiology: The study of disease patterns and health determinants in populations, used to identify
nutrition-related health trends

Key nutrients and their roles
• Macronutrients: Carbohydrates, proteins, and fats required in large amounts for energy and bodily
functions

• Micronutrients: Vitamins and minerals needed in smaller quantities for various physiological processes

1.4 Vulnerable Populations
Food insecurity affects millions of people in the US and is linked to chronic disease risk, mental health
strain, and poorer diet quality. It can force people to choose between food, medication, housing, and
utilities.

Strategies to promote food security include screening in healthcare settings, connecting people to
assistance programs, and supporting community initiatives. Addressing social determinants like income,
education, and neighborhood environment is key to improving nutritional status and achieving health
equity.

Vulnerable Populations and Nutrition

Impact of food insecurity on health
• Food insecurity is the lack of consistent access to enough food for an active, healthy life affects
millions of households in the United States

• Increased risk of chronic diseases such as diabetes, hypertension, and heart disease due to food
insecurity

• Poorer mental health outcomes including depression, anxiety, and stress associated with food
insecurity

• Decreased nutrient intake and diet quality resulting from food insecurity

• Higher rates of obesity and overweight linked to food insecurity

• Reliance on less expensive, calorie-dense foods like processed foods, fast food, and fewer fruits and
vegetables due to food insecurity

• Reduced variety in diet as a consequence of food insecurity

• Skipping meals or reducing portion sizes to cope with food insecurity

• Choosing between food and other necessities such as medication, housing, and utilities due to limited
resources
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Strategies for promoting food security
• Screening for food insecurity in healthcare settings using validated two-question tools and
incorporating screening into routine care

• Connecting patients to food assistance programs such as SNAP, WIC, school meal programs, and
food banks and pantries

• Promoting community-based interventions including community gardens, farmers markets accepting
SNAP benefits, and mobile markets and grocery stores in underserved areas

• Advocating for policies that address food insecurity by increasing funding for food assistance
programs, supporting living wages and affordable housing, and investing in local food systems and
infrastructure

• Supporting initiatives that promote food sovereignty and community control over food systems

Social determinants of nutritional status
• Income and socioeconomic status: limited financial resources impact access to healthy food and
poverty is a major risk factor for food insecurity

• Education: lower educational attainment associated with poorer diet quality and limited nutrition
knowledge and food preparation skills

• Neighborhood and built environment: food deserts are areas with limited access to affordable, healthy
food, lack of transportation to grocery stores, and concentration of fast food outlets and convenience
stores

• Social support networks: lack of social support can hinder access to food resources and social
isolation and loneliness can impact eating behaviors

• Access to healthcare: limited access to preventive care and nutrition counseling and unmanaged
chronic conditions can affect nutritional status

• Racism and discrimination: structural racism contributes to health disparities and discrimination can
impact access to resources and opportunities

Health Equity and Social Justice in Nutrition
• Health equity aims to eliminate disparities in nutritional status and health outcomes among different
populations

• Social justice in nutrition involves addressing systemic inequalities that contribute to food insecurity
and poor nutrition

• Intersectionality recognizes how multiple social identities (e.g., race, gender, class) interact to
influence nutritional vulnerabilities

• Improving health literacy helps individuals make informed decisions about nutrition and health

• Cultural competence in nutrition education and interventions helps providers reach diverse
populations effectively
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1.5 Evidence-Based Practice and Nutrition
Evidence-based practice in nutrition combines research, expertise, and patient values to make informed
decisions. It follows a structured process, from formulating questions to evaluating outcomes, improving
patient care and enhancing the credibility of nutrition practitioners.

Evaluating nutritional trends requires critical analysis of scientific research and clinical evidence. This
involves assessing study design, sample size, and potential biases. Red flags include promises of quick
fixes, lack of scientific references, and promotion by unqualified individuals.

Evidence-Based Practice in Nutrition

Evidence-based practice in nutrition
• Integrates best available research evidence with clinical expertise and patient values to make
informed decisions

• Systematically searches for and appraises relevant research studies to determine their quality and
applicability

• Critically evaluates research findings for validity, reliability, and relevance to specific patient
populations

• Incorporates patient preferences, values, and unique circumstances into the decision-making process
(cultural background, personal beliefs)

• Follows a structured process to implement EBP in nutrition education and patient care 1. Formulates a
focused clinical question using the PICO format to guide the search for relevant evidence (

) 2. Searches for the best available evidence
using reliable databases (PubMed, CINAHL) and resources (practice guidelines, systematic reviews) 3.
Appraises the evidence for methodological quality, strength of findings, and applicability to the clinical
question 4. Integrates the appraised evidence with clinical judgment and patient preferences to make a
collaborative decision 5. Evaluates the outcomes of the intervention and adjusts the plan as needed
based on patient response and new evidence

• Offers numerous benefits for patients, practitioners, and the healthcare system

• Improves patient outcomes by promoting interventions with proven effectiveness (reduced
complications, enhanced quality of life)

• Reduces variability in practice and promotes consistency in care delivery across different settings and
providers

• Enhances the credibility and professionalism of nutrition practitioners by demonstrating a commitment
to science-based practice

• Facilitates informed decision-making and patient-centered care by involving patients in the process
and respecting their autonomy

Types of Evidence in Nutrition Research
• Randomized controlled trials (RCTs) provide high-quality evidence by minimizing bias and controlling
for confounding factors

• Systematic reviews synthesize findings from multiple studies to provide a comprehensive overview of
the evidence on a specific topic
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• Meta-analyses statistically combine results from multiple studies to increase statistical power and
estimate overall effect sizes

• Clinical practice guidelines offer evidence-based recommendations for nutrition care based on
systematic reviews of research

• Nutritional epidemiology studies examine relationships between dietary factors and health outcomes
in large populations over time

Evaluation of nutritional trends
• Requires a critical evaluation of the scientific research and clinical evidence behind popular claims
and recommendations

• Searches for peer-reviewed studies published in reputable journals to assess the quality and quantity
of supporting evidence

• Assesses the study design (randomized controlled trials, observational studies), sample size, and
statistical analysis to determine the strength of the findings

• Considers the limitations and potential biases of the research (funding sources, conflicts of interest) to
gauge the objectivity of the conclusions

• Looks for systematic reviews and meta-analyses that synthesize the results of multiple studies to
provide a more comprehensive evaluation

• Examines clinical evidence and real-world outcomes to determine the effectiveness and safety of
nutritional trends in practice

• Investigates case studies and observational research to understand the effects of the nutritional trend
on different patient populations

• Considers the potential risks and benefits of the trend for specific individuals based on their health
status, age, and other factors

• Evaluates the long-term sustainability and adherence to the nutritional approach to assess its
feasibility and practicality for patients

• Identifies red flags that suggest a nutritional trend may be questionable or unsupported by evidence

• Promises of quick fixes, miraculous results, or one-size-fits-all solutions that seem too good to be true
(lose 10 pounds in a week)

• Lacks scientific references or relies primarily on anecdotal evidence and personal testimonials to
support claims

• Promoted by individuals without proper nutrition qualifications or credentials (celebrity endorsements,
self-proclaimed experts)

• Encourages restrictive, unbalanced, or extreme eating patterns that eliminate entire food groups or
drastically reduce calorie intake

Credibility of nutrition information
• Requires a critical evaluation of the source, content, and context of the information to determine its
trustworthiness and relevance
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• Assesses the qualifications and expertise of the author or organization providing the information
(registered dietitians, qualified researchers)

• Checks for the presence of references to scientific research and credible sources to support claims
and recommendations

• Evaluates the objectivity and absence of bias or conflicts of interest that may influence the
presentation of the information

• Considers the date of publication and relevance to current knowledge and guidelines in the field of
nutrition

• Demands extra caution when evaluating nutrition information shared on social media platforms

• Verifies the credentials and background of the individual or organization sharing the information to
ensure they have proper qualifications

• Checks for the presence of reliable references and links to original sources that support the claims
being made

• Remains cautious of information that relies heavily on personal anecdotes, promotes a specific
product, or makes extreme claims

• Looks for red flags such as lack of balance, promotion of restrictive diets, or promises of quick fixes
without mentioning potential risks

• Relies on trusted sources that have a proven track record of providing accurate, evidence-based
nutrition information

• Government agencies that regulate food and nutrition (USDA, FDA) or conduct research (NIH, CDC)

• Professional organizations that represent qualified nutrition experts and promote science-based
practice (Academy of Nutrition and Dietetics)

• Peer-reviewed scientific journals that publish original research and review articles (Journal of the
Academy of Nutrition and Dietetics)

• Registered Dietitians (RDs) and other qualified nutrition professionals who have the education and
expertise to provide reliable advice

• Requires the development of nutrition literacy skills to effectively evaluate and apply nutrition
information in practice

• Develops critical thinking skills to assess the quality, relevance, and applicability of nutrition
information to specific situations

• Seeks information from multiple credible sources and compares findings to get a well-rounded
understanding of the topic

• Engages in continuous learning and stays updated with the latest research, guidelines, and best
practices in nutrition

• Consults with qualified nutrition professionals for personalized advice and guidance tailored to
individual needs and goals
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Unit 2 – A Holistic View of Macronutrients
2.1 Carbohydrates
Carbohydrates are nutrients that help fuel the body. They're broken down into glucose, which provides
energy for cells. The body regulates blood sugar levels through several processes, storing excess glucose
as glycogen for later use.

Simple carbs are quickly digested, causing rapid blood sugar spikes. Complex carbs and fiber offer slower
digestion and more stable energy. Fiber also supports digestive health, lowers cholesterol, and may
reduce cancer risk. Understanding carb metabolism helps make informed dietary choices.

Carbohydrate Metabolism and Nutrition

Carbohydrate metabolism in the body
• Digestion begins in the mouth with salivary amylase (enzyme) breaking down carbohydrates into
smaller units

• Pancreatic amylase continues digestion in the small intestine, further breaking down carbohydrates
into monosaccharides (glucose, fructose, galactose)

• Monosaccharides are absorbed through the walls of the small intestine and transported to the liver via
the portal vein

• In the liver, fructose and galactose are converted into glucose, which is then stored as glycogen
(storage form of glucose) or released into the bloodstream to maintain blood sugar levels

• Glucose enters cells via insulin-mediated transport using glucose transporter proteins (GLUT4)

• Inside cells, glucose undergoes glycolysis, producing pyruvate (3-carbon molecule) and ATP (energy
currency)

• Pyruvate enters the Krebs cycle and electron transport chain in the mitochondria, generating more
ATP to power cellular functions

Glucose regulation and storage
• Glycogenesis: The process of converting excess glucose into glycogen for storage in the liver and
muscles

• Glycogenolysis: The breakdown of stored glycogen into glucose when blood sugar levels are low

• Gluconeogenesis: The production of glucose from non-carbohydrate sources (e.g., amino acids,
lactate) to maintain blood glucose levels during fasting or prolonged exercise

• Ketosis: A metabolic state where the body uses fat for energy instead of carbohydrates, often
occurring during prolonged fasting or very low-carbohydrate diets

Simple vs complex carbohydrates
• Simple carbohydrates include monosaccharides (glucose, fructose, galactose) and disaccharides
(sucrose, lactose, maltose)

• Found in fruits, vegetables, milk, and refined sugars (table sugar, syrup)
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• Rapidly digested and absorbed, causing a quick rise in blood glucose levels

• Have a high glycemic index, meaning they rapidly increase blood sugar

• Complex carbohydrates include polysaccharides (starch, fiber)

• Found in whole grains (oats, brown rice), legumes (beans, lentils), and vegetables

• Slowly digested and absorbed, leading to a gradual rise in blood glucose levels

• Have a low to moderate glycemic index, promoting more stable blood sugar

• Blood glucose effects differ between simple and complex carbohydrates

• Simple carbohydrates cause rapid spikes and drops in blood glucose, which can lead to energy
crashes and cravings

• Complex carbohydrates promote more stable blood glucose levels, providing sustained energy and
reducing the risk of diabetes and other metabolic disorders

• Fiber helps slow glucose absorption, reducing blood glucose spikes and improving insulin sensitivity

• Glycemic load: A measure that takes into account both the quantity and quality of carbohydrates
consumed, providing a more accurate representation of a food's impact on blood sugar levels

Fiber's role in nutrition
• Soluble fiber (pectins, gums, mucilages) dissolves in water, forming a gel-like substance

• Found in fruits (apples, citrus), vegetables (carrots, peas), oats, and legumes

• Promotes digestive health by softening stool and preventing constipation

• Feeds beneficial gut bacteria (probiotics), supporting a healthy microbiome and immune function

• Insoluble fiber (cellulose, hemicellulose, lignin) does not dissolve in water

• Found in whole grains (wheat bran), nuts, and vegetables (cauliflower, green beans)

• Adds bulk to stool and promotes regular bowel movements, preventing constipation and diverticular
disease

• Fiber aids in blood glucose control by slowing glucose absorption, helping to maintain stable blood
sugar levels, which is particularly beneficial for individuals with diabetes

• Soluble fiber binds to bile acids in the intestine, reducing cholesterol reabsorption and helping lower
LDL (bad) cholesterol levels, thus decreasing the risk of cardiovascular disease

• Fiber increases feelings of fullness (satiety) and reduces overall calorie intake, aiding in weight
management and obesity prevention

• Adequate fiber intake lowers the risk of certain cancers, particularly colorectal cancer, by promoting
healthy bowel function and reducing exposure to carcinogens in the digestive tract

2.2 Fats
Dietary fats provide energy, support cell membranes, help the body absorb fat-soluble vitamins, and
contribute to hormone production. Different fats affect health differently, so nutrition care often focuses on
type, amount, and overall dietary pattern.
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Understanding different types of fats helps connect food choices to health outcomes. Saturated and trans
fats can raise cholesterol and increase heart disease risk, while unsaturated fats from foods like olive oil,
nuts, and fish can support heart health when eaten in moderation.

Functions and Types of Dietary Fats

Roles of fats in nutrition
• Provide energy most energy-dense macronutrient (9 kcal/g) serve as efficient form of energy storage
in the body

• Fat-soluble vitamins (A, D, E, and K) require dietary fat for proper absorption and utilization

• Component of cell membranes phospholipids and cholesterol maintain cell membrane structure and
function

• Precursors for hormone synthesis steroid hormones (estrogen, testosterone) derived from cholesterol
eicosanoids (prostaglandins, leukotrienes) derived from required fatty acids

• Provide insulation and protection subcutaneous fat insulates the body and maintains body
temperature visceral fat cushions and protects internal organs

• Required omega-3 (alpha-linolenic acid) and omega-6 (linoleic acid) fatty acids must be obtained
through diet and support brain development, inflammation regulation, and cardiovascular health

Effects of dietary fat types
• Saturated fats primarily found in animal products (meat, dairy) and tropical oils (coconut oil) raise total
and LDL cholesterol levels increasing risk of cardiovascular disease should be limited to <10% of total
daily calories

• Trans fats primarily found in partially hydrogenated oils, fried foods, and processed snacks raise LDL
cholesterol and lower HDL cholesterol increasing risk of cardiovascular disease should be avoided as
much as possible

• Monounsaturated fats found in olive oil, avocados, nuts, and seeds may help lower LDL cholesterol
and reduce risk of cardiovascular disease should replace saturated and trans fats in the diet

• Polyunsaturated fats include omega-3 and omega-6 fatty acids

• Omega-3 fatty acids (EPA, DHA) found in fatty fish, flaxseed, and walnuts may reduce inflammation
and risk of cardiovascular disease

• Omega-6 fatty acids found in vegetable oils, nuts, and seeds excessive intake may contribute to
inflammation if not balanced with omega-3 intake

• Should replace saturated and trans fats in the diet

Required Fatty Acids and Fat-Soluble Vitamins
• Omega-3 and omega-6 fatty acids cannot be synthesized by the body and must be obtained through
diet

• Support brain function, growth, and development

• Fat-soluble vitamins (A, D, E, and K) require dietary fat for absorption and transport
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• Support body functions including vision, bone health, and blood clotting

Addressing Fat Intake Challenges

Strategies for fat intake challenges
• Education and awareness provide accessible nutrition education on the types and roles of dietary fats
teach simple, practical strategies for making healthier fat choices

• Improve access to healthy food options collaborate with community organizations to establish farmers'
markets or community gardens in underserved areas advocate for policies that incentivize retailers to
offer affordable, healthy food options

• Address socioeconomic barriers support programs that provide financial assistance for purchasing
nutritious foods (SNAP, WIC) encourage the development of affordable, nutrient-dense food products

• Culturally sensitive approaches develop nutrition interventions that respect and incorporate cultural
food preferences and traditions engage community members and leaders in the planning and
implementation of nutrition programs

• Collaborate with healthcare providers encourage routine screening for nutrition-related health risks
provide referrals to registered dietitians or nutrition support services when appropriate

• Target high-risk groups develop targeted interventions for populations at higher risk of fat-related
health issues (individuals with low income, pregnant women, elderly) tailor nutrition messages and
strategies to the specific needs and challenges of each group

2.3 Protein
Proteins help the body build tissues, provide energy, and maintain fluid balance. They make up muscles,
organs, and enzymes that catalyze metabolic reactions.

Getting enough protein supports health across the lifespan. The recommended daily intake for adults is 0.8
g/kg body weight. Protein quality matters too, with complete proteins containing all amino acids the body
cannot make. Adequate protein intake can also help prevent chronic diseases.

Protein in Human Nutrition and Health

Roles of proteins in nutrition
• Builds and repairs tissues

• Constructs muscles, organs, skin, hair, and nails

• Produces enzymes catalyzing metabolic reactions

• Synthesizes hormones regulating bodily functions (insulin)

• Creates antibodies defending the immune system

• Provides energy

• Supplies 4 calories per gram of protein

• Enables gluconeogenesis converting amino acids to glucose during prolonged fasting or starvation

• Maintains fluid balance
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• Balances albumin and globulins in blood plasma

• Regulates osmotic pressure

• Transports nutrients and molecules

• Carries oxygen via hemoglobin

• Moves lipids using lipoproteins

• Delivers iron with transferrin

Protein intake for health
• Requires adequate protein intake for optimal health

• Recommends Dietary Allowance (RDA) of 0.8 g/kg body weight/day for adults

• Increases requirements for growth, pregnancy, lactation, and recovery from illness or injury

• Considers protein quality and digestibility

• Contains amino acids the body cannot make: histidine, isoleucine, leucine, lysine, methionine,
phenylalanine, threonine, tryptophan, and valine

• Classifies complete proteins containing all amino acids the body cannot make in sufficient amounts
(animal-based proteins, quinoa, soy)

• Identifies incomplete proteins lacking one or more amino acids the body cannot make (most
plant-based proteins)

• Measures protein quality using Protein Digestibility Corrected Amino Acid Score (PDCAAS) based on
amino acid composition and digestibility

• Evaluates biological value to determine protein quality based on amino acid content and digestibility

• Links protein intake to chronic disease prevention 1. Supports cardiovascular health by replacing
saturated fats with plant-based proteins reducing heart disease risk 2. Promotes weight management
as high-protein diets increase satiety and weight loss 3. Maintains bone health with adequate protein
intake supporting bone mineral density and reducing osteoporosis risk

• Cautions against risks of excessive protein intake

• Strains kidneys, especially in individuals with pre-existing kidney disease

• Potentially increases certain cancer risks (colorectal cancer) with high consumption of red and
processed meats

Protein Structure and Metabolism
• Explains protein structure

• Describes amino acids as building blocks of proteins

• Illustrates how amino acids are joined by peptide bonds to form protein chains

• Discusses protein metabolism

• Explains nitrogen balance as the difference between nitrogen intake and excretion
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• Describes protein denaturation as the alteration of protein structure due to heat, acid, or other factors

• Explores protein combinations

• Defines complementary proteins as combinations of incomplete protein sources that together provide
all amino acids the body cannot make

Addressing protein deficiency
• Identifies at-risk groups

• Recognizes children in developing countries

• Includes elderly individuals with reduced appetite or impaired digestion

• Considers vegetarians and vegans without proper meal planning

• Encompasses individuals with eating disorders or chronic illnesses

• Provides nutrition education and counseling

• Emphasizes the importance of protein in the diet

• Teaches meal planning and food combination strategies ensuring adequate intake of amino acids the
body cannot make

• Encourages consumption of high-quality protein sources (lean meats, legumes)

• Implements food fortification and supplementation

• Fortifies staple foods with amino acids the body cannot make (lysine-fortified wheat)

• Provides protein-rich food supplements (peanut butter, milk powder)

• Considers using amino acid supplements in severe deficiency cases

• Addresses underlying socioeconomic factors

• Improves access to affordable, high-quality protein sources

• Supports sustainable agriculture and livestock production

• Implements poverty reduction strategies improving overall nutrition status

2.4 Hydration
Water supports many physiological processes, including nutrient transport, waste removal, temperature
regulation, blood volume, and joint lubrication. Hydration needs vary by age, health status, activity level,
and environment.

Maintaining hydration is not just about drinking water. Nurses also assess signs of dehydration, consider
electrolyte balance, and help patients meet fluid needs through beverages, foods, and individualized care
plans.

Hydration and Its Importance in Health

Role of hydration in health
• Water makes up significant portion of human body
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• Adults composed of approximately 50-60% water

• Water content varies based on age, sex, body composition

• Water supports various physiological processes

• Transports nutrients and oxygen to cells

• Removes waste products and toxins via urine, feces, sweat

• Regulates body temperature through sweating and evaporation (thermoregulation)

• Lubricates joints and cushions organs and tissues

• Maintains proper blood volume and pressure

• Facilitates chemical reactions and enzymatic processes

• Dehydration occurs when body loses more fluids than it takes in

• Can lead to impaired cognitive function, fatigue, decreased physical performance

• Severe dehydration can result in organ damage, shock, death

Benefits of proper hydration
• Adequate hydration helps prevent and manage various health conditions

• Reduces risk of kidney stones by diluting urine and preventing mineral buildup

• Helps maintain healthy skin by keeping it moisturized and elastic

• Promotes regular bowel movements and prevents constipation

• May lower risk of certain cancers (bladder, colon)

• Hydration needs vary throughout life stages

• Infants and children have higher water requirements relative to body weight

• Breast milk or formula provides sufficient hydration for infants

• Encourage water consumption as children transition to solid foods

• Older adults at increased risk of dehydration due to decreased thirst sensation, medication side
effects, mobility issues

• Caregivers should monitor fluid intake and offer fluids regularly

• Pregnant and breastfeeding women have increased hydration needs

• Supports fetal development and amniotic fluid production during pregnancy

• Maintains milk production during breastfeeding

Hydration strategies for vulnerable groups
• Infants and young children

• Offer fluids frequently, especially during illness or hot weather

• Use oral rehydration solutions (ORS) for diarrhea or vomiting
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• Older adults

• Encourage fluid intake by offering variety of beverages throughout day

• Provide assistance with drinking if necessary (straws, specialized cups)

• Monitor for signs of dehydration (dark urine, dry mouth, confusion)

• Individuals with chronic illnesses

• Certain conditions (diabetes, heart disease) may increase dehydration risk

• Medications like diuretics can contribute to fluid loss

• Work with healthcare providers to develop individualized hydration plans

• Environmental factors

• High temperatures, humidity, altitude can increase fluid needs

• Encourage frequent drinking during outdoor activities or in hot environments

• Provide access to clean water and shade

• Occupations involving heavy physical labor or heat exposure may require additional hydration

• Implement workplace policies allowing for adequate water breaks

• Educate employees on importance of staying hydrated

Fluid balance and homeostasis
• Electrolytes help maintain fluid balance within the body

• Thirst mechanism helps regulate fluid intake in response to dehydration

• Renal function maintains fluid balance through urine production and concentration

• Proper fluid balance is necessary for maintaining adequate plasma volume and overall homeostasis

Hydration Assessment and Recommendations

Explain methods for assessing hydration status in individuals
• Urine color and volume

• Clear or light yellow urine indicates adequate hydration

• Dark, concentrated urine suggests dehydration

• Reduced urine output or infrequent urination may indicate insufficient fluid intake

• Thirst sensation

• Thirst is natural indicator of fluid needs, but may not always be reliable, especially in older adults or
during intense physical activity

• Body weight changes

• Acute weight loss (>1% of body weight) can indicate fluid loss
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• Monitoring daily weight changes can help assess hydration status over time

• Skin turgor

• Gently pinching skin on back of hand or lower arm

• Skin should snap back quickly if well-hydrated; slow return may suggest dehydration

• Blood tests

• Electrolyte imbalances (elevated sodium or potassium levels) can indicate dehydration

• Hematocrit and hemoglobin levels may be elevated in dehydration due to decreased plasma volume

Discuss recommended daily fluid intake for various populations and how
to achieve these goals

• General recommendations

• Institute of Medicine (IOM) suggests:

• Men: 3.7 L (125 oz) per day from all sources

• Women: 2.7 L (91 oz) per day from all sources

• Fluid needs can be met through beverages (water, milk, juice) and moisture in foods

• Factors influencing fluid needs

• Age: Older adults may have lower fluid needs due to decreased lean body mass and physical activity

• Pregnancy and lactation: Increase fluid intake by ~300 ml/day during pregnancy and 700-1000 ml/day
during breastfeeding

• Physical activity: Increase fluid intake before, during, and after exercise to replace sweat losses

• Environment: Hot or humid conditions, high altitudes, air travel can increase fluid needs

• Strategies to meet fluid goals

• Carry reusable water bottle and refill throughout day

• Consume water-rich foods (fruits, vegetables, soups)

• Flavor water with natural ingredients (lemon, mint, cucumber) to improve palatability

• Set reminders or use mobile apps to track fluid intake
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Unit 3 – A Holistic View of Micronutrients
3.1 Vitamins
Vitamins are micronutrients the body needs in small amounts for normal function. They act as coenzymes,
regulate gene expression, maintain tissue integrity, support metabolism, and help protect cells from
oxidative stress.

Understanding vitamin functions helps prevent deficiencies and related diseases. Adequate intake through
diet or supplements is key for different life stages and health conditions. By knowing vitamin roles, we can
make informed choices to support our nutritional needs and prevent health issues.

Roles and Functions of Vitamins

Roles of vitamins in nutrition
• Vitamins are organic compounds required in small amounts for normal growth, development, and
metabolic processes

• Classified as either water-soluble (B-complex vitamins and vitamin C) or fat-soluble (vitamins A, D, E,
and K)

• Vitamins are considered micronutrients due to the small quantities required by the body

• Act as coenzymes or cofactors in enzymatic reactions that enable metabolic processes

• Thiamin (vitamin B1) serves as a cofactor for enzymes involved in carbohydrate metabolism (glucose
oxidation)

• Riboflavin (vitamin B2) is a precursor for FAD and FMN, which are involved in electron transport and
energy production (cellular respiration)

• Niacin (vitamin B3) is a component of NAD and NADP, which are involved in redox reactions
(catabolism of carbohydrates, fats, and proteins)

• Pyridoxine (vitamin B6) acts as a cofactor for enzymes involved in amino acid metabolism
(transamination and decarboxylation)

• Cobalamin (vitamin B12) functions as a cofactor for enzymes involved in DNA synthesis and fatty acid
metabolism (myelin formation)

• Vitamin C is a cofactor for enzymes involved in collagen synthesis and neurotransmitter production
(dopamine and serotonin synthesis)

• Vitamin A is a component of visual pigments (rhodopsin) and is involved in gene expression (cell
differentiation and growth)

• Vitamin D is involved in calcium and phosphorus homeostasis and bone metabolism (mineralization
and remodeling)

• Vitamin E is an antioxidant that protects cell membranes from oxidative damage (prevents lipid
peroxidation)

• Vitamin K serves as a cofactor for enzymes involved in blood clotting (activation of clotting factors)
and bone metabolism (osteocalcin activation)
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• Regulate gene expression and cell differentiation facilitating proper development and maintenance of
tissues

• Vitamin A and D receptors act as transcription factors to regulate gene expression (retinoic acid and
vitamin D response elements)

• Maintain integrity of tissues and organs ensuring proper structure and function

• Vitamin C is needed for collagen synthesis, which supports connective tissue, skin, and blood vessels
(prevents scurvy)

• Vitamin A is necessary for maintaining the integrity of epithelial tissues (prevents xerophthalmia and
night blindness)

• Support immune function protecting against infections and diseases

• Vitamins A, C, and E have antioxidant properties that protect immune cells from oxidative damage
(enhance phagocytosis and antibody production)

• Vitamin D modulates immune response by regulating T-cell activation and cytokine production
(enhances innate immunity and reduces autoimmunity)

Vitamins for disease prevention
• Antioxidant vitamins (A, C, and E) protect against oxidative stress and inflammation reducing the risk
of chronic diseases

• Cardiovascular disease (atherosclerosis and myocardial infarction)

• Cancer (breast, prostate, and colon cancer)

• Neurodegenerative disorders (Alzheimer's and Parkinson's disease)

• Vitamin D deficiency is associated with increased risk of bone disorders

• Osteoporosis (reduced bone mineral density and increased fracture risk)

• Rickets (softening and weakening of bones in children)

• Adequate vitamin D intake and sun exposure can help prevent these conditions

• B-vitamins (folate, B6, and B12) support homocysteine metabolism, reducing the risk of
cardiovascular disease and neural tube defects

• Elevated homocysteine levels are associated with increased risk of atherosclerosis and thrombosis

• Adequate intake of these vitamins can help reduce homocysteine levels and prevent associated
conditions (spina bifida and anencephaly)

• Vitamin A is important for maintaining healthy vision and preventing eye disorders

• Night blindness (impaired dark adaptation)

• Xerophthalmia (dry eyes and corneal ulceration)

• Vitamin K supports blood clotting and bone health, helping prevent hemorrhagic diseases and
osteoporosis

• Deficiency can lead to hemorrhagic disease of the newborn (prolonged bleeding and intracranial
hemorrhage)
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• Adequate vitamin K intake can reduce the risk of osteoporosis in adults

• Vitamin C promotes wound healing and supports the immune system preventing infections and scurvy

• Deficiency can lead to scurvy, characterized by impaired collagen synthesis and connective tissue
weakness (bleeding gums and joint pain)

Vitamin deficiency risks and strategies
• Populations at higher risk for vitamin deficiencies include

• Pregnant and lactating women due to increased nutrient demands for fetal development and milk
production

• Infants and children due to rapid growth and development requiring adequate vitamin intake

• Elderly due to reduced absorption, decreased dietary intake, and increased medication use impacting
vitamin status

• Vegans and vegetarians may have limited intake of certain vitamins (B12 and D)

• Individuals with malabsorption disorders (celiac disease and inflammatory bowel disease) have
impaired vitamin absorption

• Individuals with alcohol use disorder have impaired absorption and increased nutrient excretion

• Strategies to improve vitamin intake and status 1. Encourage a balanced diet with a variety of
nutrient-dense foods

• Fruits, vegetables, whole grains, lean proteins, and fortified dairy products provide a wide range of
vitamins 2. Recommend vitamin supplements for at-risk populations or those with identified deficiencies

• Prenatal vitamins for pregnant women to ensure adequate fetal development

• Vitamin D supplements for breastfed infants and individuals with limited sun exposure to prevent
deficiency

• Vitamin B12 supplements for vegans and vegetarians to compensate for lack of dietary sources 3.
Fortify staple foods with needed vitamins to increase population-wide intake

• Iodized salt to prevent iodine deficiency disorders

• Vitamin D-fortified milk to improve bone health

• Folic acid-fortified grains to reduce neural tube defects 4. Implement nutrition education programs to
promote awareness of vitamin-rich foods and the importance of a balanced diet 5. Screen high-risk
populations for vitamin deficiencies and provide targeted interventions

• Vitamin A supplementation for children in developing countries to prevent xerophthalmia and reduce
mortality

Vitamin Intake and Safety
• Recommended Dietary Allowance (RDA) provides guidance for adequate vitamin intake to meet the
needs of most healthy individuals

• Bioavailability of vitamins can vary depending on factors such as food processing, cooking methods,
and individual digestive health



Fiveable archived study guides Page 26

• Tolerable Upper Intake Level (UL) establishes the maximum daily intake unlikely to cause adverse
health effects

• Deficiency diseases can occur when vitamin intake is consistently below recommended levels, leading
to specific health problems

• Scurvy (vitamin C deficiency)

• Beriberi (thiamin deficiency)

• Pellagra (niacin deficiency)

3.2 Minerals
Minerals support body functions such as bone structure, muscle contraction, fluid balance, oxygen
transport, and enzyme activity. Macrominerals are needed in larger amounts, while trace minerals are
required in smaller quantities.

Getting the right amount of minerals is key for overall health. Too little can lead to deficiencies causing
problems like anemia or weak bones. Too much can be toxic. Proper intake supports growth, immune
function, and prevents various health issues.

Roles and Health Effects of Minerals

Roles of minerals in nutrition
• Macrominerals

• Calcium

• Builds and maintains bones and teeth structure (skeletal system)

• Enables muscle contraction, nerve impulse transmission, and blood clotting processes

• Phosphorus

• Forms bone and teeth structure in combination with calcium

• Involved in energy metabolism (ATP), acid-base balance, and cell signaling pathways

• Magnesium

• Acts as a cofactor for numerous enzymatic reactions in the body

• Regulates nerve and muscle function, blood glucose levels, and blood pressure

• Sodium, Potassium, and Chloride

• Maintain fluid balance and osmotic pressure within cells and extracellular spaces (electrolytes)

• Enable nerve impulse transmission and muscle contraction

• Sulfur

• Component of sulfur-containing amino acids methionine and cysteine, and certain vitamins (biotin,
thiamine)

• Trace minerals

• Iron
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• Component of hemoglobin (red blood cells) and myoglobin (muscle cells) for oxygen transport and
storage

• Involved in energy metabolism (electron transport chain) and immune function

• Zinc

• Cofactor for numerous enzymes involved in metabolism, digestion, and wound healing

• Supports immune function, growth and development, and sensory perception (taste and smell)

• Iodine

• Required for thyroid hormone synthesis (thyroxine and triiodothyronine), which regulates metabolism
and growth

• Selenium

• Exhibits antioxidant properties as a component of selenoproteins (glutathione peroxidase)

• Supports thyroid function and immune response

• Copper, Manganese, Fluoride, Chromium, Molybdenum

• Act as cofactors for various enzymes and physiological processes (collagen synthesis, bone
mineralization, glucose metabolism)

Mineral intake for health
• Adequate mineral intake supports

• Bone health and prevents osteoporosis by ensuring proper bone mineralization (calcium, phosphorus,
magnesium)

• Proper growth and development during childhood and adolescence (calcium, phosphorus, zinc)

• Immune system function and resistance to infections (zinc, iron, selenium)

• Wound healing and tissue repair (zinc, copper)

• Cognitive function and mental health (iron, iodine, magnesium)

• Mineral deficiencies can lead to

• Anemia caused by iron deficiency, leading to fatigue and reduced work capacity

• Goiter and hypothyroidism resulting from iodine deficiency, affecting metabolism and growth

• Weakened immune response and increased susceptibility to infections due to zinc deficiency

• Impaired bone mineralization and increased risk of fractures in calcium and vitamin D deficiency
(rickets in children, osteomalacia in adults)

• Hypertension associated with low potassium intake or high sodium intake

• Excessive mineral intake may cause toxicity

• Iron overload (hemochromatosis) can damage liver, heart, and pancreas

• Zinc toxicity can impair copper absorption and lead to copper deficiency anemia

• Selenium toxicity can lead to hair loss, brittle nails, and neurological symptoms (selenosis)
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Mineral metabolism and regulation
• Absorption

• Occurs primarily in the small intestine

• Influenced by factors such as pH, presence of other nutrients, and chemical form of the mineral

• Homeostasis

• Maintained through complex regulatory mechanisms involving hormones, enzymes, and transport
proteins

• Ensures optimal mineral concentrations in body fluids and tissues

• Excretion

• Primarily through urine and feces

• Sweat and skin cells also contribute to mineral loss

Addressing mineral deficiencies
• Identify at-risk populations

• Pregnant women with increased nutrient demands for fetal development

• Infants and children with rapid growth and development needs

• Elderly individuals with reduced absorption and dietary intake

• Vegetarians and vegans with limited sources of certain minerals (iron, zinc)

• People with malabsorption disorders (celiac disease, inflammatory bowel disease)

• Implement targeted interventions

• Fortification of staple foods such as iodized salt, iron-fortified cereals, and flour

• Supplementation programs providing iron and folic acid to pregnant women

• Dietary diversification and education

• Encourage consumption of mineral-rich foods (leafy greens, nuts, seeds, whole grains)

• Promote proper food preparation techniques (soaking, fermentation) to enhance mineral bioavailability

• Monitor and evaluate intervention effectiveness

• Assess changes in mineral status through biochemical markers (serum ferritin for iron, urinary iodine
for iodine)

• Monitor clinical signs and symptoms of deficiencies and improvements

• Adjust strategies based on population response and emerging evidence

• Address underlying socioeconomic factors

• Improve access to nutrient-dense foods through community gardens, food banks, and subsidies

• Promote food security and sustainable food systems through local agriculture and food policies
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• Collaborate with policymakers and stakeholders to create enabling environments for optimal nutrition

3.3 Supplements
Vitamin and mineral supplements can fill nutritional gaps and help prevent deficiencies. They can be
especially beneficial for certain populations with higher nutrient needs or absorption issues, like pregnant
women or those with medical conditions.

While supplements offer many benefits, they also come with potential risks. It's important to consult
healthcare professionals before starting any supplement regimen to assess individual needs and avoid
potential interactions or toxicity issues.

Vitamin and Mineral Supplements

Role of nutritional supplements
• Help fill nutritional gaps when dietary intake is insufficient

• Certain populations have higher nutrient needs (pregnant women, elderly)

• Some individuals have difficulty absorbing nutrients from food due to medical conditions (celiac
disease, inflammatory bowel disease)

• Prevent or treat nutrient deficiencies

• Vitamin D and calcium supplements help prevent osteoporosis

• Iron supplements treat iron-deficiency anemia

• Provide health benefits beyond basic nutrition

• Omega-3 fatty acid supplements reduce inflammation and support heart health

• Antioxidant supplements (vitamin C, vitamin E) help protect cells from oxidative damage

Benefits vs risks of supplements
• Benefits of incorporating supplements

• Correct nutrient deficiencies

• Support overall health and wellness

• Prevent chronic diseases (osteoporosis, age-related macular degeneration)

• Risks of incorporating supplements

• Toxicity from excessive intake of certain nutrients (vitamin A, iron)

• Interactions with medications (supplement-drug interactions)

• Vitamin K interferes with blood thinners like warfarin

• Calcium supplements reduce the absorption of certain antibiotics (tetracyclines, quinolones)

• Mask underlying health issues that require medical attention

• Consult with healthcare professionals before starting supplements

• Assess individual nutrient needs and deficiencies
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• Identify potential interactions with existing medications or health conditions

• Monitor for adverse effects and adjust supplementation as needed

Supplement needs across populations
• Pregnancy and lactation

• Folic acid supplements prevent neural tube defects

• Iron supplements support increased blood volume and fetal development

• Iodine supplements support fetal brain development

• Infants and children

• Vitamin D supplements for breastfed infants prevent rickets

• Iron supplements for premature or low-birth-weight infants

• Older adults

• Vitamin D and calcium supplements maintain bone health and prevent osteoporosis

• Vitamin B12 supplements compensate for decreased absorption with age

• Vegetarians and vegans

• Vitamin B12 supplements, as it is primarily found in animal-based foods

• Iron and zinc supplements, as plant-based sources are less bioavailable

• Individuals with malabsorption disorders

• Specific vitamin and mineral supplements based on individual deficiencies

• Fat-soluble vitamin supplements (A, D, E, K) for conditions affecting fat absorption (cystic fibrosis,
pancreatic insufficiency)

Supplement Safety and Efficacy
• Dietary reference intakes (DRIs) provide guidelines for safe and adequate nutrient intake

• Bioactive compounds in supplements may have additional health benefits beyond basic nutrition

• Toxicity can occur from excessive intake of certain nutrients, emphasizing the importance of proper
dosing

• Supplement quality varies, and third-party certification can help ensure product safety and efficacy

Supplement Safety and Regulation

Role of nutritional supplements
• Supplements regulated differently than medications

• Dietary Supplement Health and Education Act (DSHEA) of 1994

1. Manufacturers responsible for ensuring safety and labeling of supplements
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2. FDA can take action against misbranded or adulterated supplements only after they are on the
market

• Quality and purity of supplements vary

• Third-party certification programs (USP, NSF) help ensure quality and purity

• Consumers should look for supplements with third-party certification seals

• Reporting adverse events related to supplement use is important

• FDA relies on post-market surveillance to identify safety concerns

• Healthcare professionals and consumers can report adverse events through the FDA's MedWatch
program
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Unit 4 – The Digestive Process
4.1 Digestion
The digestive system is a network of organs working together to break down food and absorb nutrients.
From ingestion to elimination, this process involves mechanical and chemical digestion, propulsion, and
absorption. Understanding these stages helps nurses provide effective care.

Congenital anomalies can significantly impact the digestive system's function. These birth defects, ranging
from cleft palate to Hirschsprung's disease, can cause feeding difficulties and malnutrition. Nurses must be
aware of these conditions to provide appropriate care and support for affected patients.

Digestive System Overview

Stages of digestive process
• Ingestion

• Consuming food through the mouth (chewing, swallowing)

• Propulsion

• Peristalsis involuntary muscle contractions move food through the digestive tract from esophagus to
anus

• Mechanical digestion

• Chewing (mastication) in the mouth breaks down food into smaller pieces increasing surface area for
enzymes

• Churning in the stomach further breaks down food into a semi-liquid mixture called chyme

• Chemical digestion

• Enzymes break down macronutrients into absorbable forms

• Carbohydrates broken down into monosaccharides (glucose, fructose, galactose)

• Proteins broken down into amino acids (building blocks of proteins)

• Fats broken down into fatty acids and monoglycerides (components of triglycerides)

• Absorption

• Nutrients absorbed through the intestinal walls into the bloodstream via passive diffusion, facilitated
diffusion, and active transport

• Elimination

• Undigested materials (fiber, dead cells) removed from the body as feces through the anus via
defecation

Major organs of digestion
• Mouth

• Chewing (mechanical digestion) breaks food into smaller pieces
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• Salivary glands secrete saliva containing salivary amylase to initiate carbohydrate digestion (breaks
starch into maltose)

• Esophagus

• Muscular tube connects the mouth to the stomach

• Lower esophageal sphincter prevents reflux of stomach contents back into esophagus (heartburn)

• Stomach

• Muscular sac stores and churns food mixing it with digestive secretions

• Secretes hydrochloric acid (HCl) and pepsinogen to initiate protein digestion (activates pepsin)

• Small intestine

• Duodenum first segment receives chyme from the stomach and secretions from the pancreas and
gallbladder

• Jejunum and ileum segments major sites of nutrient absorption into bloodstream

• Villi increase surface area for efficient nutrient absorption

• Pancreas

• Secretes digestive enzymes (lipase, amylase, trypsin) into the duodenum to break down nutrients

• Produces bicarbonate to neutralize stomach acid in duodenum

• Liver

• Produces bile, which emulsifies fats (breaks into smaller droplets) and facilitates their digestion and
absorption

• Gallbladder

• Stores and concentrates bile produced by the liver

• Releases bile into the duodenum when stimulated by fatty meals

• Large intestine (colon)

• Absorbs water and electrolytes (sodium, potassium) from remaining digestive contents

• Houses gut bacteria that ferment undigested materials (fiber) and produce vitamins (K, B12)

• Rectum

• Stores feces prior to elimination during defecation

• Anus

• Opening at the end of the digestive tract for feces elimination controlled by internal and external
sphincters

Digestive System Function
• Motility: Coordinated muscle contractions that move food through the digestive tract

• Enzymes: Biological catalysts that break down complex nutrients into simpler forms for absorption



Fiveable archived study guides Page 34

• Microbiome: Community of microorganisms in the digestive tract that aid in digestion and overall
health

Congenital Anomalies

Congenital anomalies in digestion
• Cleft lip and palate

• Openings in the upper lip and/or roof of the mouth fail to close during fetal development

• Can cause difficulty with feeding and swallowing leading to aspiration (food entering lungs)

• May lead to malnutrition if not properly managed with specialized feeding techniques (special bottles,
palatal obturators)

• Esophageal atresia

• Esophagus does not properly connect to the stomach during fetal development

• Requires surgical correction to establish continuity and allow feeding

• Feeding difficulties may persist post-surgery due to impaired esophageal motility

• Tracheoesophageal fistula

• Abnormal connection between the trachea (windpipe) and esophagus

• Can cause aspiration of food into the lungs leading to pneumonia

• Requires surgical correction to separate the trachea and esophagus

• Pyloric stenosis

• Narrowing of the pyloric sphincter between the stomach and duodenum due to thickening of the
muscle

• Causes forceful vomiting (projectile) and can lead to dehydration and malnutrition

• Treated with surgical correction (pyloromyotomy) to relieve obstruction

• Hirschsprung's disease

• Absence of nerve cells (ganglia) in the colon, causing difficulty with bowel movements (constipation,
obstruction)

• Can lead to bowel obstruction, perforation, and malnutrition if untreated

• Treated with surgical removal of the affected portion of the colon (pull-through procedure)

• Anorectal malformations

• Abnormalities of the anus and rectum (imperforate anus, cloaca) causing difficulty with bowel
movements

• Can cause obstruction, infection, and lead to malnutrition if not properly managed

• Requires surgical correction and may necessitate specialized feeding techniques (ostomy, antegrade
continence enema)
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4.2 Physical Assessment of Digestive Organs
Examining digestive organs involves a systematic approach using inspection, auscultation, percussion,
and palpation. These techniques help identify abnormalities such as distension, tenderness, masses, or
changes in bowel sounds.

Understanding normal and abnormal findings helps nurses connect assessment results to possible
conditions. Peritonitis, bowel obstruction, and organ enlargement can show up during a careful abdominal
exam, which guides the next diagnostic steps and treatment decisions.

Physical Assessment of Digestive Organs

Steps in digestive organ assessment
• Inspection

• Observe abdomen for contour, symmetry, skin changes, and visible pulsations (distension, scars,
rashes)

• Note surgical scars, lesions, or hernias indicating previous surgeries or underlying conditions

• Auscultation

• Listen for bowel sounds in all four quadrants using stethoscope diaphragm

• Assess frequency, character, and intensity of bowel sounds (normal, hyperactive, hypoactive)

• Identify abnormal sounds such as absent, hyperactive, or tinkling bowel sounds suggesting ileus or
obstruction

• Percussion

• Lightly tap abdomen to determine presence of air, fluid, or solid masses

• Percuss in all four quadrants to assess liver size, spleen size, and presence of ascites (fluid
accumulation)

• Identify tympany (drum-like sound) indicating air or dullness (flat sound) suggesting fluid or solid
masses

• Palpation

• Lightly palpate abdomen to assess tenderness, guarding, rigidity, or masses

• Palpate deeply to assess organ size, consistency, and abnormalities (hepatomegaly, splenomegaly)

• Check for rebound tenderness and referred pain suggesting peritoneal irritation or underlying
inflammation

Abnormal abdominal findings and causes
• Abdominal distension

• Ascites due to liver disease (cirrhosis), heart failure, or cancer

• Bowel obstruction causing air and fluid accumulation

• Pregnancy or large abdominal masses (tumors, cysts)
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• Abdominal tenderness and guarding

• Peritonitis due to infection (appendicitis) or perforation (ulcer)

• Inflammatory conditions like diverticulitis or inflammatory bowel disease (Crohn's, ulcerative colitis)

• Pancreatitis or peptic ulcer disease causing epigastric pain

• Abnormal bowel sounds

• Absent sounds indicating ileus or bowel obstruction

• Hyperactive sounds suggesting gastroenteritis or early bowel obstruction

• Tinkling sounds indicating late bowel obstruction or intestinal fluid accumulation

• Hepatomegaly

• Fatty liver disease, hepatitis, or cirrhosis causing liver enlargement

• Congestive heart failure or metastatic cancer infiltrating the liver

• Splenomegaly

• Infections like mononucleosis or malaria enlarging the spleen

• Hematologic disorders such as leukemia or lymphoma

• Liver disease or portal hypertension causing splenic congestion

Gastrointestinal Tract Function and Disorders
• Peristalsis: The rhythmic contraction of smooth muscles in the gastrointestinal tract that propels food
and waste through the digestive system

• Abdominal pain: Can be caused by various factors, including inflammation, infection, or obstruction in
the gastrointestinal tract

• Malnutrition: May result from inadequate nutrient absorption or intake, often associated with digestive
disorders

• Gastric motility: The movement of food through the stomach, which can be affected by various
conditions and impact overall digestion

Technique for mouth and rectum examination
• Mouth and oropharynx examination 1. Ensure adequate lighting and patient comfort 2. Inspect lips,
buccal mucosa, gums, teeth, tongue, and palate for lesions, ulcers, or inflammation (thrush,
leukoplakia)
3. Assess tonsils and posterior pharynx for size, color, and exudates (tonsillar hypertrophy, pharyngitis)
4. Palpate floor of mouth and tongue for masses or tenderness

• Digital rectal examination (DRE) 1. Explain procedure and obtain patient consent 2. Position patient in
left lateral decubitus position with knees flexed 3. Wear gloves and lubricate index finger 4. Inspect
perianal area for hemorrhoids, fissures, or masses
5. Gently insert lubricated finger into rectum, assessing anal sphincter tone 6. Palpate rectal walls for
masses, tenderness, or irregularities (polyps, tumors) 7. In males, assess prostate gland for size,
consistency, and nodules (benign prostatic hyperplasia, prostate cancer) 8. Remove finger, inspect for
blood or abnormal discharge, and dispose of gloves appropriately
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4.3 The Function of Digestive Organs
The digestive system breaks down food, absorbs nutrients, and eliminates waste through a connected set
of organs. From the mouth to the anus, each organ has a specific job in moving food through digestion and
turning nutrients into usable energy.

As people age, digestive changes can affect nutrient absorption and overall health. Knowing these
changes helps nurses support nutrition and reduce digestive disorder risks in older adults.

Digestive System Anatomy and Physiology

Roles of digestive organs
• Mouth

• Mechanical digestion: chewing food into smaller pieces increases surface area for enzymatic action

• Chemical digestion: salivary amylase begins breakdown of carbohydrates (starch) into simpler sugars

• Esophagus

• Peristalsis: rhythmic muscular contractions propel food from the mouth to the stomach (bolus)

• Stomach

• Mechanical digestion: churning and mixing food with gastric secretions forms chyme

• Chemical digestion: pepsin and hydrochloric acid break down proteins into peptides

• Small intestine

• Duodenum: receives chyme from the stomach and secretions from the pancreas (enzymes) and liver
(bile)

• Jejunum and ileum: majority of nutrient absorption occurs through villi and microvilli

• Brush border enzymes: complete digestion of carbohydrates (maltase, sucrase, lactase) and proteins
(peptidases)

• Pancreas

• Exocrine function: secretes digestive enzymes (lipase, amylase, trypsin) into the duodenum

• Endocrine function: releases insulin and glucagon to regulate blood sugar levels

• Liver

• Produces bile: emulsifies fats into smaller droplets (micelles) for easier digestion by lipase

• Metabolic functions: nutrient processing, storage (glycogen, vitamins), and detoxification

• Gallbladder

• Stores and concentrates bile from the liver

• Releases bile into the duodenum when stimulated by cholecystokinin (CCK) in response to fat

• Large intestine

• Absorption of water and electrolytes (sodium, potassium) to form solid feces
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• Fermentation of undigested fibers by gut bacteria produces short-chain fatty acids (butyrate)

• Formation and storage of feces in the descending colon, sigmoid colon, and rectum

• Rectum and anus

• Storage and elimination of feces through defecation reflex triggered by rectal distension

Digestive System Functions and Regulation
• Digestion: breakdown of food into smaller molecules for absorption

• Absorption: uptake of nutrients from the digestive tract into the bloodstream

• Secretion: release of enzymes, acids, and other substances to aid in digestion

• Motility: movement of food through the digestive tract (e.g., peristalsis)

• Enteric nervous system: network of neurons in the gut wall that regulates digestive functions

• Gastrointestinal hormones: chemical messengers that coordinate digestive processes

• Microbiome: community of microorganisms in the gut that contribute to digestion and overall health

Common digestive disorders
• Gastroesophageal reflux disease (GERD)

• Weakened lower esophageal sphincter allows stomach acid to reflux into the esophagus

• Causes heartburn, chest pain, and potential esophageal damage (erosions, strictures, Barrett's
esophagus)

• Peptic ulcers

• Erosion of the stomach (gastric ulcer) or duodenal lining (duodenal ulcer) due to H. pylori infection or
NSAIDs

• Leads to abdominal pain, bleeding, and potential perforation or obstruction

• Inflammatory bowel disease (IBD)

• Crohn's disease: chronic inflammation throughout the GI tract, most commonly in the ileum and colon

• Ulcerative colitis: chronic inflammation limited to the colon and rectum

• Both cause diarrhea, abdominal pain, malnutrition, and increased risk of colorectal cancer

• Celiac disease

• Autoimmune disorder triggered by gluten consumption in genetically susceptible individuals

• Damages the small intestinal villi, leading to malabsorption and nutrient deficiencies (iron, calcium,
vitamin D)

• Diverticulosis and diverticulitis

• Diverticulosis: formation of pouches (diverticula) in the colon wall, often asymptomatic

• Diverticulitis: inflammation and infection of diverticula causing abdominal pain, fever, and potential
complications (perforation, abscess, fistula)
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Aging and digestive function
• Oral health

• Tooth loss and periodontal disease can impair chewing and food intake, leading to nutritional
deficiencies

• Decreased salivary flow (xerostomia) affects taste, chewing, and swallowing, increasing risk of dental
caries and infections

• Esophageal changes

• Weakened peristalsis and lower esophageal sphincter can lead to dysphagia (difficulty swallowing)
and GERD

• Gastric changes

• Decreased gastric acid secretion (hypochlorhydria) impairs vitamin B12 absorption, increasing risk of
pernicious anemia

• Delayed gastric emptying can cause early satiety and reduced appetite, contributing to unintentional
weight loss

• Intestinal changes

• Reduced intestinal motility can lead to constipation and fecal impaction

• Decreased brush border enzyme activity and absorptive surface area may impair nutrient absorption
(calcium, vitamin D, B vitamins)

• Pancreatic and hepatic changes

• Reduced pancreatic enzyme secretion can affect digestion of fats, proteins, and carbohydrates

• Decreased hepatic function may impair nutrient metabolism, drug clearance, and increase
susceptibility to drug-nutrient interactions

• Microbiome alterations

• Changes in gut bacteria composition (dysbiosis) may influence nutrient absorption, immune function,
and risk of infections (C. difficile)

• Polypharmacy

• Multiple medications can interact with nutrients (calcium, iron, vitamin D) and affect digestive function
(constipation, diarrhea, nausea)

• Psychosocial factors

• Social isolation, depression, and cognitive decline can impact dietary intake, food choices, and overall
nutritional status

4.4 The Nurse’s Role in the Promotion of Gut Health
Gut health affects digestion, immune function, nutrient absorption, and the gut-brain axis. A balanced
digestive system and gut microbiome help maintain normal body functions and may lower risk factors tied
to chronic disease.
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Nurses need to understand how diet, medications, and various conditions impact gut health. By
recognizing these factors, they can better support patients in maintaining a healthy gut and addressing
related health issues.

Gut Health and the Role of Nurses

Concept of gut health homeostasis
• Balance and stability of the digestive system and gut microbiome maintains proper digestion,
absorption, and elimination of nutrients while supporting a healthy gut barrier function

• Gut health homeostasis strongly influences immune system function, with 70-80% of immune cells
residing in the gut and the gut microbiome helping train and regulate immune responses

• Proper gut health affects nutrient absorption and utilization, helping the body receive and use needed
nutrients

• Gut health impacts mental health through the gut-brain axis, where the gut microbiome communicates
with the central nervous system, and imbalances have been linked to mood disorders, anxiety, and
depression

• Maintaining gut health homeostasis contributes to chronic disease prevention, including obesity, type
2 diabetes, cardiovascular disease, and certain cancers

• The enteric nervous system helps regulate gut function and communicate with the central nervous
system

Dietary influences on gut microbiome
• Prebiotics, non-digestible plant fibers found in foods like garlic, onions, leeks, asparagus, and
bananas, feed beneficial gut bacteria and promote their growth and activity

• Probiotics, live microorganisms found in fermented foods like yogurt, kefir, sauerkraut, and kimchi,
help restore and maintain a healthy gut microbiome balance when consumed

• Consuming a diverse range of nutrient-dense foods supports a diverse and resilient gut microbiome
while providing nutrients used in digestive function

• Processed and high-sugar foods can disrupt the gut microbiome balance, promoting the growth of
harmful bacteria and inflammation, and have been linked to increased intestinal permeability (leaky gut)

• A diet rich in diverse plant-based foods promotes gut microbiota diversity, which is associated with
better overall health outcomes

Medication effects on gut health
• Antibiotics can disrupt the gut microbiome balance by killing beneficial bacteria, potentially leading to
antibiotic-associated diarrhea and C. difficile infections, but probiotics may help restore the gut
microbiome after antibiotic use

• Proton pump inhibitors (PPIs) reduce stomach acid production, altering digestive processes, and
long-term use may lead to nutrient malabsorption (vitamin B12, magnesium) and increased risk of
enteric infections and C. difficile

• Nonsteroidal anti-inflammatory drugs (NSAIDs) can cause gastrointestinal irritation, increase intestinal
permeability, and may lead to ulcers, bleeding, and inflammation in the digestive tract, with risks
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increasing with higher doses and prolonged use

• Opioids can slow down gut motility and cause constipation, potentially leading to intestinal blockages
and bacterial overgrowth, and chronic use can result in opioid-induced bowel dysfunction

Gut health vs pathological conditions
• Inflammatory bowel disease (IBD), including Crohn's disease and ulcerative colitis, is characterized by
chronic inflammation of the digestive tract and associated with gut microbiome imbalances (dysbiosis),
and may benefit from dietary modifications and probiotic supplementation

• Irritable bowel syndrome (IBS), a functional gastrointestinal disorder affecting bowel habits and
causing abdominal pain, is linked to gut microbiome alterations and increased intestinal permeability,
and may improve with a low-FODMAP diet and stress management techniques

• Celiac disease, an autoimmune disorder triggered by gluten consumption, leads to damage of the
small intestine lining and nutrient malabsorption, requiring strict adherence to a gluten-free diet for
management

• Metabolic disorders, such as obesity and type 2 diabetes, are associated with gut microbiome
imbalances that may contribute to low-grade inflammation and insulin resistance, and prebiotic and
probiotic interventions may help improve metabolic health

Factors affecting gut health
• Gastrointestinal pH influences the growth of different bacterial species and affects nutrient absorption

• Mucosal barrier function protects the gut lining from harmful substances and pathogens

• Stress can impact gut motility and alter the balance of gut bacteria, potentially leading to digestive
issues
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Unit 5 – Nutrition for Neurological
Wellness
5.1 Assess and Analyze the Impact of Nutrition on the Neurologic
System
The neurologic system helps regulate appetite, coordinate digestion, and synthesize neurotransmitters. It
maintains the blood-brain barrier and relies on steady nutrition to function well. Nutritional imbalances can
contribute to neurological symptoms and disorders.

Specific nutrients shape brain health and function. Omega-3 fatty acids, antioxidants, B vitamins, choline,
and magnesium support cognitive health. The gut-brain connection shows why a balanced diet matters for
neurological well-being.

Neurologic System and Nutrition

Functions of neurologic system
• Regulates appetite and hunger through the hypothalamus which controls hunger and satiety signals

• Ghrelin stimulates appetite while leptin suppresses it (hormones)

• Coordinates digestive processes via the brain stem and vagus nerve

• Controls peristalsis (muscle contractions), secretion of digestive enzymes, and absorption of nutrients

• Synthesizes and regulates neurotransmitters using nutrients as precursors

• Tryptophan used to produce serotonin (mood regulation)

• Tyrosine used to produce dopamine and norepinephrine (motivation and alertness)

• Neurotransmitters regulate mood, cognition, and behavior (depression, anxiety, focus)

• Maintains the blood-brain barrier, which selectively controls the passage of substances between the
bloodstream and the central nervous system

Signs of nutritional imbalances
• Vitamin B12 deficiency causes neurological symptoms like numbness, tingling, balance problems, and
cognitive decline along with megaloblastic anemia (enlarged red blood cells)

• Thiamine (Vitamin B1) deficiency leads to Wernicke-Korsakoff syndrome characterized by confusion,
ataxia (uncoordinated movements), and memory loss, commonly seen in chronic alcoholism

• Niacin (Vitamin B3) deficiency results in pellagra with symptoms of diarrhea, dermatitis (skin
inflammation), and dementia (cognitive decline)

• Vitamin D deficiency increases the risk of cognitive decline and dementia (Alzheimer's disease)

• Iron deficiency impairs cognitive development in children and causes fatigue and decreased mental
performance in adults

• Excess sodium intake raises the risk of hypertension (high blood pressure) and stroke (brain damage)
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Impact of Specific Nutrients on Brain Function and Neurological
Disorders

Nutrients and brain health
• Omega-3 fatty acids (DHA and EPA) support brain development and function

• May reduce risk of age-related cognitive decline and Alzheimer's disease (memory loss)

• Potential benefits in managing depression and ADHD (attention deficit hyperactivity disorder)

• Antioxidants like Vitamins C, E, and beta-carotene protect brain cells from oxidative stress

• May slow cognitive decline and reduce risk of neurodegenerative diseases

• B vitamins (B6, B9, and B12) support neurotransmitter synthesis and homocysteine metabolism
(amino acid)

• Deficiencies linked to depression, cognitive impairment, and dementia

• Choline is a precursor for acetylcholine, a neurotransmitter involved in memory and learning

• Adequate intake during pregnancy supports fetal brain development (neural tube)

• Magnesium regulates NMDA receptors (glutamate) and supports synaptic plasticity (learning and
memory)

• May have potential benefits in managing migraines (headaches), depression, and anxiety

• Ketogenic diet is a high-fat, low-carbohydrate diet that induces ketosis (fat burning)

• May be effective in managing refractory epilepsy (seizures) in children

• Potential therapeutic applications in neurodegenerative diseases, but more research is needed
(Alzheimer's, ALS)

Nutrition and Brain-Gut Interaction
• The microbiome-gut-brain axis influences brain function and behavior

• Dietary factors can influence neuroplasticity, the brain's ability to form new neural connections

• Chronic poor nutrition can lead to neuroinflammation, potentially contributing to cognitive decline and
mental health disorders

5.2 Plan Nutritional Strategies to Impact Neurologic Wellness
Nutrition affects brain health and neurologic wellness through blood glucose balance, sodium intake,
omega-3 fatty acids, hydration, and gut health. Stable blood sugar, balanced sodium consumption, and
enough omega-3s can support cognition and help protect long-term brain health.

Dietary strategies for brain health include eating antioxidant-rich foods, consuming nutrient-dense meals,
and limiting processed foods. The Mediterranean and MIND diets have been linked to better cognitive
outcomes. Proper hydration and a healthy gut microbiome also contribute to optimal brain function and
neurological performance.
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Neurologic Wellness and Nutrition

Blood glucose and neurologic wellness
• Maintaining stable blood glucose levels supports brain function

• Hypoglycemia can lead to confusion, dizziness, and impaired cognitive performance (difficulty
concentrating, slowed reaction times)

• Hyperglycemia can cause inflammation and oxidative stress, potentially damaging brain cells and
increasing the risk of cognitive decline (memory loss, impaired decision-making)

• Sodium intake impacts neurologic wellness

• Excessive sodium intake can lead to high blood pressure, a risk factor for stroke and cognitive
impairment

• High sodium levels can disrupt the blood-brain barrier, allowing toxins to enter the brain and cause
inflammation (neuroinflammation)

• Maintaining a balanced sodium intake supports neurological function and may reduce the risk of
neurodegenerative diseases (Alzheimer's, Parkinson's)

• Omega-3 fatty acids play a critical role in brain health

• Needed for brain development and function, particularly docosahexaenoic acid (DHA) and
eicosapentaenoic acid (EPA)

• Possess anti-inflammatory properties that protect brain cells from damage and support cognitive
health

• Inadequate intake of omega-3 fatty acids may be associated with increased risk of cognitive decline,
depression, and neurodegenerative disorders

Dietary strategies for brain health
• Incorporate foods rich in antioxidants to protect brain cells from oxidative stress and support
neuroplasticity (berries, leafy greens, dark chocolate)

• Consume a variety of nutrient-dense foods to provide the brain with needed vitamins and minerals

• Whole grains (quinoa, brown rice)

• Lean proteins (chicken, fish, legumes)

• Healthy fats (avocados, nuts, seeds)

• Include omega-3 fatty acid sources to support cognitive function and brain health

• Fatty fish (salmon, mackerel, sardines)

• Plant-based sources (walnuts, flaxseeds, chia seeds)

• Limit processed foods, refined sugars, and saturated fats, which can contribute to inflammation and
negatively impact brain health (fried foods, sugary snacks, processed meats)

• Maintain stable blood glucose levels by consuming low glycemic index foods and balancing meals



Fiveable archived study guides Page 45

• Combine complex carbohydrates, proteins, and healthy fats (oatmeal with nuts and berries, grilled
chicken with sweet potato and broccoli)

• Consume foods rich in B vitamins to support neurotransmitter production and overall brain function

Eating patterns vs neurological performance
• Mediterranean diet supports brain health

• Emphasizes fruits, vegetables, whole grains, legumes, nuts, seeds, and olive oil

• Associated with improved cognitive function, reduced risk of cognitive decline, and lower incidence of
Alzheimer's disease and dementia

• MIND diet (Mediterranean-DASH Intervention for Neurodegenerative Delay) combines brain-healthy
aspects of Mediterranean and DASH diets

• Focuses on leafy greens, berries, nuts, and fish

• Linked to slower cognitive decline and reduced risk of Alzheimer's disease

• Ketogenic diet may have neuroprotective effects, but long-term impacts require further research

• High-fat, low-carbohydrate diet induces a metabolic state called ketosis

• Potential benefits for certain neurological disorders (epilepsy, Alzheimer's disease)

• Hydration supports brain function and neurological performance

• Adequate hydration supports the delivery of nutrients to the brain and removal of toxins

• Aim for at least 8 glasses (64 ounces) of water per day, adjusting intake based on individual needs,
physical activity, and environmental factors

• Dehydration can lead to headaches, fatigue, and decreased mental alertness, while proper hydration
promotes cognitive function and mood

The Microbiome-Gut-Brain Axis and Neurologic Wellness
• The microbiome-gut-brain axis refers to the bidirectional communication between the gut microbiota
and the central nervous system

• A healthy gut microbiome supports the production of neurotransmitters, which are needed for brain
function and mood regulation

• Dietary choices can influence the composition of the gut microbiome, potentially impacting neurologic
wellness and cognitive function

• Consuming a diverse range of plant-based foods, fermented products, and fiber-rich foods can
promote a healthy gut microbiome and support overall brain health

5.3 Implement Nutritional Strategies to Impact Neurologic Wellness
Nutrition supports brain health and cognitive function through steady energy supply, nutrient intake, and
long-term eating patterns. Meal timing, socioeconomic factors, and personalized dietary plans all shape
whether clients can make nutrition changes that support neurologic wellness.

Lifestyle, socioeconomic factors, and cultural influences can significantly impact our nutritional choices. By
exploring meal timing, intermittent fasting, and personalized dietary approaches, we can uncover ways to
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enhance cognitive function and promote long-term neurological health through mindful eating habits.

Factors Influencing Nutritional Changes for Neurologic Wellness

Impact of lifestyle on nutritional changes
• Lifestyle factors significantly influence an individual's ability to make nutritional changes for neurologic
wellness

• Time constraints due to work, family, or other commitments can limit opportunities for meal planning,
grocery shopping, and cooking nutritious meals

• High stress levels and poor coping mechanisms may lead to emotional eating, overeating, or reliance
on convenience foods (fast food, processed snacks)

• Physical activity levels and exercise habits impact overall health and can affect appetite, food choices,
and nutrient requirements

• Sleep quality and duration play a role in regulating hormones that control hunger and satiety (ghrelin,
leptin), influencing food intake and cravings

• Socioeconomic factors can create barriers to accessing and affording healthy food options

• Limited income may restrict the ability to purchase fresh, nutrient-dense foods (fruits, vegetables, lean
proteins)

• Food deserts in certain areas can make it difficult to access fresh, wholesome ingredients, leading to
reliance on processed, shelf-stable foods

• Lower education levels may result in a lack of knowledge about nutrition principles, making it
challenging to make informed food choices

• Cultural and familial influences on dietary habits can be deeply ingrained and resistant to change
(traditional high-fat, high-sugar recipes)

• The combined impact of lifestyle and socioeconomic factors can hinder the implementation of
nutritional changes

• Limited time and financial resources may lead to a reliance on quick, inexpensive, and less nutritious
food options

• Lack of knowledge or skills to prepare healthy meals can result in poor dietary habits and nutrient
deficiencies

• Ingrained dietary preferences and resistance to change can make it difficult to adopt new, healthier
eating patterns

Meal Timing, Intermittent Fasting, and Personalized Dietary Plans

Meal timing and cognitive function
• Meal timing helps maintain stable blood sugar levels, which supports cognitive function

• Regular, consistent meal times help prevent fluctuations in blood glucose, ensuring a steady supply of
energy to the brain
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• Skipping meals can lead to low blood sugar (hypoglycemia), causing symptoms like confusion,
irritability, and impaired concentration

• Eating late at night may disrupt the body's circadian rhythms, leading to poor sleep quality and
negatively impacting cognitive performance

• Intermittent fasting has emerged as a potential strategy to support cognitive function and neurologic
health

• Fasting improves insulin sensitivity and glucose regulation, reducing the risk of insulin resistance and
type 2 diabetes, which are associated with cognitive decline

• Autophagy, the cellular self-cleaning process, is enhanced during fasting, helping to clear damaged
proteins and organelles that can contribute to neurodegeneration

• Fasting increases the production of brain-derived neurotrophic factor (BDNF), a protein that promotes
the growth, survival, and plasticity of neurons

• Studies suggest that intermittent fasting may improve cognitive function, memory, and protect against
age-related cognitive decline

• The effects of meal timing and intermittent fasting on cognitive function and neurologic health are
mediated through several mechanisms

• Maintaining stable blood sugar levels supports optimal brain function by providing a consistent energy
source and reducing inflammation

• Improved insulin sensitivity helps reduce oxidative stress and inflammation in the brain, which are
associated with cognitive impairment

• Enhanced autophagy helps clear accumulated damage in brain cells, promoting neuronal health and
reducing the risk of neurodegenerative diseases (Alzheimer's, Parkinson's)

• Increased BDNF production stimulates the growth of new neurons, strengthens synaptic connections,
and enhances cognitive performance

Personalized dietary plans for clients
• Developing a personalized dietary plan requires a comprehensive assessment of the client's health
status, cultural preferences, and potential barriers to adherence

• Identify any pre-existing medical conditions (diabetes, hypertension) or nutrient deficiencies (iron,
vitamin B12) that may require specific dietary modifications

• Consider the client's medications and their potential interactions with nutrients (warfarin and vitamin K,
levothyroxine and calcium)

• Evaluate current dietary habits, including food preferences, portion sizes, and areas for improvement
(excessive sugar intake, lack of fruits and vegetables)

• Incorporating cultural preferences helps create a sustainable and enjoyable dietary plan

• Respect and include traditional foods and flavors that are meaningful to the client (Asian,
Mediterranean, Latin American cuisines)

• Adapt recipes to maintain cultural authenticity while optimizing nutrition (using lean proteins, whole
grains, and healthy fats)
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• Educate the client on the nutritional value of their cultural foods and suggest possible modifications to
enhance their health benefits

• Addressing potential barriers to adherence supports successful implementation of a personalized
dietary plan

• Identify time constraints and suggest convenient meal prep strategies (batch cooking, using a slow
cooker, pre-cutting vegetables)

• Provide budget-friendly food options and shopping tips (buying in bulk, choosing frozen or canned
produce, using generic brands)

• Offer education on basic nutrition principles and reading food labels to empower the client to make
informed choices

• Suggest gradual changes and realistic goal-setting to promote long-term success and prevent feelings
of deprivation or frustration

• A well-designed personalized dietary plan should include the following components

• Balanced macronutrient ratios (carbohydrates, proteins, fats) based on the client's individual needs,
considering factors like age, sex, weight, and activity level

• Emphasis on whole, minimally processed foods that are rich in needed nutrients (fruits, vegetables,
whole grains, lean proteins, healthy fats)

• Adequate hydration and limiting sugary beverages to support overall health and cognitive function

• Portion control and mindful eating practices to promote satiety and prevent overeating

• Flexibility to accommodate personal preferences, lifestyle factors, and special occasions, ensuring the
plan is realistic and sustainable long-term

Nutrition and Brain Health
• The blood-brain barrier regulates nutrient transport to the brain, affecting cognitive function and
neurologic wellness

• Chronic neuroinflammation can contribute to cognitive decline and neurodegenerative diseases,
highlighting the importance of anti-inflammatory dietary choices

• Neurotransmitters that support brain function are influenced by dietary intake of specific nutrients and
amino acids

• Antioxidants from fruits and vegetables help protect brain cells from oxidative stress and support
overall neurological health

• The microbiome-gut-brain axis demonstrates the interconnection between gut health, nutrition, and
cognitive function, emphasizing the importance of a balanced diet for neurologic wellness

5.4 Evaluate Nutritional Strategies to Impact Neurologic Wellness
Nutrition supports brain health and neurologic function. Key nutrients like omega-3 fatty acids, B vitamins,
and antioxidants support brain structure, neurotransmitter function, and protection against oxidative stress.

Developing brain health nutrition plans involves assessing individual needs, incorporating nutrient-dense
foods, and considering specific dietary patterns. Evaluating effectiveness combines subjective data like
dietary recalls with objective measures such as cognitive assessments to track progress and adjust plans
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accordingly.

Nutrients and Neurologic Wellness

Nutrients for neurologic wellness
• Omega-3 fatty acids (EPA and DHA) support brain cell membrane structure and fluidity, regulate
neurotransmitter function, and reduce inflammation. Good sources include fatty fish (salmon, sardines),
algae, nuts (walnuts), and seeds (flaxseed, chia seeds)

• B vitamins (B6, B9, and B12) support neurotransmitter synthesis and homocysteine metabolism.
Deficiencies are linked to cognitive decline and neurological disorders (Alzheimer's, Parkinson's). Find
B vitamins in whole grains (brown rice, oats), legumes (lentils, chickpeas), leafy greens (spinach, kale),
and animal products (poultry, fish, eggs)

• Antioxidants (Vitamins C, E, and carotenoids) protect brain cells from oxidative stress and
inflammation, supporting healthy brain aging and reducing risk of neurodegenerative diseases. Load up
on fruits (berries, citrus), vegetables (broccoli, carrots), nuts (almonds), and seeds (sunflower seeds)

• Choline is a precursor for acetylcholine, a neurotransmitter involved in memory and learning. It
supports brain development and maintains brain cell structure. Top sources are eggs, liver, beef, and
soybeans

• Iron supports oxygen transport and energy metabolism in the brain. Deficiency can lead to cognitive
impairment and developmental delays, especially in children. Include red meat, poultry, fish, legumes
(beans), and fortified foods (cereals) in the diet

• Micronutrients such as zinc, selenium, and magnesium support brain function and neuroprotection

Brain health nutrition plans
• Assess individual nutrient needs based on age, gender, health status (pre-existing conditions), and
lifestyle factors (physical activity level, stress)

• Incorporate a variety of nutrient-dense foods to ensure adequate intake of brain-supportive nutrients

• Emphasize whole foods like fruits, vegetables, whole grains (quinoa, barley), lean proteins (fish, tofu),
and healthy fats (avocado, olive oil)

• Limit processed foods (packaged snacks), added sugars (soda, candy), and saturated and trans fats
(fried foods, baked goods)

• Consider specific dietary patterns that have been linked to improved brain health

• Mediterranean diet is rich in fruits, vegetables, whole grains, fish (salmon), and olive oil

• MIND diet combines elements of the Mediterranean and DASH diets, with emphasis on berries
(blueberries, strawberries) and leafy greens (spinach, collards)

• Recommend targeted supplementation if necessary to address specific nutrient deficiencies or
increased needs, but consult with healthcare providers to determine appropriate dosage and potential
interactions with medications

• Provide education and support to help clients adopt and maintain healthy dietary habits

• Offer practical tips for meal planning (batch cooking), grocery shopping (reading labels), and food
preparation (healthy cooking methods)
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• Address potential barriers to adherence like time constraints (quick recipes), food preferences (finding
healthy alternatives), and cultural considerations (modifying traditional dishes)

• Consider the gut-brain axis when developing nutrition plans, as the health of the gut microbiome can
influence brain function and mood

Evaluating neurologic nutrition effectiveness
• Subjective data helps assess dietary intake and self-reported cognitive symptoms

• Dietary recall or food diary to assess intake of brain-supportive nutrients and overall dietary pattern

• Self-reported symptoms related to cognitive function like memory (forgetfulness), attention (difficulty
focusing), and mood (irritability, anxiety)

• Feedback on challenges (cravings) or successes (trying new foods) with implementing dietary
changes

• Objective data provides measurable indicators of nutritional status and brain function

• Anthropometric measurements like height, weight, BMI to monitor overall nutritional status

• Biochemical markers of nutrient status such as serum levels of omega-3 fatty acids, B vitamins, and
iron

• Cognitive assessments like memory tests (word recall) or neuropsychological evaluations to track
changes in brain function over time

• Analyze subjective and objective data to determine adherence to the nutritional plan and its impact on
brain health 1. Identify areas of success (meeting nutrient targets) and opportunities for improvement in
dietary habits (increasing vegetable intake) 2. Monitor trends in cognitive function (improved memory
scores) and other relevant health outcomes (reduced inflammation markers) 3. Adjust the nutritional
plan as needed based on individual response and evolving needs (increasing calorie intake for weight
maintenance)

• Provide ongoing support and education to promote long-term adherence and optimize brain health
outcomes

• Regularly review and update the nutritional plan in collaboration with the client and healthcare team

• Encourage healthy lifestyle habits that support brain health like regular exercise (brisk walking), stress
management (meditation), and social engagement (joining clubs or groups)

Nutrient-Brain Interactions
• Macronutrients (carbohydrates, proteins, and fats) provide energy for brain function and serve as
building blocks for neurotransmitters

• Neurotransmitters are chemical messengers that facilitate communication between brain cells,
influencing mood, cognition, and behavior

• The blood-brain barrier selectively regulates the passage of nutrients and other substances from the
bloodstream to the brain, protecting it from harmful compounds

• Neuroplasticity, the brain's ability to form new neural connections, can be influenced by nutrition,
potentially enhancing cognitive function and recovery from brain injuries
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Unit 6 – Neurological Health in Nursing
Nutrition
6.1 The Impact of Nutrition on Neurological Wellness Across the
Lifespan
Nutrition affects brain development and function throughout life. From fetal growth to aging, specific
nutrients support cognitive health, while deficiencies can impair neurological wellness.

Key nutrients like folate, iron, and omega-3s support fetal brain development. As we age, a balanced diet
rich in antioxidants, B vitamins, and healthy fats supports cognitive function and may reduce the risk of
age-related decline and neurodegenerative diseases.

Nutrition and Fetal Brain Development

Nutrition's impact on fetal brains
• Adequate maternal nutrition supports fetal brain development

• Insufficient nutrient intake impairs cognitive development raises risk of neurological disorders

• Key nutrients for fetal brain development include:

• Folate (folic acid)

• Forms and closes neural tube

• Deficiency causes neural tube defects (spina bifida, anencephaly)

• Iron

• Myelinates nerve cells synthesizes neurotransmitters

• Deficiency impairs cognitive development increases ADHD risk

• Iodine

• Produces thyroid hormone regulates brain development

• Deficiency causes intellectual disability delays neurodevelopment

• Omega-3 fatty acids (DHA, EPA)

• Forms neuronal membranes enables synaptogenesis

• Inadequate intake reduces cognitive function raises risk of neurodevelopmental disorders

• Maternal obesity and excessive weight gain during pregnancy negatively impacts fetal brain
development

• Increases risk of neurodevelopmental disorders (autism spectrum disorder, ADHD)

• Epigenetic changes influenced by maternal nutrition can affect fetal brain development and future
neurological health
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Nutrition and Neurological Development in Infancy and Childhood

Key nutrients for infant cognition
• Breast milk or formula provides primary nutrition for infants up to 6 months old

• Breast milk contains optimal nutrient ratios for brain development

• Important nutrients for infant neurological growth and cognitive development include:

• Long-chain polyunsaturated fatty acids (LC-PUFAs), particularly DHA and ARA

• Forms neuronal membranes enables myelination

• Found naturally in breast milk added to some infant formulas

• Iron

• Synthesizes neurotransmitters enables myelination

• Deficiency impairs cognitive development increases behavioral problem risk

• Choline

• Develops memory enables learning

• Found in egg yolks and liver

• Zinc

• Synthesizes neurotransmitters enables neuronal migration

• Deficiency impairs cognitive function delays neurodevelopment

• Introducing solid foods around 6 months provides additional nutrients

• Iron-fortified cereals, pureed meats, leafy green vegetables provide iron

• Mashed avocado, nut butters, fatty fish provide LC-PUFAs

Nutrition's role in child learning
• Balanced nutrition optimizes cognitive function and behavior in children

• Inadequate nutrients impair learning cause attention difficulties and behavioral problems

• Eating breakfast improves academic performance and behavior

• Provides nutrients and energy that support brain function all day

• Skipping breakfast reduces cognitive performance increases behavioral issues

• Adequate micronutrient intake synthesizes and regulates neurotransmitters

• Iron, zinc, B vitamins produce serotonin, dopamine, norepinephrine

• Deficiencies cause mood disturbances, attention difficulties, impaired impulse control

• Excessive added sugars and processed foods may negatively impact learning and behavior

• Causes hyperactivity, attention difficulties, aggressive behavior in some children
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• Displaces nutrient-dense foods leads to micronutrient deficiencies

• Regular family meals improve academic performance and behavioral outcomes

• Provides social interaction and emotional bonding supports cognitive development

• Improves overall diet quality reduces obesity risk

Nutrition and Adolescent Brain Function

Diet's effect on adolescent brains
• Adolescence marks critical period for brain development, particularly prefrontal cortex

• Handles executive functions (decision-making, impulse control, emotional regulation)

• Nutritional deficiencies impair development and function of this region

• Inadequate nutrient intake negatively impacts adolescent brain function and mental health

• Omega-3 fatty acids, particularly DHA, optimize brain function

• Deficiency increases risk of depression, anxiety, attention difficulties

• B vitamins, especially folate and B12, synthesize and regulate neurotransmitters

• Deficiencies increase risk of depression, cognitive impairment, psychosis

• Iron deficiency anemia commonly affects adolescents, particularly females

• Impairs cognitive function causes fatigue and mood disturbances

• Excessive processed foods, added sugars, saturated fats may adversely affect brain function and
mental health

• Increases risk of depression, anxiety, attention difficulties

• May contribute to neuroinflammation and oxidative stress impairs brain function

• Skipping meals, particularly breakfast, commonly affects adolescents

• Reduces cognitive performance causes attention difficulties and mood disturbances

• Leads to overeating and poor diet quality later in the day

• Substance abuse, including alcohol and drugs, detrimentally affects adolescent brain development
and mental health

• Impairs cognitive function causes emotional dysregulation increases mental health disorder risk

• Interferes with absorption and utilization of nutrients

Nutrition and Cognitive Health in Adulthood

Nutritional strategies for adult cognition
• A balanced diet rich in fruits, vegetables, whole grains, lean proteins, healthy fats supports adult
cognitive health

• Provides brain nutrients and reduces cognitive decline risk
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• Adequate antioxidants and anti-inflammatory nutrients may protect against age-related cognitive
decline

• Vitamin C, vitamin E, polyphenols in fruits and vegetables have antioxidant properties

• Reduces oxidative stress and neuroinflammation contributes to cognitive impairment

• Omega-3 fatty acids, particularly DHA, have anti-inflammatory effects support neuronal membrane
integrity

• Found in fatty fish (salmon, mackerel, sardines)

• B vitamins, especially folate, B6, B12, maintain cognitive function

• Synthesize neurotransmitters metabolize homocysteine

• Deficiencies increase cognitive decline and dementia risk

• Adequate hydration optimizes brain function

• Dehydration impairs cognitive performance reduces alertness causes mood disturbances

• Aim for at least 8 cups (64 ounces) of water daily adjust based on individual needs

• Regular physical activity and exercise support cognitive health

• Increases blood flow to the brain and delivers nutrients and oxygen

• Releases brain-derived neurotrophic factor (BDNF) supports neuronal growth and survival

• Engaging in mentally stimulating activities (reading, puzzles, learning new skills) may maintain
cognitive function

• Promotes neuroplasticity forms new neural connections

• Builds cognitive reserve delays onset of age-related cognitive decline

Nutrition and Neurological Wellness in Older Adults

Dietary support for aging brains
• The Mediterranean diet reduces cognitive decline and dementia risk in older adults

• Emphasizes fruits, vegetables, whole grains, legumes, nuts, seeds, olive oil

• Includes moderate fish, poultry, dairy limits red meat

• Rich in antioxidants, anti-inflammatory nutrients, healthy fats supports brain health

• Adequate vitamin B12 intake maintains neurological wellness in older adults

• Deficiency common due to age-related changes in gastric acid secretion and intrinsic factor production

• Causes cognitive impairment, peripheral neuropathy, balance difficulties

• Dietary sources include animal products (meat, fish, eggs, dairy)

• Supplementation may be necessary for some older adults, particularly vegans or vegetarians

• Vitamin D deficiency prevalent among older adults linked to cognitive decline and dementia

• Dietary sources include fatty fish, egg yolks, fortified foods (milk, cereals)
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• Sun exposure provides primary vitamin D source supplementation may be necessary for older adults
with limited sun exposure

• Adequate protein intake maintains muscle mass supports cognitive function

• Aim for 0.8-1.2 grams of protein per kilogram of body weight daily

• High-quality protein sources include lean meats, fish, eggs, dairy, legumes, nuts

• Limiting processed foods, added sugars, saturated fats may reduce cognitive decline and dementia
risk

• Increases inflammation, oxidative stress, vascular damage impairs brain function

• Staying well-hydrated maintains cognitive function reduces delirium risk in older adults

• Aim for at least 8 cups (64 ounces) of water daily adjust based on individual needs

• Encourage fluid intake through high water content foods (fruits, vegetables)

Nutrition and Neurological Health: Advanced Concepts

Emerging areas in nutrition and neuroscience
• Neurogenesis continues throughout adulthood, influenced by diet and lifestyle factors

• The blood-brain barrier regulates nutrient transport to the brain, affecting cognitive function

• The gut-brain axis highlights the connection between digestive health and neurological wellness

• Ketogenic diets may have neuroprotective effects in certain neurodegenerative diseases

• Nutritional interventions play a role in preventing and managing neurodegenerative diseases

6.2 Nutrition and Chronic Neurological Illnesses
Nutrition supports brain health and neurological function through energy supply, neurotransmitter
production, myelin formation, and antioxidant protection. Deficiencies in nutrients such as vitamin B12,
omega-3 fatty acids, and some minerals can worsen neurological and psychiatric symptoms.

Dietary strategies such as the Mediterranean, ketogenic, gluten-free, and MIND diets may support specific
neurological conditions when matched to the patient's diagnosis and care plan. Nurses should connect
nutrition recommendations to symptoms, safety, access, and patient preferences.

Nutrition and Chronic Neurological Illnesses

Nutrition's impact on brain health
• Nutrients support brain function and development

• Macronutrients (carbohydrates, proteins, and fats) provide energy and building blocks for
neurotransmitters (serotonin, dopamine) and brain structures (myelin)

• Micronutrients (vitamins and minerals) support brain metabolism and neurotransmitter synthesis

• Nutritional deficiencies can contribute to or exacerbate neurological and psychiatric disorders

• Vitamin B12 deficiency is linked to cognitive decline, dementia, and depression
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• Omega-3 fatty acid deficiency may increase the risk of depression, anxiety, and neurodegenerative
diseases (Alzheimer's, Parkinson's)

• Inflammation and oxidative stress, which can be influenced by diet, are associated with various
neurological and psychiatric conditions

• High intake of processed foods, refined sugars, and unhealthy fats (trans fats) can promote
inflammation and oxidative stress

• Antioxidant-rich foods, such as fruits (berries) and vegetables (leafy greens), can help combat
oxidative stress and protect brain health

Dietary strategies for neurological conditions
• Mediterranean diet

• Emphasizes fruits, vegetables, whole grains, legumes, nuts, seeds, and healthy fats (olive oil and fatty
fish)

• Associated with reduced risk of cognitive decline, Alzheimer's disease, and Parkinson's disease

• Ketogenic diet

• High-fat, low-carbohydrate diet that induces a state of ketosis

• May be beneficial for managing epilepsy, particularly in children and drug-resistant cases

• Gluten-free diet

• Elimination of gluten-containing foods (wheat, barley, and rye)

• Recommended for individuals with celiac disease, which can cause neurological symptoms such as
ataxia and peripheral neuropathy

• MIND diet (Mediterranean-DASH Intervention for Neurodegenerative Delay)

• Combines aspects of the Mediterranean and DASH (Dietary Approaches to Stop Hypertension) diets

• Emphasizes foods that promote brain health, such as berries, leafy greens, nuts, and fish

• May slow cognitive decline and reduce the risk of Alzheimer's disease

Key nutrients for brain function
• Omega-3 fatty acids (DHA and EPA)

• Found in fatty fish (salmon, mackerel, sardines), algae, and fish oil supplements

• Support brain development, synaptic plasticity, and neurotransmitter function

• May have neuroprotective properties and reduce inflammation

• B vitamins (B6, B9, and B12)

• Found in leafy greens (spinach, kale), legumes (lentils, chickpeas), whole grains, and animal products
(eggs, meat)

• Support neurotransmitter synthesis, homocysteine metabolism, and myelin formation

• Deficiencies are linked to cognitive decline, dementia, and psychiatric disorders (depression, anxiety)
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• Antioxidants (vitamins C, E, and plant compounds like flavonoids and carotenoids)

• Found in fruits (berries, citrus), vegetables (leafy greens, bell peppers), nuts, seeds, and whole grains

• Protect brain cells from oxidative stress and inflammation

• May reduce the risk of neurodegenerative diseases (Alzheimer's, Parkinson's) and age-related
cognitive decline

• Probiotics and prebiotics

• Probiotics are beneficial bacteria found in fermented foods (yogurt, kefir, sauerkraut) and supplements

• Prebiotics are non-digestible fibers that feed beneficial gut bacteria, found in foods like garlic, onions,
and leeks

• Gut microbiome health is linked to brain function through the gut-brain axis

• May influence mood, cognitive function, and neurological health

Cellular and molecular aspects of nutrition in neurological health
• Blood-brain barrier (BBB) function is influenced by nutrition

• Certain nutrients can help maintain BBB integrity, protecting the brain from harmful substances

• Neuroplasticity is supported by a balanced diet rich in required nutrients

• Proper nutrition enhances the brain's ability to form new neural connections and adapt to changes

• Mitochondrial dysfunction in neurological disorders can be mitigated by specific nutrients

• Antioxidants and certain vitamins support mitochondrial health and energy production in neurons

• Neurotrophic factors, which support neuronal growth and survival, are affected by nutritional status

• Some nutrients can enhance the production and activity of these important molecules

• Glial cells, which support and protect neurons, require proper nutrition to function optimally

• Adequate nutrient intake helps maintain the health and function of these brain support cells

6.3 Neurologic Condition Treatments, Medications, and Nutrition
Neurological conditions often require medications that can affect nutritional status. Anticonvulsants may
change vitamin D and folate levels, while levodopa for Parkinson's can interact with dietary protein. These
interactions shape treatment planning and overall nutrition support.

Managing medication side effects on nutrition is key for patients with multiple sclerosis, depression, and
sleep disorders. Strategies include timing meals, adjusting protein intake, and working with healthcare
providers to create personalized dietary plans that support both medication efficacy and nutritional needs.

Neurologic Condition Treatments and Nutritional Considerations

Anticonvulsants and nutritional status
• Anticonvulsant medications can affect nutritional status in epilepsy patients
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• Some anticonvulsants may interfere with vitamin D metabolism leading to reduced absorption and
activation of vitamin D which increases risk of osteoporosis and bone fractures

• Certain anticonvulsants may impair folate absorption and metabolism resulting in reduced folate levels
that can lead to megaloblastic anemia and supplementation with folic acid may be necessary

• Dietary adjustments for epilepsy patients on anticonvulsant medications

• Ensure adequate intake of calcium and vitamin D by including calcium-rich foods like dairy products
(milk, cheese, yogurt), leafy greens (spinach, kale), and fortified foods (orange juice, cereals) and
consider vitamin D supplementation if deficiency is detected

• Monitor and maintain adequate folate intake by incorporating folate-rich foods such as leafy greens
(spinach, romaine lettuce), legumes (lentils, black beans), and fortified grains (bread, pasta) and folic
acid supplementation may be prescribed by healthcare providers

• Maintain a balanced and nutritious diet to support overall health and medication efficacy by including a
variety of fruits, vegetables, whole grains, lean proteins, and healthy fats (such as omega-3 fatty acids)

Levodopa-protein interactions in Parkinson's
• Levodopa is a medication used to treat Parkinson's disease that is an amino acid precursor converted
to dopamine in the brain and competes with dietary amino acids for absorption in the small intestine so
high protein meals can interfere with levodopa absorption and effectiveness

• Protein-levodopa interaction affects nutritional needs in Parkinson's patients

• Timing of protein intake matters because high-protein meals should be separated from levodopa
doses by at least 30-60 minutes

• Redistributing protein intake throughout the day by limiting protein intake during the day when
levodopa doses are taken and shifting higher protein intake to the evening meal

• Monitoring overall protein intake by ensuring adequate but not excessive protein consumption aiming
for 0.8-1.0 g/kg body weight of protein per day

• Collaborating with healthcare providers and registered dietitians to individualize dietary plans based
on medication regimen and nutritional needs

Medication side effects on nutrition
• Multiple sclerosis medications

• Corticosteroids (prednisone) can cause increased appetite and potential weight gain, elevated blood
glucose levels and risk of diabetes, and reduced calcium absorption and increased bone loss

• Interferon beta may lead to nausea, vomiting, and decreased appetite resulting in potential weight loss
and nutrient deficiencies

• Antidepressant medications

• Selective serotonin reuptake inhibitors (SSRIs) can cause nausea, vomiting, and decreased appetite
with potential weight loss in the initial stages of treatment but long-term use may lead to weight gain in
some individuals

• Tricyclic antidepressants (TCAs) may increase appetite and potential weight gain and cause dry
mouth and altered taste perception
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• Sleep disorder medications

• Benzodiazepines can increase appetite and potential weight gain and cause daytime drowsiness and
reduced physical activity

• Non-benzodiazepine hypnotics (zolpidem) may lead to nausea, vomiting, and decreased appetite
resulting in potential weight loss and nutrient deficiencies

• Strategies to manage medication side effects and maintain nutritional status

• Monitor weight and body composition regularly

• Adjust dietary intake based on side effects and nutritional needs

• Incorporate nutrient-dense foods (berries, nuts, seeds, avocado) to prevent deficiencies

• Stay hydrated and manage gastrointestinal symptoms

• Engage in regular physical activity (walking, swimming, yoga) as tolerated

• Consult with healthcare providers and registered dietitians for personalized guidance

Neurological Health and Nutrition
• The blood-brain barrier regulates nutrient transport to the brain, affecting the effectiveness of certain
medications and nutrients

• Neurotransmitters are influenced by dietary factors, impacting brain function and neurological
conditions

• Neuroplasticity can be supported through proper nutrition, potentially aiding in recovery and
management of neurological disorders

• The ketogenic diet has shown promise in managing certain neurological conditions, particularly
epilepsy, by altering brain metabolism
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Unit 7 – Nutrition for Endocrine Wellness
7.1 Assess and Analyze the Impact of Nutrition on the Endocrine
System
The endocrine system is a network of glands that produce hormones and regulate body functions. Nutrition
supports endocrine health by providing building blocks for hormone synthesis and influencing hormone
production and activity.

Nutritional imbalances can lead to various endocrine disorders, such as thyroid problems and diabetes.
Dietary choices impact hormonal regulation, with carbohydrates, fats, proteins, and micronutrients all
playing important roles in supporting endocrine function and overall health.

Endocrine System and Nutrition

Functions of endocrine system
• Consists of glands that secrete hormones directly into the bloodstream

• Chemical messengers that regulate various bodily functions

• Regulates metabolism and energy balance

• Controls growth and development

• Maintains homeostasis (internal balance) of the body

• Regulates reproductive functions (menstrual cycles, fertility)

• Nutrition supports endocrine health

• Provides the building blocks for hormone synthesis (amino acids, lipids)

• Specific nutrients can influence hormone production, release, and activity (iodine, selenium)

• Inadequate or excessive intake of certain nutrients can disrupt endocrine function (vitamin D
deficiency, excess sugar)

Signs of nutritional imbalances
• Thyroid disorders

• Iodine deficiency can lead to hypothyroidism

• Fatigue, weight gain, cold sensitivity, dry skin

• Excess iodine intake can contribute to hyperthyroidism

• Weight loss, rapid heartbeat, heat intolerance, anxiety

• Diabetes mellitus (type 1 and type 2)

• Insulin resistance or deficiency due to nutrient imbalances

• Increased thirst, frequent urination, blurred vision, slow wound healing

• Polycystic ovary syndrome (PCOS)
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• Linked to insulin resistance and obesity

• Irregular menstrual cycles, excess hair growth (hirsutism), acne, weight gain

• Adrenal fatigue

• Nutrient deficiencies can impair adrenal function (vitamin C, B vitamins)

• Chronic fatigue, low blood pressure, salt cravings, mood changes

Dietary impacts on hormonal regulation
• Carbohydrates

• High glycemic index foods can cause rapid spikes in blood sugar and insulin levels (white bread,
sugary drinks)

• Excessive sugar intake may contribute to insulin resistance and type 2 diabetes

• Complex carbohydrates provide steady energy and help maintain stable blood sugar (whole grains,
legumes)

• Fats

• Trans fats and excessive saturated fats can increase inflammation and disrupt hormone balance

• Omega-3 fatty acids have anti-inflammatory properties and support endocrine health (salmon,
flaxseed)

• Proteins

• Adequate protein intake supports hormone synthesis and tissue repair

• Plant-based proteins may help improve insulin sensitivity (lentils, almonds)

• Micronutrients 1. Iodine is needed for thyroid hormone production

• Seaweed, iodized salt, dairy products 2. Chromium enhances insulin sensitivity and glucose
metabolism

• Whole grains, broccoli, lean meats
3. Vitamin D plays a role in insulin secretion and glucose tolerance

• Sunlight exposure, fatty fish, fortified dairy products

• Phytoestrogens (plant-based compounds with estrogenic activity)

• May help balance hormones and alleviate PCOS symptoms

• Soy products, flaxseeds, legumes

• Antioxidants protect endocrine glands from oxidative stress and inflammation (vitamins A, C, E)

• Colorful fruits and vegetables, nuts, seeds

Endocrine System Components and Interactions
• Endocrine glands produce and secrete hormones into the bloodstream

• Hormones act as chemical messengers, regulating various bodily functions
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• Hormone receptors on target cells allow for specific hormone action

• Metabolism is regulated by hormones, influencing energy production and use

• Homeostasis is maintained through complex hormone feedback loops

• Nutrient deficiencies can impair hormone production and function

• Endocrine disruptors (e.g., certain environmental toxins) can interfere with hormone action and
endocrine system balance

7.2 Plan Nutritional Strategies to Impact Endocrine Wellness
Anti-infective medications are crucial weapons in the fight against infectious diseases. They include
antibiotics for bacterial infections, antivirals for viral infections, and antifungals for fungal infections. Each
type works differently to combat pathogens and restore health.

Understanding how these drugs work, their side effects, and proper use is vital for healthcare providers.
Antibiotic resistance is a growing concern, making it essential to use these medications wisely and educate
patients on their correct usage to maintain their effectiveness.

Overview of Anti-infective Medications

Features of anti-infective medications
• Antibiotics

• Treat bacterial infections by killing bacteria (bactericidal) or inhibiting bacterial growth (bacteriostatic)

• Common classes include penicillins (amoxicillin), cephalosporins (ceftriaxone), aminoglycosides
(gentamicin), tetracyclines (doxycycline), and macrolides (azithromycin)

• Can be classified as broad-spectrum or narrow-spectrum based on the range of bacteria they target

• Antivirals

• Treat viral infections by interfering with viral replication or entry into host cells

• Examples include oseltamivir (influenza), acyclovir (herpes), remdesivir (COVID-19), and
lopinavir/ritonavir (HIV)

• Antifungals

• Treat fungal infections by killing fungi (fungicidal) or inhibiting fungal growth (fungistatic)

• Common agents include fluconazole (yeast infections), itraconazole (aspergillosis), amphotericin B
(systemic fungal infections), and terbinafine (athlete's foot)

Antibiotic Resistance and Mechanisms of Action

Development of antibiotic resistance
• Antibiotic resistance develops when bacteria evolve to survive exposure to antibiotics through
mutations in bacterial DNA or acquisition of resistance genes from other bacteria via plasmids

• Overuse and misuse of antibiotics contribute to the development of resistance by selecting for
resistant strains
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• Resistant infections lead to prolonged illness, increased healthcare costs, and higher risk of
complications and death

• Antimicrobial resistance is a growing global health concern affecting various types of pathogens

Mechanisms of anti-infective drugs
• Cell wall synthesis inhibitors (penicillins, cephalosporins) interfere with the synthesis of bacterial cell
walls, causing cell lysis

• Protein synthesis inhibitors (aminoglycosides, tetracyclines, macrolides) bind to bacterial ribosomes
and inhibit protein synthesis

• Nucleic acid synthesis inhibitors (fluoroquinolones, antivirals) interfere with DNA or RNA synthesis,
preventing replication

• Antimetabolites (sulfonamides, trimethoprim) inhibit the synthesis of essential metabolites, such as
folic acid

• Cell membrane disruptors (polymyxins, amphotericin B) disrupt the integrity of bacterial or fungal cell
membranes, causing cell death

Pharmacokinetics and Pharmacodynamics
• Pharmacokinetics describes how the body processes a drug, including absorption, distribution,
metabolism, and excretion

• Pharmacodynamics explains the biochemical and physiological effects of drugs on the body, including
mechanism of action and drug-receptor interactions

• Understanding these principles is crucial for optimizing dosing regimens and minimizing adverse
effects

Side Effects, Drug Interactions, and Patient Education

Side effects of anti-infectives
• Gastrointestinal distress (nausea, vomiting, diarrhea)

• Allergic reactions (rash, itching, anaphylaxis)

• Nephrotoxicity and ototoxicity with aminoglycosides

• Hepatotoxicity with antifungals

• Drug interactions involving CYP450 enzyme inhibition or induction (macrolides, azoles), QT
prolongation (fluoroquinolones, macrolides), and altered absorption with antacids or multivalent cations
(tetracyclines, fluoroquinolones)

• Superinfection may occur when normal flora is disrupted, leading to overgrowth of resistant organisms

Patient education for anti-infectives
1. Emphasize the importance of completing the full course of treatment, even if symptoms improve, to
prevent the development of resistance
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2. Advise patients to take medications as directed (dose, frequency, duration) and report side effects or
allergic reactions to their healthcare provider

3. Educate patients on the importance of infection prevention measures, such as hand hygiene,
vaccination, safe food handling, and avoiding close contact with sick individuals

4. Stress the dangers of sharing prescription medications or using leftover antibiotics

5. Advise patients to inform their healthcare provider of all current medications to avoid interactions

7.3 Implement Nutritional Strategies to Impact Endocrine Wellness
HIV is a complex retrovirus that targets the immune system, leading to AIDS if left untreated.
Understanding its pathophysiology, transmission, and diagnosis is crucial for effective management and
prevention of this chronic condition.

Antiretroviral therapy has revolutionized HIV treatment, transforming it from a fatal disease to a
manageable chronic condition. Various drug classes target different stages of the viral life cycle, with
combination therapy being the cornerstone of effective treatment.

HIV Pathophysiology and Progression

Mechanisms of HIV infection
• HIV primarily targets and infects CD4+ T cells, a critical component of the immune system

• Virus attaches to CD4 receptor and CCR5 or CXCR4 co-receptors on cell surface facilitating entry

• Viral RNA undergoes reverse transcription into DNA and integrates into host cell genome

• Infected cells produce new virus particles leading to cell death and spread of infection to other cells

• Progressive decline in CD4+ T cell count gradually weakens the immune system over time

• Opportunistic infections (pneumocystis pneumonia) and cancers (Kaposi's sarcoma) emerge as the
immune system deteriorates

Symptoms of HIV/AIDS
• Acute HIV infection occurs 2-4 weeks after exposure

• Flu-like symptoms manifest: fever, fatigue, sore throat, rash, headache, lymphadenopathy

• Chronic HIV infection (asymptomatic phase)

• Persistent generalized lymphadenopathy

• Gradual onset of fatigue, weight loss, low-grade fever

• AIDS (advanced stage)

• Opportunistic infections: toxoplasmosis, cryptococcal meningitis

• Cancers: non-Hodgkin's lymphoma, cervical cancer

• Wasting syndrome, dementia, other neurological complications
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HIV Transmission and Diagnosis

Risk factors for HIV transmission
• Unprotected sexual contact with an HIV-positive person

• Anal intercourse carries the highest risk followed by vaginal intercourse

• Sharing of needles, syringes, other injection drug equipment

• Mother-to-child transmission during pregnancy, childbirth, breastfeeding

• Occupational exposure to infected blood or body fluids (needlestick injuries)

Diagnostic tests for HIV
• Antibody tests (ELISA, rapid tests)

• Detect antibodies produced by the immune system in response to HIV infection

• Window period of up to 12 weeks after exposure for antibodies to develop

• Antigen/antibody combination tests (4th generation)

• Detect both HIV antibodies and p24 antigen, a viral protein

• Shorter window period (2-6 weeks) compared to antibody tests alone

• HIV RNA tests (viral load)

• Measure the amount of HIV RNA in the blood

• Used to confirm infection, monitor treatment response, detect early infection

• CD4+ T cell count

• Assesses the status of the immune system, guides treatment decisions

Antiretroviral Therapy

Classes of antiretroviral drugs
• Nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs)

• Block reverse transcription of viral RNA into DNA (tenofovir, emtricitabine)

• Non-nucleoside reverse transcriptase inhibitors (NNRTIs)

• Bind to and inhibit reverse transcriptase enzyme (efavirenz, rilpivirine)

• Protease inhibitors (PIs)

• Prevent cleavage of viral polyproteins inhibiting maturation of new virions (darunavir, atazanavir)

• Integrase strand transfer inhibitors (INSTIs)

• Block integration of viral DNA into host cell genome (dolutegravir, bictegravir)

• Entry inhibitors

• CCR5 antagonists (maraviroc) and fusion inhibitors (enfuvirtide)
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Side effects of antiretrovirals
• NRTIs: Lactic acidosis, hepatic steatosis, bone marrow suppression, renal toxicity

• NNRTIs: Rash, hepatotoxicity, neuropsychiatric symptoms, lipid abnormalities

• PIs: Gastrointestinal intolerance, lipodystrophy, metabolic abnormalities, drug interactions (CYP450
inhibition)

• INSTIs: Generally well-tolerated, potential for weight gain and neural tube defects (dolutegravir)

• Drug interactions

• PIs and NNRTIs are prone to drug interactions due to CYP450 metabolism

• Dose adjustments or alternative regimens may be necessary when co-administered with interacting
medications

HIV and Antiretroviral Therapy Concepts

HIV as a retrovirus
• HIV is classified as a retrovirus due to its unique replication cycle

• Reverse transcriptase enzyme allows viral RNA to be converted into DNA

• Viral replication involves integration of viral DNA into host cell genome

• Antiretroviral therapy (ART) targets various stages of the viral life cycle

• Combination therapy (highly active antiretroviral therapy or HAART) uses multiple drug classes

• HAART suppresses viral replication more effectively than single-drug regimens

• Drug resistance mutations can occur during viral replication

• Resistance testing guides selection of effective antiretroviral regimens

Nursing Considerations and Patient Education

Nursing considerations for HIV medications
• Assess for drug allergies, contraindications, potential drug interactions

• Monitor for adverse effects and toxicities (liver function tests, renal function, CBC)

• Ensure proper dose, route, timing of medication administration

• Encourage adherence to antiretroviral therapy

• Educate patients on the importance of taking medications as prescribed

• Assist in developing strategies to maintain adherence (pill boxes, reminders)

• Maintain patient confidentiality, provide emotional support

Patient education for antiretroviral therapy
• Emphasize the importance of strict adherence to prevent treatment failure and drug resistance
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• Educate on proper storage and handling of medications

• Discuss common side effects and management strategies

• Encourage regular follow-up with healthcare providers for monitoring

• Advise on preventive measures to reduce the risk of transmission to others

• Safe sexual practices (consistent condom use)

• Avoiding sharing of needles or injection equipment

• Consultation with healthcare providers regarding pregnancy and breastfeeding

• Provide resources for support services including mental health and substance abuse treatment if
needed

7.4 Evaluate Nutritional Strategies to Impact Endocrine Wellness
Sexually transmitted infections (STIs) are a major public health concern. These infections, caused by
bacteria, viruses, or parasites, spread through sexual contact and can lead to serious health complications
if left untreated.

Understanding STIs is crucial for nurses. From recognizing symptoms to administering treatments, nurses
play a vital role in patient care. This knowledge helps prevent transmission, promote early detection, and
ensure effective management of STIs.

Overview of Sexually Transmitted Infections (STIs)

Mechanisms of common STIs
• Bacterial STIs invade and multiply within host cells causing inflammation and tissue damage
(Chlamydia, Gonorrhea, Syphilis)

• Transmitted through sexual contact or from mother to child during childbirth

• Viral STIs invade host cells and hijack cellular machinery for replication leading to cell damage and
immune response (HPV, HSV, HIV)

• Transmitted through sexual contact, blood, or from mother to child during pregnancy or childbirth

• Parasitic STIs attach to and feed on host cells causing inflammation and irritation (Trichomoniasis)

• Transmitted through sexual contact

Key symptoms of prevalent STIs
• Chlamydia often asymptomatic but can cause abnormal vaginal or penile discharge, burning during
urination, and pelvic pain in women

• Gonorrhea frequently asymptomatic but may present with thick, cloudy, or bloody discharge from the
penis or vagina, pain or burning during urination, and pelvic pain in women

• Syphilis progresses through stages: 1. Primary: Painless sore (chancre) at the site of infection 2.
Secondary: Skin rash, fever, swollen lymph nodes 3. Latent and tertiary: Damage to internal organs,
neurological problems

• HPV causes genital warts and abnormal cell changes on the cervix (precancerous or cancerous)
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• HSV presents with painful, fluid-filled blisters or sores on or around the genitals, rectum, or mouth and
flu-like symptoms (fever, body aches, swollen lymph nodes)

• HIV initially causes flu-like symptoms within a few weeks of infection followed by a prolonged
asymptomatic period and eventually weakens the immune system leading to opportunistic infections
and cancers

• Trichomoniasis characterized by foul-smelling vaginal discharge, genital itching or irritation, and pain
during urination or sexual intercourse

• Some individuals may be asymptomatic carriers, capable of transmitting STIs without showing
symptoms

Diagnostic approaches for STIs
• Physical examination inspects genital area for sores, warts, or discharge and palpates lymph nodes
for swelling

• Laboratory tests include: 1. Bacterial culture for Chlamydia and Gonorrhea 2. Nucleic Acid
Amplification Tests (NAATs) for bacterial and viral STIs 3. Blood tests for Syphilis and HIV 4. Pap
smear for HPV

• Screening involves routine testing for high-risk individuals and prenatal screening for pregnant women

Prevention strategies for STIs
• Education promotes safe sex practices and encourages open communication between partners

• Barrier methods include consistent and correct use of condoms and dental dams for oral-genital or
oral-anal contact

• Vaccination prevents cervical cancer and genital warts (HPV vaccine) and sexual transmission of
Hepatitis B

• Regular testing allows for early detection and treatment of STIs

• Monogamy or abstinence reduces the number of sexual partners or abstains from sexual activity
altogether

• Sexual health education programs in schools and communities play a crucial role in prevention

Public Health Measures
• Contact tracing helps identify and notify potentially infected individuals

• Antibiotic stewardship programs promote responsible use of antibiotics to prevent resistance

• Comprehensive sexual health education in schools and communities

• Promotion of safe sex practices through public health campaigns

• Immune response research to develop new vaccines and treatments

Main drug classes for STIs
• Antibiotics treat bacterial STIs (Chlamydia, Gonorrhea, Syphilis) and include Azithromycin,
Ceftriaxone, Doxycycline, and Penicillin G
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• Antivirals manage viral STIs (HIV, HSV) and include Acyclovir, Valacyclovir, and Antiretroviral therapy
(ART) for HIV

• Antiparasitics treat parasitic STIs (Trichomoniasis) and include Metronidazole

Benefits vs risks of STI treatments
• Antibiotics effectively treat bacterial STIs, prevent complications and transmission but may cause
allergic reactions, gastrointestinal side effects, and contribute to antibiotic resistance

• Antivirals reduce severity and frequency of HSV outbreaks and prevent HIV progression but can
cause side effects (nausea, headache, dizziness) and interact with other drugs

• Antiparasitics effectively treat Trichomoniasis and prevent transmission but may cause gastrointestinal
side effects and interact with alcohol (Metronidazole)

Nursing considerations for STI medications
• Assess for allergies and contraindications before administering medication

• Educate patients on proper dosing, duration, and potential side effects

• Monitor for adverse reactions and effectiveness of treatment

• Encourage adherence to the prescribed treatment regimen

• Maintain patient confidentiality and provide a non-judgmental environment

• Emphasize the importance of partner notification and treatment

Patient education for STI therapies
• Provide clear, written instructions on how to take the prescribed medication

• Discuss the importance of completing the full course of treatment, even if symptoms improve

• Advise on common side effects and when to seek medical attention

• Encourage the use of barrier methods during treatment to prevent transmission

• Stress the importance of follow-up testing to ensure the effectiveness of treatment

• Offer resources for emotional support and counseling services

• Educate on preventive measures to reduce the risk of future STIs

• Emphasize the importance of regular screening and early detection of STIs
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Unit 8 – Considerations for Endocrine
Health
8.1 The Impact of Nutrition on Endocrine Wellness Across the Lifespan
Tuberculosis, a bacterial infection primarily affecting the lungs, poses a significant global health challenge.
Understanding its pathophysiology and diagnostic methods is crucial for effective management. This
section explores how TB spreads, its symptoms, and various tests used for diagnosis.

Antitubercular drugs play a vital role in treating TB, with first-line and second-line options available. We'll
examine these medications, their mechanisms of action, and potential side effects. Nursing considerations
and patient education are key to ensuring successful treatment outcomes.

Tuberculosis Pathophysiology and Diagnosis

Pathophysiology of tuberculosis
• Tuberculosis (TB) caused by Mycobacterium tuberculosis bacteria

• Spreads through inhalation of airborne droplets from infected person (coughing, sneezing)

• M. tuberculosis primarily infects lungs (pulmonary TB)

• Can spread to other organs (extrapulmonary TB) (lymph nodes, bones, meninges)

• Bacteria engulfed by immune cells (macrophages) but survive within them

• Leads to formation of granulomas containing bacteria

• Granulomas can rupture releasing bacteria causing tissue damage and spread of infection

• Active TB manifests with chronic cough >2-3 weeks

• Hemoptysis (coughing up blood)

• Fever night sweats weight loss

• Chest pain shortness of breath (dyspnea)

• Latent tuberculosis infection (LTBI) occurs when individuals are infected but asymptomatic and not
contagious

Diagnostic methods for tuberculosis
• Tuberculin skin test (TST) or purified protein derivative (PPD) test

• Intradermal injection of TB antigens

• Positive result indicates TB exposure but not necessarily active disease

• Interferon-gamma release assays (IGRAs)

• Blood tests measuring immune response to TB antigens

• More specific than TST less affected by prior BCG vaccination
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• Chest X-ray shows characteristic findings of TB

• Cavities or infiltrates in upper lung lobes

• Sputum smear microscopy and culture

• Acid-fast bacilli (AFB) staining of sputum samples

• Culture is gold standard for diagnosing active TB

• Nucleic acid amplification tests (NAATs)

• Rapid molecular tests detecting M. tuberculosis DNA

• Used for early detection and identifying drug resistance

Antitubercular Drugs and Treatment

Classes of antitubercular drugs
• First-line drugs:

• Isoniazid (INH) inhibits mycolic acid synthesis disrupting bacterial cell wall

• Rifampin (RIF) inhibits bacterial RNA polymerase blocking transcription

• Pyrazinamide (PZA) disrupts bacterial membrane potential and transport

• Ethambutol (EMB) inhibits arabinosyl transferase disrupting cell wall synthesis

• Second-line drugs:

• Fluoroquinolones (levofloxacin, moxifloxacin) inhibit bacterial DNA gyrase and topoisomerase IV

• Aminoglycosides (amikacin, kanamycin) inhibit bacterial protein synthesis

• Capreomycin inhibits bacterial protein synthesis

• Ethionamide inhibits mycolic acid synthesis similar to INH

• Cycloserine inhibits bacterial cell wall synthesis

Side effects of antitubercular medications
• Isoniazid (INH)

• Hepatotoxicity peripheral neuropathy drug-induced lupus

• Interacts with phenytoin carbamazepine warfarin

• Rifampin (RIF)

• Hepatotoxicity orange discoloration of bodily fluids flu-like symptoms

• Potent inducer of cytochrome P450 enzymes leading to numerous drug interactions

• Pyrazinamide (PZA)

• Hepatotoxicity hyperuricemia arthralgia

• Ethambutol (EMB)
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• Optic neuritis color vision changes

• Second-line drugs

• Fluoroquinolones cause QT prolongation tendinopathy CNS effects

• Aminoglycosides cause ototoxicity nephrotoxicity

• Ethionamide causes GI disturbances hypothyroidism

Nursing considerations for antitubercular drugs
• Assess for contraindications and precautions before starting therapy

• Monitor for signs of hepatotoxicity (jaundice, abdominal pain, fatigue)

• Get baseline and periodic liver function tests

• Educate patients on importance of adherence to full treatment course

• Watch for adverse reactions and promptly report them

• Give medications with food to minimize GI upset except rifampin

• Encourage patients to avoid alcohol during treatment

• Monitor for drug interactions and adjust medications as needed

• Ensure proper infection control measures to prevent transmission

• Implement directly observed therapy (DOT) to improve adherence and treatment outcomes

Patient education for tuberculosis treatment
• Stress importance of completing full treatment course even if symptoms improve

• Educate on common side effects of antitubercular drugs and when to seek medical attention

• Instruct to avoid alcohol during treatment

• Advise to inform all healthcare providers about TB treatment to avoid drug interactions

• Teach proper cough hygiene and infection control measures to prevent TB spread

• Encourage healthy lifestyle with balanced diet and adequate rest to support recovery

• Emphasize importance of regular follow-up visits and adherence to prescribed regimen

First-line vs second-line antitubercular drugs
• First-line drugs

• Used for initial treatment of drug-susceptible TB

• Combination of isoniazid rifampin pyrazinamide ethambutol for 2 months then isoniazid rifampin for 4
months

• Generally well-tolerated but can cause significant side effects

• Limitations: development of drug resistance potential for drug interactions
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• Second-line drugs

• Used for drug-resistant TB or when first-line drugs cannot be used due to side effects or
contraindications

• Regimens are longer (18-24 months) and more complex often involving multiple drugs

• Generally less effective and more toxic than first-line drugs

• Limitations: higher rates of adverse reactions increased cost longer treatment duration

Global TB Control and Prevention
• World Health Organization (WHO) leads global efforts to eliminate TB

• Multidrug-resistant tuberculosis (MDR-TB) poses significant challenge to TB control

• Bacille Calmette-Guérin (BCG) vaccine used in many countries to prevent severe forms of TB in
children

• Emphasis on early detection, proper treatment, and infection control measures to reduce TB
transmission

8.2 Nutrition and Chronic Endocrine Illnesses
Parasitic and helminthic infections pose significant health challenges worldwide. These invaders, ranging
from tiny protozoa to larger worms, can wreak havoc on the human body, causing a variety of symptoms
and complications.

Understanding the mechanisms of infection and available treatments is crucial for healthcare providers.
From antiprotozoal drugs to anthelmintics, a range of medications can combat these parasites, but careful
consideration of effectiveness and side effects is essential for optimal patient care.

Parasitic and Helminthic Infections

Mechanisms of parasitic infections
• Parasitic protozoa or helminths invade and multiply within a host organism, deriving nutrients and
causing harm to the host

• Protozoan parasites (Giardia, Cryptosporidium) typically infect the gastrointestinal tract, leading to
diarrhea and malabsorption

• Helminthic parasites, including roundworms (Ascaris), tapeworms (Taenia), and flukes (Schistosoma),
can infect various organs and tissues, resulting in a wide range of symptoms

• Parasites are transmitted through ingestion of contaminated food or water (Giardia), contact with
infected feces (pinworms), penetration of skin by larvae (hookworms), or via insect vectors (malaria)

• Some parasites can be transmitted between animals and humans (zoonotic transmission)

Symptoms and diagnosis of infections
• Gastrointestinal symptoms manifest as diarrhea, abdominal pain, cramping, nausea, vomiting, weight
loss, and malnutrition

• Systemic symptoms include fever, chills, fatigue, weakness, anemia, and nutrient deficiencies
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• Microscopic examination of stool, blood, or tissue samples aids in identifying parasites or their eggs

• Serological tests detect antibodies or antigens specific to the parasite

• Imaging techniques (X-rays, CT scans) help visualize internal damage caused by parasitic infections

Antiparasitic and Anthelminthic Drugs

Major antiparasitic drugs
• Antiprotozoal drugs target specific protozoan parasites

• Metronidazole disrupts DNA synthesis, causing cell death in anaerobic protozoa (Giardia, Entamoeba)

• Chloroquine interferes with heme detoxification in malaria parasites (Plasmodium)

• Nitazoxanide inhibits the pyruvate ferredoxin oxidoreductase enzyme, disrupting energy metabolism in
protozoa (Cryptosporidium)

• Anthelmintic drugs combat parasitic worms

• Benzimidazoles (albendazole, mebendazole) inhibit microtubule formation, impairing glucose uptake
and causing paralysis in helminths

• Pyrantel pamoate acts as a neuromuscular blocking agent, leading to paralysis in roundworms

• Praziquantel increases cell membrane permeability, causing calcium influx and paralysis in
tapeworms and flukes

Effectiveness vs side effects
• Drug effectiveness varies based on the specific parasite, chosen medication, dosage, treatment
duration, and potential drug resistance

• Common side effects include gastrointestinal disturbances (nausea, vomiting, diarrhea), headache,
dizziness, and fatigue

• Rarely, severe reactions such as liver toxicity or blood disorders may occur

• Antacids and iron supplements may reduce the absorption of some antiparasitic drugs

• Anticonvulsants and rifampin can decrease the effectiveness of certain anthelmintics

• Caution is needed when combining antiparasitic or anthelminthic drugs with medications that have
similar side effects

Pharmacology of antiparasitic drugs
• Pharmacokinetics: The study of how the body processes antiparasitic drugs, including absorption,
distribution, metabolism, and excretion

• Pharmacodynamics: The examination of how antiparasitic drugs interact with their targets and
produce therapeutic effects

• Understanding these processes helps optimize dosing regimens and predict potential drug
interactions
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Nursing considerations for administration
• Assess for contraindications and allergies before administering medications

• Administer drugs with food or milk to minimize gastrointestinal side effects

• Monitor patients closely for adverse reactions and promptly report severe symptoms

• Ensure proper hydration and electrolyte balance, especially in patients experiencing diarrhea

• Educate patients on the importance of completing the full course of treatment

• Implement infection control measures to prevent the spread of parasitic or helminthic infections

Patient education for medications
• Explain the purpose and expected outcomes of the prescribed medication to the patient

• Provide clear instructions on dosage, administration, and duration of treatment

• Discuss potential side effects and when to seek medical attention

• Emphasize the importance of personal hygiene and sanitation to prevent reinfection

• Encourage frequent handwashing, proper food cooking, and drinking clean water

• Advise patients to avoid swimming in contaminated water sources and to wear protective clothing
when necessary

Global impact of infections
• Parasitic and helminthic infections are highly prevalent in developing countries with poor sanitation
and limited access to clean water

• These infections contribute to malnutrition, anemia, and impaired cognitive development, especially in
children

• The burden of disease strains healthcare systems, requiring ongoing treatment and prevention efforts

• Challenges include developing effective vaccines, managing drug resistance, and improving
diagnostic tools in resource-limited settings

• Public health interventions, such as mass drug administration and health education campaigns, are
crucial for controlling and eliminating these infections

8.3 Treatments and Nutrition
Cancer is a complex disease characterized by uncontrolled cell growth and division. It develops through
genetic mutations, which can be inherited or acquired through environmental factors. The process of
cancer development shapes diagnosis, staging, treatment planning, and nutrition care.

Cancer therapy involves multiple phases, from diagnosis and staging to various treatment modalities.
These include surgery, radiation therapy, chemotherapy, targeted therapy, and immunotherapy. Each
approach plays a unique role in combating cancer, often used in combination for optimal results.
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Introduction to Cancer

Process of cancer development
• Cancer develops from genetic mutations in normal cells causing uncontrolled growth and division

• Mutations can be inherited (passed down from parents) or acquired through environmental factors
(exposure to carcinogens)

• Accumulation of multiple mutations over time leads to the transformation of normal cells into
cancerous cells

• Key characteristics of cancer cells enable them to grow and spread uncontrollably

• Sustained proliferative signaling allows cancer cells to continuously divide and multiply

• Evasion of growth suppressors enables cancer cells to bypass normal cellular control mechanisms
that limit cell division

• Resistance to cell death (apoptosis) allows cancer cells to survive and accumulate despite damage or
stress

• Induction of angiogenesis involves the formation of new blood vessels to supply oxygen and nutrients
to the growing tumor

• Activation of invasion and metastasis enables cancer cells to spread from the primary tumor site to
other parts of the body

• Replicative immortality allows cancer cells to divide indefinitely without undergoing senescence or cell
death

Genetic vs environmental cancer factors
• Genetic factors contribute to cancer development through inherited mutations

• Inherited mutations in tumor suppressor genes (BRCA1, BRCA2) increase the risk of developing
certain cancers (breast, ovarian)

• Inherited mutations in proto-oncogenes (RET, PTEN) can lead to the activation of oncogenes and
promote cancer growth

• Family history of specific cancers may indicate the presence of inherited genetic mutations that
increase cancer risk

• Environmental factors play a significant role in cancer formation

• Exposure to carcinogens such as tobacco smoke, UV radiation, and asbestos can cause DNA
damage and mutations

• Chronic inflammation resulting from infections (hepatitis B and C, H. pylori) can create a
tumor-promoting environment

• Dietary factors like high-fat diets and low fiber intake may increase the risk of certain cancers (colon,
breast)

• Lifestyle factors such as lack of physical activity and obesity can contribute to the development of
various cancers
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Types of cancer and features
• Carcinomas originate from epithelial cells and are the most common type of cancer

• Examples include lung, breast, colon, prostate, and skin cancers

• Carcinomas can be further classified based on the specific type of epithelial cell (squamous cell
carcinoma, adenocarcinoma)

• Sarcomas arise from connective tissues such as bone, cartilage, muscle, and fat

• Examples include osteosarcoma (bone), liposarcoma (fat), and leiomyosarcoma (smooth muscle)

• Sarcomas are relatively rare compared to carcinomas

• Leukemias originate in blood-forming tissues (bone marrow) and are characterized by the abnormal
production of white blood cells

• Examples include acute myeloid leukemia (AML) and chronic lymphocytic leukemia (CLL)

• Leukemias can be classified based on the type of white blood cell affected (myeloid or lymphoid) and
the rate of progression (acute or chronic)

• Lymphomas develop from cells of the lymphatic system, such as lymph nodes and the spleen

• Examples include Hodgkin's lymphoma and non-Hodgkin's lymphoma

• Lymphomas are characterized by the abnormal growth and accumulation of lymphocytes

• Central nervous system (CNS) tumors arise from brain and spinal cord tissues

• Examples include gliomas (arise from glial cells), meningiomas (arise from the meninges), and
medulloblastomas (arise from the cerebellum)

• CNS tumors can be benign (non-cancerous) or malignant (cancerous) and are classified based on the
specific cell type and location

Tumor Classification and Cell Cycle
• Tumors can be classified as benign or malignant based on their growth characteristics and potential to
spread

• Benign tumors are typically slow-growing, well-differentiated, and remain localized

• Malignant tumors are characterized by rapid, uncontrolled growth and the ability to invade surrounding
tissues and metastasize

• The cell cycle strongly affects cancer development and progression

• Dysregulation of the cell cycle can lead to uncontrolled cell division and tumor formation

• DNA repair mechanisms maintain genomic stability and help prevent cancer-causing mutations

• Defects in DNA repair pathways can contribute to the accumulation of genetic alterations and cancer
development
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Phases of Cancer Therapy

Phases of cancer therapy
1. Diagnosis and staging involve identifying the type and extent of cancer to determine the appropriate
treatment plan - Diagnostic tests may include imaging (CT, MRI, PET scans), biopsy, and blood tests -
Staging assesses the size and spread of the tumor using the TNM system (Tumor size, lymph Node
involvement, Metastasis)

2. Surgery aims to remove the primary tumor and/or affected lymph nodes - Surgery can be used for
diagnosis (biopsy), staging (assessing the extent of cancer), and treatment (removing the tumor) -
Types of surgery include lumpectomy (breast cancer), prostatectomy (prostate cancer), and colectomy
(colon cancer)

3. Radiation therapy uses high-energy radiation to kill cancer cells and shrink tumors - Radiation can be
delivered externally (external beam radiation) or internally (brachytherapy) - Radiation therapy can be
used before, during, or after surgery to improve treatment outcomes

4. Chemotherapy is a systemic treatment that uses drugs to kill rapidly dividing cancer cells throughout
the body - Chemotherapy drugs can be administered orally, intravenously, or through other routes
(intrathecal, intraperitoneal) - Chemotherapy can be used as a primary treatment or in combination with
other therapies (surgery, radiation)

5. Targeted therapy involves drugs designed to target specific molecules involved in cancer growth and
progression - Examples include small molecule inhibitors (tyrosine kinase inhibitors) and monoclonal
antibodies (trastuzumab for HER2-positive breast cancer) - Targeted therapies are more specific than
chemotherapy and may have fewer side effects

6. Immunotherapy stimulates the body's immune system to fight cancer cells - Examples include
immune checkpoint inhibitors (pembrolizumab, nivolumab) and CAR T-cell therapy - Immunotherapy
can be used alone or in combination with other treatments

7. Hormone therapy is used for cancers that are sensitive to hormones, such as breast and prostate
cancers - Hormone therapy blocks the production or action of hormones to slow cancer growth -
Examples include tamoxifen (breast cancer) and leuprolide (prostate cancer)

8. Palliative care focuses on relieving symptoms and improving quality of life for patients with advanced
cancer - Palliative care can be provided at any stage of cancer treatment and may include pain
management, nutritional support, and emotional support - Hospice care is a type of palliative care
provided to patients with a limited life expectancy (usually less than 6 months)

Additional Treatment Approaches
• Adjuvant therapy is given after primary treatment (such as surgery) to reduce the risk of cancer
recurrence

• Neoadjuvant therapy is administered before the primary treatment to shrink tumors and improve
surgical outcomes

• The goal of cancer treatment is to achieve remission, where there are no detectable signs of cancer
and symptoms are reduced or eliminated
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Unit 9 – Nutrition for Hematologic
Wellness
9.1 Assess and Analyze the Impact of Nutrition on the Hematological
System
Chemotherapeutic agents are powerful drugs used to fight cancer. They work by targeting rapidly dividing
cells, but this also means they can affect healthy cells in the body. Understanding how these drugs work
and how to handle them safely is crucial for nurses.

Safe handling and proper administration of chemotherapy are essential skills for oncology nurses. From
using personal protective equipment to knowing the various routes of administration, nurses play a key role
in ensuring patient safety and maximizing treatment effectiveness.

Safe Handling and Administration of Chemotherapeutic Agents

Safe handling of chemotherapeutic agents
• Use personal protective equipment (PPE) such as gowns, gloves, masks, and eye protection to
minimize exposure to chemotherapeutic agents

• Double glove when handling chemotherapeutic agents to provide an extra layer of protection

• Prepare medications in a designated area with proper ventilation, such as a biological safety cabinet
or isolator, to contain any potential spills or aerosols

• Dispose of contaminated materials properly by placing them in leak-proof containers labeled as
hazardous waste and following facility protocols for disposal

• Clean up spills immediately using a spill kit containing absorbent materials and PPE, notifying
appropriate personnel and following facility protocols

• Educate patients and caregivers on safe handling at home, including wearing gloves when handling
bodily fluids or contaminated items, washing hands thoroughly after contact, and disposing of
contaminated materials as directed by healthcare provider

Methods and routes of chemotherapy administration
• Conventional chemotherapy administered at maximum tolerated dose to achieve the greatest cancer
cell kill

• Dose-dense chemotherapy given at shorter intervals between treatments to minimize cancer cell
regrowth

• Metronomic chemotherapy involves low-dose, frequent administration to maintain a constant level of
drug exposure

• Induction phase involves initial high-dose treatment to achieve remission by rapidly killing cancer cells

• Consolidation phase provides additional treatment to eliminate remaining cancer cells and prevent
relapse
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• Maintenance phase involves long-term, low-dose treatment to prevent relapse by suppressing cancer
cell growth

• Intravenous (IV) route administers chemotherapy directly into the bloodstream for systemic distribution

• Oral route involves taking chemotherapy by mouth in pill or liquid form for systemic absorption

• Intramuscular (IM) route injects chemotherapy into muscle tissue for gradual absorption into the
bloodstream

• Subcutaneous (SC) route injects chemotherapy into the fatty tissue beneath the skin for gradual
absorption

• Intrathecal route administers chemotherapy directly into the cerebrospinal fluid to treat central nervous
system cancers

• Topical route applies chemotherapy to the skin as a cream or ointment for localized treatment (skin
cancers)

Chemotherapeutic Agents and Nursing Considerations

Side effects of chemotherapeutic drugs
• Myelosuppression decreases production of blood cells, leading to anemia, neutropenia, and
thrombocytopenia

• Gastrointestinal effects include nausea, vomiting, diarrhea, and mucositis due to damage to rapidly
dividing cells

• Hair loss (alopecia) occurs due to damage to hair follicles, which are rapidly dividing cells

• Fatigue results from the body's response to chemotherapy and the increased energy demands of
fighting cancer

• Skin changes such as dryness, rash, and hyperpigmentation can occur due to chemotherapy's effects
on skin cells

• Peripheral neuropathy causes numbness, tingling, and pain in the hands and feet due to nerve
damage

• Cognitive changes ("chemo brain") involve difficulties with memory, concentration, and multitasking

• Fertility issues may arise due to damage to reproductive cells, potentially leading to temporary or
permanent infertility

• Secondary malignancies can develop years after chemotherapy treatment due to DNA damage and
mutations

Classes of chemotherapeutic agents
• Alkylating agents (cyclophosphamide, ifosfamide) damage DNA by adding alkyl groups, preventing
cell division

• Antimetabolites (5-fluorouracil, methotrexate) interfere with DNA and RNA synthesis by mimicking
normal metabolites

• Plant alkaloids (vincristine, paclitaxel) disrupt microtubule function, inhibiting cell division and leading
to apoptosis
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• Antitumor antibiotics (doxorubicin, bleomycin) interfere with DNA replication and transcription by
various mechanisms

• Topoisomerase inhibitors (etoposide, irinotecan) prevent DNA unwinding and replication by inhibiting
topoisomerase enzymes

• Targeted therapies (imatinib, trastuzumab) block specific molecules involved in cancer cell growth and
survival pathways

Nursing considerations for chemotherapy
• Assess patient's understanding of treatment and potential side effects to ensure informed consent and
compliance

• Verify correct drug, dose, route, and patient identity to prevent medication errors and ensure patient
safety

• Monitor for infusion reactions and adverse effects to promptly identify and manage complications

• Manage side effects by administering antiemetics for nausea and vomiting, providing oral care for
mucositis, and encouraging rest and nutrition to combat fatigue

• Educate patients on self-care measures and when to seek medical attention to promote
self-management and early intervention

• Maintain strict infection control practices to protect immunocompromised patients from opportunistic
infections

• Document administration and patient response to ensure accurate records and facilitate continuity of
care

Patient education for chemotherapy
• Explain the purpose, schedule, and potential side effects of treatment to help patients understand and
prepare for their chemotherapy regimen

• Teach patients how to manage common side effects through dietary modifications for gastrointestinal
issues, proper oral hygiene to prevent mucositis, and strategies for coping with fatigue and cognitive
changes

• Emphasize the importance of infection prevention by encouraging frequent hand hygiene, avoiding
crowds, and staying up-to-date on vaccinations

• Discuss fertility preservation options, if applicable, to help patients make informed decisions about
their reproductive health

• Provide resources for emotional support and coping to address the psychological impact of cancer
and its treatment

• Encourage open communication with the healthcare team to foster a supportive and collaborative
relationship

• Schedule regular follow-up appointments for monitoring and support to ensure ongoing assessment
and management of the patient's condition
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Mechanisms of chemotherapeutic agents
• Indications for chemotherapeutic agents are specific to each drug and cancer type, considering factors
such as stage, grade, and patient characteristics

• Mechanisms of action vary by class and target specific cellular processes to inhibit cancer cell growth
and survival 1. Alkylating agents directly damage DNA 2. Antimetabolites interfere with DNA and RNA
synthesis 3. Plant alkaloids disrupt mitotic spindle formation 4. Antitumor antibiotics intercalate with
DNA and generate free radicals 5. Topoisomerase inhibitors prevent DNA replication and transcription
6. Targeted therapies block specific signaling pathways

• Potential drug interactions can occur with cytochrome P450 inhibitors or inducers altering drug
metabolism, increased risk of toxicity when combined with other myelosuppressive agents, and
enhanced or reduced efficacy when combined with certain targeted therapies

• Consult drug references and pharmacists for specific interaction information to ensure safe and
effective use of chemotherapeutic agents

Chemotherapy and the Cell Cycle
• Cell cycle: The process by which cells divide and replicate, consisting of various phases targeted by
different chemotherapeutic agents

• Cytotoxicity: The ability of chemotherapeutic drugs to kill cancer cells, often by disrupting the cell cycle
or inducing apoptosis

• Drug resistance: The ability of cancer cells to develop mechanisms to survive chemotherapy, often
through genetic mutations or altered cellular pathways

• Pharmacokinetics: The study of how the body processes chemotherapeutic drugs, including
absorption, distribution, metabolism, and excretion

• Tumor markers: Substances produced by cancer cells or the body in response to cancer, used to
monitor treatment response and disease progression

• Adjuvant therapy: Chemotherapy given after primary treatment (such as surgery) to reduce the risk of
cancer recurrence

• Neoadjuvant therapy: Chemotherapy administered before primary treatment to shrink tumors and
improve surgical outcomes

9.2 Plan Nutritional Strategies to Impact Hematological Wellness
Hormonal therapy is a powerful weapon against hormone-dependent cancers. It works by blocking
hormone production, interfering with receptor binding, or inducing receptor degradation. These treatments
target breast, prostate, endometrial, and thyroid cancers.

Nurses play a crucial role in managing hormonal therapies. They educate patients on adherence, side
effects, and lifestyle changes. Monitoring treatment response, administering medications, and collaborating
with the healthcare team are key nursing responsibilities in hormonal cancer treatment.

Hormonal Therapy in Cancer Treatment

Key features of hormonal therapy drugs
• Hormonal therapy targets hormone-dependent cancers (hormone-sensitive cancers)
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• Breast, prostate, endometrial, and thyroid cancers are commonly treated with hormonal therapy

• Mechanisms of action:

• Blocking hormone production

• Aromatase inhibitors (AIs) block estrogen synthesis by inhibiting the aromatase enzyme (anastrozole,
letrozole)

• Gonadotropin-releasing hormone (GnRH) agonists/antagonists suppress testosterone production by
inhibiting the hypothalamic-pituitary-gonadal axis (leuprolide, goserelin)

• Interfering with hormone receptor binding

• Selective estrogen receptor modulators (SERMs) like tamoxifen bind to estrogen receptors and block
estrogen signaling in breast tissue

• Antiandrogens like flutamide and bicalutamide compete with androgens for binding to androgen
receptors in prostate cancer cells

• Inducing hormone receptor degradation

• Selective estrogen receptor degraders (SERDs) like fulvestrant bind to estrogen receptors and
promote their degradation, reducing estrogen signaling

Clinical applications of hormonal therapies
• Breast cancer

• Adjuvant therapy for hormone receptor-positive (HR+) early-stage breast cancer to reduce recurrence
risk

• Treatment for metastatic HR+ breast cancer to slow disease progression and improve survival

• Potential risks: hot flashes, joint pain, osteoporosis, increased risk of endometrial cancer with
tamoxifen use

• Prostate cancer

• Treatment for advanced or metastatic prostate cancer to slow disease progression and alleviate
symptoms

• Potential risks: hot flashes, sexual dysfunction, osteoporosis, cardiovascular events

• Endometrial cancer

• Treatment for advanced or recurrent endometrial cancer to control tumor growth and manage
symptoms

• Potential risks: venous thromboembolism, endometrial hyperplasia, uterine cancer with tamoxifen use

• Thyroid cancer

• Suppression of thyroid-stimulating hormone (TSH) in differentiated thyroid cancer to reduce the risk of
recurrence

• Potential risks: hyperthyroidism, osteoporosis, atrial fibrillation
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Endocrine System and Hormonal Therapy
• The endocrine system plays a crucial role in hormone production and regulation

• Steroid hormones, such as estrogen and testosterone, are primary targets for hormonal therapy

• Receptor binding is a key mechanism in hormone action and is often targeted by hormonal therapies

• Endocrine resistance can develop over time, reducing the effectiveness of hormonal treatments

• Menopausal symptoms may be exacerbated or induced by certain hormonal therapies

Nursing considerations for hormonal therapy
• Patient education

• Emphasize the importance of adherence to the treatment plan for optimal outcomes

• Discuss potential side effects and management strategies to minimize discomfort and improve quality
of life

• Monitoring

• Assess for treatment response and disease progression through regular clinical assessments and
imaging studies

• Monitor for adverse effects, such as hot flashes, joint pain, and mood changes, and implement
appropriate interventions

• Perform regular bone density scans to detect osteoporosis and initiate preventive or treatment
measures as needed

• Medication administration

• Ensure proper dosing and scheduling of hormonal therapy drugs to maintain therapeutic levels and
minimize side effects

• Administer injectable medications (e.g., GnRH agonists) as prescribed, providing patient education on
self-injection techniques when appropriate

• Collaboration with the healthcare team

• Communicate patient concerns and treatment-related issues to the oncologist to ensure timely
management and adjustments to the treatment plan

• Coordinate care with other specialists (e.g., endocrinologists, gynecologists) as needed to address
specific hormone-related concerns or complications

Patient education for hormonal treatment
• Pre-treatment education

• Explain the purpose and expected outcomes of hormonal therapy, emphasizing its role in controlling
cancer growth and improving prognosis

• Discuss the treatment schedule and duration, including the importance of long-term adherence for
optimal results
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• Address potential side effects and their management, providing practical tips and resources for coping
with common issues like hot flashes and joint pain

• Ongoing education and support

• Provide written materials and resources for reference, ensuring patients have access to reliable
information throughout their treatment journey

• Encourage patients to report any new or worsening symptoms to the healthcare team promptly for
early intervention and management

• Offer emotional support and referrals to support groups or counseling services to help patients cope
with the psychological impact of cancer and its treatment

• Lifestyle modifications

• Encourage a balanced diet and regular exercise to maintain bone health, manage weight, and
promote overall well-being during treatment

• Discuss strategies for managing hot flashes, such as wearing layered clothing, maintaining cool
environments, and practicing relaxation techniques

• Address sexual health concerns and offer resources or referrals to specialists or counselors as
needed to maintain intimacy and relationships

• Follow-up care

• Emphasize the importance of regular check-ups and monitoring to detect any signs of disease
recurrence or progression early

• Educate patients on signs and symptoms of disease recurrence or progression, such as new lumps,
pain, or changes in bodily functions

• Encourage open communication with the healthcare team regarding any concerns or questions to
ensure prompt attention and personalized care throughout the cancer journey

9.3 Implement Nutritional Strategies to Impact Hematological Wellness
Biologic response modifiers are game-changers in cancer treatment. These powerful agents boost the
immune system's ability to fight cancer, infections, and other diseases. From interferons to monoclonal
antibodies, they offer a range of options for enhancing the body's natural defenses.

Understanding how these modifiers work is crucial for nurses. They stimulate immune cells, target cancer
antigens, and regulate cell growth. Side effects can be significant, ranging from flu-like symptoms to
autoimmune reactions, so careful monitoring and patient education are essential for successful treatment.

Overview of Biologic Response Modifiers in Cancer Treatment

Key features of biologic response modifiers
• Stimulate or restore immune system's ability to fight cancer, infections, and other diseases

• Derived from natural sources (human, animal, or microorganism proteins) or produced in laboratory

• Types used in cancer treatment:

• Interferons (IFNs) boost immune response and inhibit cancer cell growth
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• Interleukins (ILs) regulate immune cell growth and differentiation

• Colony-stimulating factors (CSFs) stimulate production of blood cells in bone marrow

• Monoclonal antibodies (mAbs) target specific antigens on cancer cells

• Cancer vaccines stimulate immune recognition and attack of cancer cells

• Immune checkpoint inhibitors block proteins that prevent immune cells from attacking cancer cells

• Can be used alone or in combination with other cancer treatments (chemotherapy, radiation therapy,
or surgery)

Mechanism and side effects of modifiers
• Interferons (IFNs) and Interleukins (ILs):

• Stimulate immune system to attack cancer cells and enhance immune cell function

• Regulate immune cell growth and differentiation

• Side effects: flu-like symptoms, fatigue, depression, liver dysfunction

• Colony-stimulating factors (CSFs):

• Stimulate blood cell production in bone marrow

• Help recover from chemotherapy-induced neutropenia and anemia

• Side effects: bone pain, fever, allergic reactions

• Monoclonal antibodies (mAbs):

• Target specific antigens on cancer cells leading to their destruction

• Used for targeted therapy, immunotherapy, or drug delivery

• Side effects: infusion reactions, fever, chills, weakness, nausea, rashes

• Cancer vaccines:

• Stimulate immune recognition and attack of cancer cells

• Preventive (HPV vaccine) or therapeutic (sipuleucel-T for prostate cancer)

• Side effects: injection site reactions, flu-like symptoms, autoimmune reactions

• Immune checkpoint inhibitors:

• Block proteins that prevent immune cells from attacking cancer cells

• Examples: anti-CTLA-4 (ipilimumab), anti-PD-1/PD-L1 (nivolumab, pembrolizumab)

• Side effects: autoimmune reactions (colitis, pneumonitis, endocrinopathies)

Immune System Components and Their Roles
• Cytokines: Signaling molecules that regulate immune responses and cell communication

• T cells: Crucial for cell-mediated immunity and destroying infected or cancerous cells

• B cells: Produce antibodies for humoral immunity and act as antigen-presenting cells
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• Natural killer cells: Provide rapid responses against virus-infected cells and tumors

• Antigen-presenting cells: Process and present antigens to activate T cells

Nursing Considerations and Patient Education

Nursing considerations for modifier administration
1. Assess patient's health status and immune function before initiating therapy

2. Monitor patients closely for signs and symptoms of adverse reactions during and after administration

3. Manage side effects promptly with appropriate interventions (antipyretics, analgesics)

4. Observe for signs of infusion reactions (dyspnea, hypotension, urticaria) and be prepared to manage
anaphylaxis

5. Ensure proper storage, preparation, and administration of BRMs according to manufacturer's
instructions

6. Collaborate with multidisciplinary team to provide comprehensive care and support to patients
receiving BRMs

Patient education for modifier recipients
• Educate patients about purpose, benefits, and potential risks of BRM therapy

• Instruct patients to report signs or symptoms of adverse reactions (fever, chills, rash, difficulty
breathing)

• Encourage healthy lifestyle (balanced diet, regular exercise, adequate rest)

• Advise patients to avoid close contact with people who have infections or recent live virus vaccinations

• Emphasize importance of adhering to treatment schedule and attending follow-up appointments

• Provide emotional support and resources for coping with physical and psychological challenges of
cancer treatment

• Inform patients about potential long-term effects of BRM therapy and need for ongoing monitoring and
follow-up care

• Explain the risk of developing autoimmune disorders as a potential side effect of some biologic
response modifiers

9.4 Evaluate Nutritional Strategies to Impact Hematological Wellness
The nervous system is a complex network that controls our body's functions. It's made up of the brain,
spinal cord, and nerves, working together to process information and coordinate responses. This system is
crucial for everything we do, from breathing to thinking.

Communication in the nervous system happens through electrical and chemical signals. Neurons transmit
messages, while neurotransmitters carry information between cells. This intricate system helps maintain
balance in our body, responding to changes and keeping us functioning properly.
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Overview of the Nervous System

Structure and function of nervous system
• Complex network of cells and tissues transmits signals throughout the body

• Composed of brain, spinal cord, and vast network of nerves

• Primary function receives, processes, and transmits information to coordinate and regulate bodily
functions

• Sensory input receives and interprets sensory information from internal and external stimuli (touch,
sight, sound)

• Integration processes and analyzes sensory information in brain and spinal cord

• Motor output sends signals to muscles, glands, and organs to initiate appropriate responses (muscle
contraction, hormone release)

• Nervous system cells

• Neurons specialized cells transmit electrical and chemical signals

• Cell body (soma) contains nucleus and organelles

• Dendrites branched extensions receive signals from other neurons

• Axon long, thin extension transmits signals to other neurons or effector cells (muscles, glands)

• Glial cells non-neuronal cells support and protect neurons

• Astrocytes provide structural support, regulate neurotransmitter levels, and maintain blood-brain
barrier

• Oligodendrocytes (CNS) and Schwann cells (PNS) form myelin sheath around axons for insulation
and faster signal transmission

• Microglia immune cells protect against infection and clear cellular debris

Nervous system communication for homeostasis
• Communication within nervous system occurs through electrical and chemical signaling

• Electrical signaling involves changes in membrane potential of neurons

• Resting potential stable, negative membrane potential of neuron when not actively transmitting signals
(around -70 mV)

• Action potential rapid, transient change in membrane potential propagates along axon when threshold
reached

• Chemical signaling involves release of neurotransmitters at synapses between neurons

• Neurotransmitters chemical messengers released by presynaptic neurons bind to receptors on
postsynaptic neurons or effector cells (acetylcholine, dopamine, serotonin)

• Synaptic transmission process by which neurotransmitters are released, cross synaptic cleft, and bind
to receptors, causing excitation or inhibition of postsynaptic cell
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• Nervous system maintains homeostasis by constantly monitoring and adjusting bodily functions

• Feedback loops mechanisms allow nervous system to detect changes in body and initiate corrective
actions

• Negative feedback detects deviations from set point and initiates responses to return system to
normal state (thermoregulation, blood pressure control)

• Positive feedback amplifies change in body to achieve specific outcome (oxytocin release during
childbirth)

• Autonomic nervous system regulates involuntary functions such as heart rate, digestion, and
respiration

• Sympathetic division prepares body for "fight or flight" responses by increasing heart rate, blood
pressure, and glucose release

• Parasympathetic division promotes "rest and digest" functions by slowing heart rate, increasing
digestion, and promoting relaxation

Nervous System Adaptability and Protection
• Neuroplasticity: The brain's ability to reorganize and form new neural connections throughout life

• Allows for learning, memory formation, and recovery from brain injuries

• Neurotransmission: The process of communication between neurons through chemical signals

• Enables rapid and precise information transfer throughout the nervous system

• Blood-brain barrier: A selective barrier that protects the brain from potentially harmful substances in
the bloodstream

• Regulates the passage of molecules between the blood and the central nervous system

Divisions of the Nervous System

Central vs peripheral nervous systems
• Nervous system divided into two main components: central nervous system (CNS) and peripheral
nervous system (PNS)

• Central Nervous System (CNS)

• Consists of brain and spinal cord

• Role integrates and processes information, makes decisions, and coordinates bodily functions

• Brain control center of nervous system

• Cerebrum responsible for higher cognitive functions, sensory processing, and voluntary movement

• Cerebellum coordinates balance, posture, and fine motor control

• Brainstem regulates vital functions such as respiration, heart rate, and consciousness

• Spinal cord bundle of nerves extends from brainstem and serves as conduit for signals between brain
and body
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• Ascending tracts carry sensory information from body to brain

• Descending tracts carry motor commands from brain to body

• Spinal reflexes rapid, involuntary responses to stimuli occur without input from brain (knee-jerk reflex)

• Peripheral Nervous System (PNS)

• Consists of nerves and ganglia outside brain and spinal cord

• Role connects CNS to rest of body, transmitting sensory information and motor commands

• Sensory (afferent) division carries sensory information from receptors in body to CNS

• Somatic sensory detects touch, pressure, temperature, pain, and proprioception

• Visceral sensory monitors internal organs and glands

• Motor (efferent) division carries motor commands from CNS to muscles and glands

• Somatic nervous system controls voluntary movements of skeletal muscles

• Autonomic nervous system regulates involuntary functions of smooth muscles, cardiac muscle, and
glands

• Sympathetic division

• Parasympathetic division
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Unit 10 – Hematologic Health in Nursing
10.1 The Impact of Nutrition on Hematologic Wellness Across the
Lifespan
The nervous system is the body's command center, orchestrating everything from conscious thoughts to
involuntary reflexes. It's made up of neurons, specialized cells that communicate through electrical and
chemical signals, forming complex networks that control our actions and reactions.

Understanding the nervous system's structure and function is crucial for grasping how drugs affect the
body. From the brain's higher cognitive functions to the autonomic regulation of vital organs, this intricate
system is the target of many medications and the source of numerous health conditions.

Structure and Function of the Nervous System

Structure and function of neurons
• Neurons fundamental units of the nervous system

• Cell body contains nucleus and other organelles essential for cellular functions

• Dendrites branch-like extensions that receive signals from other neurons (synaptic input)

• Axon long, thin fiber that conducts electrical impulses away from the cell body to other neurons or
target cells

• Axons are often covered by myelin, which enhances signal transmission speed

• Axon terminals specialized structures at the end of the axon that release neurotransmitters to
communicate with other neurons or target cells (synaptic output)

• Neurons communicate through electrical and chemical signaling

• Electrical signaling occurs within the neuron through action potentials

• Action potentials generated by changes in the membrane potential due to ion flow through
voltage-gated channels (sodium and potassium)

• Chemical signaling occurs between neurons at synapses

• Neurotransmitters released from the presynaptic neuron's axon terminals into the synaptic cleft (space
between neurons)

• Neurotransmitters bind to receptors on the postsynaptic neuron or target cell, causing excitation
(depolarization) or inhibition (hyperpolarization)

Components of nervous systems
• Central nervous system (CNS) consists of the brain and spinal cord

• Brain divided into several regions with specific functions

• Cerebrum responsible for higher cognitive functions (thinking, learning, memory), sensory processing
(vision, hearing, touch), and voluntary movement

• Cerebellum coordinates balance, posture, and fine motor control (smooth, coordinated movements)
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• Brainstem regulates vital functions such as breathing, heart rate, and consciousness (reticular
formation)

• Spinal cord serves as a conduit for sensory and motor information between the brain and the body

• Conducts sensory and motor information between the brain and the body through ascending and
descending pathways

• Responsible for reflexes and central pattern generators (walking, swimming)

• Peripheral nervous system (PNS) consists of nerves and ganglia outside the CNS

• Sensory (afferent) division carries information from sensory receptors to the CNS

• Somatic sensory system detects stimuli from the external environment (touch, pressure, temperature)
and the body's position and movement (proprioception)

• Visceral sensory system monitors internal organs and tissues (blood pressure, gut distension)

• Motor (efferent) division carries signals from the CNS to effector organs (muscles, glands)

• Somatic motor system controls voluntary movement of skeletal muscles (walking, grasping)

• Autonomic nervous system regulates involuntary functions of internal organs and glands (heart rate,
digestion)

• Sympathetic nervous system activates "fight or flight" response

• Parasympathetic nervous system promotes "rest and digest" functions

Sympathetic vs parasympathetic regulation
• Sympathetic nervous system (SNS) activates the body's "fight or flight" response during stress or
emergency situations

• Increases heart rate and blood pressure to deliver more oxygen and glucose to tissues

• Dilates bronchioles to improve oxygen intake and gas exchange

• Stimulates glucose release from the liver to provide energy for the body

• Diverts blood flow to skeletal muscles and away from digestive system to prioritize physical activity

• Dilates pupils (mydriasis) and reduces tear and saliva production to enhance sensory awareness

• Parasympathetic nervous system (PNS) promotes "rest and digest" functions during relaxed states

• Decreases heart rate and blood pressure to conserve energy

• Constricts bronchioles to prevent overinflation of the lungs

• Stimulates digestion and peristalsis (movement of food through the digestive tract)

• Promotes secretion of digestive enzymes, tears (lacrimation), and saliva (salivation)

• Constricts pupils (miosis) to protect the eyes from bright light

• SNS and PNS work together to maintain homeostasis by modulating the activity of various organs and
systems

• Often have opposing effects on target organs (antagonistic actions)
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• Balance between the two systems is crucial for proper functioning of the body and adaptation to
changing environments

Additional Nervous System Components and Processes
• Glial cells support and protect neurons, maintaining the optimal environment for neural function

• The blood-brain barrier is a selective membrane that protects the CNS from potentially harmful
substances in the bloodstream

• Neuroplasticity refers to the brain's ability to reorganize and form new neural connections throughout
life

• Reflex arcs are rapid, involuntary responses to stimuli that bypass conscious control

• Neuromodulators are substances that can alter the effects of neurotransmitters, influencing neural
communication and behavior

10.2 Nutrition and Chronic Hematologic Illness
Neurotransmitters are chemical messengers that allow our nervous system to function. They play crucial
roles in everything from muscle movement to mood regulation. Understanding how these chemicals work
is key to grasping how drugs affect our bodies and minds.

Drugs can interact with our nervous system in various ways. Some mimic or block neurotransmitters, while
others affect their release or reuptake. This knowledge helps us comprehend how medications treat
conditions like depression, anxiety, and Parkinson's disease.

Neurotransmitters and Nervous System Pharmacology

Neurotransmitters and their functions
• Acetylcholine (ACh)

• Serves as a neurotransmitter in both the central nervous system (CNS) and peripheral nervous
system (PNS)

• Plays a crucial role in memory formation, learning processes, and muscle contraction (skeletal and
smooth muscle)

• Involved in the regulation of autonomic functions such as heart rate, digestion, and secretion

• Norepinephrine (NE)

• Acts as a neurotransmitter primarily in the sympathetic nervous system

• Increases heart rate, blood pressure, and blood glucose levels during stress or physical activity

• Plays a key role in the body's "fight or flight" response to prepare for action in emergency situations

• Dopamine (DA)

• Functions as a neurotransmitter in the CNS, particularly in the brain's reward and motor control
systems

• Regulates movement, emotional responses, motivation, and feelings of pleasure and reward
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• Imbalances in dopamine levels are associated with neurological disorders such as Parkinson's
disease and psychiatric conditions like schizophrenia

• Serotonin (5-HT)

• Serves as a neurotransmitter in the CNS and gastrointestinal tract

• Regulates mood, sleep patterns, appetite, and pain perception

• Dysregulation of serotonin is linked to various psychiatric disorders, including depression and anxiety

• Gamma-aminobutyric acid (GABA)

• Acts as the primary inhibitory neurotransmitter in the CNS

• Reduces neuronal excitability by hyperpolarizing the postsynaptic membrane

• Plays a crucial role in regulating anxiety levels and promoting relaxation

• Glutamate

• Serves as the primary excitatory neurotransmitter in the CNS

• Involved in learning, memory formation, and synaptic plasticity (the ability of synapses to strengthen or
weaken over time)

• Excessive glutamate activity can lead to excitotoxicity, which is associated with neurodegenerative
disorders

Drug interactions with autonomic receptors
• Cholinergic receptors

• Muscarinic receptors (M1-M5)

• Activated by ACh and targeted by drugs like atropine and scopolamine to block their effects

• Used to treat conditions such as motion sickness, overactive bladder, and chronic obstructive
pulmonary disease (COPD)

• Nicotinic receptors (NM, NN)

• Activated by ACh and targeted by drugs like nicotine and varenicline to stimulate or partially activate
these receptors

• Used to treat conditions such as smoking cessation and Alzheimer's disease by improving cognitive
function

• Adrenergic receptors

• Alpha-1 receptors (α1)

• Activated by NE and targeted by drugs like prazosin and tamsulosin to block their effects

• Used to treat conditions such as hypertension and benign prostatic hyperplasia by relaxing smooth
muscle

• Alpha-2 receptors (α2)

• Activated by NE and targeted by drugs like clonidine and guanfacine to stimulate these receptors
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• Used to treat conditions such as hypertension and attention deficit hyperactivity disorder (ADHD) by
reducing sympathetic activity

• Beta-1 receptors (β1)

• Activated by NE and targeted by drugs like atenolol and metoprolol to block their effects

• Used to treat conditions such as hypertension, angina, and heart failure by reducing heart rate and
contractility

• Beta-2 receptors (β2)

• Activated by NE and targeted by drugs like albuterol and salmeterol to stimulate these receptors

• Used to treat conditions such as asthma and COPD by promoting bronchodilation

Sympathetic vs parasympathetic nervous system agents
• Sympathetic nervous system (SNS) stimulants

• Drugs that increase the activity of the SNS by mimicking or enhancing the effects of NE

• Examples include epinephrine, norepinephrine, and amphetamines

• Used to treat conditions such as anaphylaxis, cardiac arrest, and narcolepsy by increasing alertness
and cardiovascular function

• Sympathetic nervous system (SNS) blockers

• Drugs that decrease the activity of the SNS by blocking the effects of NE at adrenergic receptors

• Examples include alpha blockers (prazosin) and beta blockers (propranolol)

• Used to treat conditions such as hypertension, angina, and migraine by reducing peripheral resistance
and heart rate

• Parasympathetic nervous system (PNS) stimulants

• Drugs that increase the activity of the PNS by mimicking or enhancing the effects of ACh

• Examples include pilocarpine and bethanechol

• Used to treat conditions such as glaucoma and urinary retention by promoting smooth muscle
contraction and secretion

• Parasympathetic nervous system (PNS) blockers

• Drugs that decrease the activity of the PNS by blocking the effects of ACh at muscarinic receptors

• Examples include atropine, scopolamine, and glycopyrrolate

• Used to treat conditions such as bradycardia, overactive bladder, and COPD by reducing smooth
muscle tone and secretion

Drug mechanisms and nervous system interactions
• Blood-brain barrier

• Selective permeability barrier that separates the circulating blood from the brain extracellular fluid
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• Influences drug delivery to the CNS and must be considered when developing CNS-active
medications

• Neurotransmitter reuptake

• Process by which neurotransmitters are removed from the synaptic cleft

• Target of many antidepressants and other psychoactive drugs to prolong neurotransmitter effects

• Synaptic transmission

• Process of signal transmission between neurons at synapses

• Affected by various drugs to modulate nervous system function

• Receptor agonists and antagonists

• Agonists: Drugs that activate specific receptors to mimic or enhance neurotransmitter effects

• Antagonists: Drugs that block specific receptors to inhibit neurotransmitter effects

• Neuroplasticity

• The brain's ability to form new neural connections and adapt in response to experiences or injury

• Influenced by certain medications and therapies to promote recovery or manage neurological
conditions

10.3 Treatments and Nutrition
Myasthenia gravis is an autoimmune disorder that messes with your muscles. It attacks the connection
between nerves and muscles, making it hard for your brain to tell your body to move. This can lead to
weakness and fatigue in various muscle groups.

The disease causes a range of symptoms, from droopy eyelids to trouble breathing. It's diagnosed through
blood tests, nerve stimulation, and muscle activity measurements. Understanding how it works helps
explain why rest can improve symptoms and why certain treatments are effective.

Overview of Myasthenia Gravis

Mechanism of myasthenia gravis
• Autoimmune disorder targeting the neuromuscular junction

• Antibodies attack and destroy acetylcholine receptors (AChRs) on the postsynaptic membrane of the
neuromuscular junction reducing the number of functional AChRs

• Impaired neuromuscular transmission results from decreased sensitivity to acetylcholine (ACh)
released by the presynaptic nerve terminal

• Reduced ability of ACh to bind to AChRs and generate action potentials in the muscle fiber

• Muscle weakness and fatigue occur due to insufficient muscle fiber activation from impaired
neuromuscular transmission

• Muscles require stronger and more frequent nerve impulses to contract effectively

• Weakness worsens with repetitive muscle use (typing) and improves with rest
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• Primarily affects skeletal muscles, which are responsible for voluntary movement

Symptoms of myasthenia gravis
• Ocular symptoms manifest as diplopia (double vision) and ptosis (drooping eyelids)

• Bulbar symptoms include

• Dysarthria (slurred or nasal speech)

• Dysphagia (difficulty swallowing)

• Facial muscle weakness

• Limb weakness affects proximal muscle groups more than distal causing fatigue with repetitive
movements

• Difficulty climbing stairs, lifting objects, or raising arms above the head

• Respiratory muscle weakness leads to

• Dyspnea (shortness of breath)

• Orthopnea (breathing difficulty when lying flat)

• Fluctuating nature of symptoms where weakness worsens with activity (chewing) and improves with
rest

Causes and diagnosis of myasthenia gravis
• Causes

• Autoimmune disorder (most common)

• Exact trigger unknown but genetic predisposition and environmental factors may play a role

• Thymoma (tumor of the thymus gland) present in 10-15% of patients may trigger autoimmune
response

• Diagnostic tests 1. Acetylcholine receptor antibody test detects presence of antibodies against AChRs
in the blood

• Positive in 80-90% of patients with generalized myasthenia gravis
2. Edrophonium (Tensilon) test uses a short-acting acetylcholinesterase inhibitor administered
intravenously to temporarily increase ACh levels at the neuromuscular junction

• Positive test shows brief improvement in muscle strength 3. Electromyography (EMG) with repetitive
nerve stimulation measures electrical activity in muscles during nerve stimulation

• Decremental response in muscle action potential with repetitive stimulation suggests myasthenia
gravis 4. Single-fiber EMG is a highly sensitive test for detecting impaired neuromuscular transmission

• Abnormal jitter and blocking of muscle fiber action potentials occur in myasthenia gravis

Autoimmune and Neurotransmitter Aspects
• Myasthenia gravis is one of several autoimmune diseases where the immune system mistakenly
attacks the body's own tissues
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• The disease affects the transmission of neurotransmitters (specifically acetylcholine) at the
neuromuscular junction

• The thymus gland, which plays a crucial role in the immune system, may be involved in the production
of antibodies that attack AChRs
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Unit 11 – Cardiovascular Nutrition for
Nurses
11.1 Assess and Analyze the Impact of Nutrition on the Cardiovascular
System
Cholinergic drugs play a crucial role in treating myasthenia gravis, an autoimmune disorder affecting
muscle strength. These medications work by enhancing acetylcholine activity at neuromuscular junctions,
compensating for the reduced number of functional receptors in patients with the condition.

Understanding how cholinergic drugs function is key to grasping their effectiveness in managing
myasthenia gravis symptoms. Nurses must be aware of proper administration, potential side effects, and
the importance of patient education to ensure optimal treatment outcomes and patient safety.

Cholinergic Drugs in Myasthenia Gravis Treatment

Mechanism of cholinergic drugs
• Cholinergic drugs enhance activity of acetylcholine (ACh) at neuromuscular junction

• ACh is neurotransmitter responsible for muscle contraction

• Cholinesterase inhibitors are primary cholinergic drugs used in myasthenia gravis treatment

• Inhibit enzyme acetylcholinesterase (AChE), which breaks down ACh

• Inhibiting AChE increases availability of ACh at neuromuscular junction (neostigmine, pyridostigmine)

• Increased ACh availability compensates for reduced number of functional ACh receptors in
myasthenia gravis

• Myasthenia gravis is autoimmune disorder characterized by production of antibodies against ACh
receptors

• Cholinesterase inhibitors have rapid onset of action and relatively short duration of effect

• Administered orally, with dosage adjustments based on individual patient response

Cholinergic System and Neurotransmission
• Autonomic nervous system regulates involuntary bodily functions

• Parasympathetic nervous system is a branch that uses ACh as its primary neurotransmitter

• Neurotransmission occurs when ACh is released into the synaptic cleft

• ACh binds to cholinergic receptors on target cells to elicit a response

Cholinesterase inhibitors in treatment
• Indications:

• Provide symptomatic treatment of myasthenia gravis
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• Improve muscle strength and reduce fatigue

• Used in conjunction with immunosuppressive therapy (prednisone) and thymectomy

• Adverse effects:

• Muscarinic effects: increased secretions (salivation, lacrimation, bronchial secretions), bradycardia,
hypotension, gastrointestinal disturbances (nausea, vomiting, diarrhea, abdominal cramps)

• Nicotinic effects: muscle fasciculations, muscle cramps, weakness

• Central nervous system effects: restlessness, insomnia, headache, dizziness

• Drug interactions:

• Anticholinergic drugs (atropine, glycopyrrolate) may antagonize effects of cholinesterase inhibitors

• Aminoglycoside antibiotics (gentamicin) and neuromuscular blocking agents may potentiate effects of
cholinesterase inhibitors

• Succinylcholine, a depolarizing neuromuscular blocker, should be used with caution in patients taking
cholinesterase inhibitors

Nursing considerations for cholinergic drugs
• Assess baseline muscle strength and monitor for improvement or deterioration

• Administer cholinesterase inhibitors at consistent times in relation to meals to optimize absorption and
minimize gastrointestinal side effects

• Monitor for signs of cholinergic crisis (excessive cholinergic stimulation) 1. Symptoms include
increased muscle weakness, respiratory distress, excessive secretions, and bradycardia 2. Cholinergic
crisis requires prompt treatment with atropine and temporary discontinuation of cholinesterase inhibitors

• Monitor for signs of myasthenic crisis (severe exacerbation of myasthenia gravis) 1. Symptoms
include rapidly progressive muscle weakness, respiratory failure, and bulbar dysfunction (difficulty
swallowing and speaking) 2. Myasthenic crisis requires intensive care management, including
respiratory support and immunomodulatory therapy (plasmapheresis, intravenous immunoglobulin)

• Educate patients and caregivers on proper administration, storage, and disposal of cholinesterase
inhibitors

• Encourage patients to wear medical alert bracelet indicating their diagnosis and medication use

Patient education for cholinergic medications
• Explain purpose and mechanism of action of cholinesterase inhibitors in managing myasthenia gravis
symptoms

• Instruct patients on proper medication administration, including timing in relation to meals and other
medications

• Emphasize importance of consistent medication adherence and not altering doses without consulting
healthcare provider

• Educate patients on common side effects and strategies for managing them (taking medications with
food to minimize gastrointestinal disturbances)
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• Teach patients and caregivers to recognize signs and symptoms of cholinergic crisis and myasthenic
crisis and when to seek immediate medical attention

• Encourage patients to maintain medication log and bring it to all healthcare appointments

• Advise patients to inform all healthcare providers, including dentists, about their myasthenia gravis
diagnosis and medication use

• Discuss importance of regular follow-up with healthcare team to monitor disease progression and
adjust treatment as needed

• Provide resources for patient support groups (Myasthenia Gravis Foundation of America) and
educational materials on myasthenia gravis and its management

11.2 Plan Nutritional Strategies to Impact Cardiovascular Wellness
Alzheimer's disease wreaks havoc on the brain, causing protein buildup and neuronal damage. This leads
to memory loss, cognitive decline, and eventually, complete dependence on caregivers. Understanding its
mechanisms is crucial for developing effective treatments.

Diagnosis involves a mix of cognitive tests, brain scans, and biomarker analysis. While age and genetics
play a role, lifestyle factors can influence risk. Early detection is key, as symptoms progress from mild
forgetfulness to severe cognitive impairment.

Overview of Alzheimer's Disease

Mechanisms of Alzheimer's disease
• Abnormal accumulation of proteins in the brain disrupts neuronal function

• Beta-amyloid plaques form sticky clusters between neurons interfering with cell communication and
triggering inflammation

• Neurofibrillary tangles composed of twisted tau protein fibers accumulate inside neurons causing
instability of microtubules and impairing transport of nutrients

• Neuronal dysfunction and loss leads to cognitive decline

• Synaptic dysfunction impairs communication between neurons due to beta-amyloid plaques and
neurofibrillary tangles reducing neurotransmitter release and signaling

• Neuronal death causes progressive loss of neurons in affected brain regions resulting in brain atrophy
and cognitive impairment

• Affected brain regions include the hippocampus and cerebral cortex

• Hippocampus plays a crucial role in learning and memory formation and is an early site of damage
(short-term memory loss)

• Cerebral cortex responsible for higher cognitive functions such as reasoning and language is
gradually affected as the disease progresses (difficulty with complex tasks, language, and
decision-making)

Neurobiological factors in Alzheimer's disease
• Neurodegeneration: Progressive loss of structure or function of neurons, including death of neurons
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• Cholinergic system: Impairment of this system, which uses acetylcholine as a neurotransmitter,
contributes to memory and cognitive deficits

• Neurotransmitters: Imbalances in various neurotransmitter systems affect brain function and cognition

• Neuroplasticity: Reduced ability of the brain to form new neural connections and adapt to changes

• Blood-brain barrier: Alterations in this protective barrier may contribute to disease progression

• Neuroinflammation: Chronic inflammation in the brain exacerbates neuronal damage

• Oxidative stress: Increased cellular damage due to an imbalance between free radicals and
antioxidants

Symptoms of Alzheimer's progression
• Early stage characterized by memory loss and mild cognitive impairment

• Difficulty remembering recent events or newly learned information often repeating questions or
statements (forgetting appointments, misplacing items)

• Trouble with complex tasks, planning, and organizing as well as difficulty with problem-solving and
decision-making (struggling to manage finances, getting lost in familiar places)

• Middle stage marked by worsening memory loss, language difficulties, and changes in mood and
behavior

• Inability to recall personal history or recognize familiar people along with confusion about time, place,
and events (forgetting names of family members, wandering)

• Struggling to find the right words or follow conversations with reduced vocabulary and impaired
comprehension (using incorrect words, difficulty understanding instructions)

• Apathy, depression, or irritability as well as restlessness, agitation, or wandering (losing interest in
hobbies, becoming easily upset, pacing)

• Late stage characterized by severe cognitive decline, physical deterioration, and complete
dependence on caregivers

• Inability to communicate effectively or respond to the environment with loss of awareness of
surroundings and recent experiences (unable to recognize loved ones, unresponsive to stimuli)

• Difficulty with mobility, balance, and coordination as well as incontinence and difficulty swallowing
(bedridden, requiring assistance with feeding and personal care)

• Require assistance with all daily activities and increased susceptibility to infections and complications
(pneumonia, pressure ulcers)

Causes and diagnosis of Alzheimer's
• Potential causes include age, genetic factors, and environmental and lifestyle factors

• Age is the greatest risk factor with prevalence increasing significantly after age 65

• Genetic factors include rare familial Alzheimer's disease caused by specific gene mutations inherited
from a parent typically developing earlier in life (30s to 50s) and more common genetic risk factors such
as APOE-e4 increasing likelihood of developing Alzheimer's without guaranteeing disease development
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• Environmental and lifestyle factors such as head trauma, cardiovascular disease, and low education
levels may increase risk while maintaining a healthy lifestyle (exercise, balanced diet) may reduce risk

• Diagnostic methods involve medical history, cognitive assessments, neuroimaging techniques, and
biomarker analysis 1. Evaluation of symptoms, family history, and overall health along with cognitive
tests to assess memory, language, and problem-solving skills (Mini-Mental State Exam, Montreal
Cognitive Assessment) 2. Neuroimaging techniques such as Magnetic Resonance Imaging (MRI) to
detect brain atrophy and structural changes helping rule out other conditions and Positron Emission
Tomography (PET) using radioactive tracers to visualize abnormal protein accumulation (beta-amyloid
and tau) and assess brain metabolism and function 3. Biomarker analysis including cerebrospinal fluid
(CSF) tests measuring levels of beta-amyloid and tau proteins (lower beta-amyloid and higher tau
levels suggest Alzheimer's) and emerging blood tests potentially detecting Alzheimer's-related changes
in blood biomarkers currently used in research settings with ongoing efforts to develop reliable clinical
tests

11.3 Implement Nutritional Strategies to Impact Cardiovascular
Wellness
Alzheimer's disease pharmacotherapy targets neurotransmitter imbalances to slow cognitive decline.
Medications like cholinesterase inhibitors and NMDA receptor antagonists aim to improve memory and
daily functioning in patients with this progressive neurological disorder.

Understanding the mechanisms, indications, and side effects of Alzheimer's medications is crucial for
effective patient care. Nurses play a vital role in monitoring treatment efficacy, managing side effects, and
providing essential education to patients and caregivers.

Alzheimer's Disease Pharmacotherapy

Mechanisms of Alzheimer's drugs
• Cholinesterase inhibitors (donepezil, rivastigmine, galantamine) increase acetylcholine levels by
inhibiting the enzyme acetylcholinesterase which breaks down acetylcholine, leading to improved
cognitive function, memory, and daily living activities

• NMDA receptor antagonist memantine blocks excessive glutamate activity at NMDA receptors,
preventing overstimulation and cell damage, slowing cognitive decline in moderate to severe
Alzheimer's disease

• These medications target specific neurotransmitters involved in memory and cognition

Pathophysiology and Drug Targets
• Alzheimer's disease is characterized by the accumulation of amyloid plaques and tau proteins in the
brain

• These abnormal protein deposits contribute to neurodegeneration, leading to cognitive decline and
memory loss

• Alzheimer's drugs aim to slow the progression of symptoms by addressing neurotransmitter
imbalances and promoting neuroplasticity

Indications and effects of Alzheimer's medications
• Indications
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• Mild to moderate Alzheimer's disease treated with cholinesterase inhibitors (donepezil, rivastigmine,
galantamine)

• Moderate to severe Alzheimer's disease managed with memantine or a combination of memantine
and cholinesterase inhibitors

• Side effects

• Cholinesterase inhibitors cause gastrointestinal issues (nausea, vomiting, diarrhea, anorexia),
cardiovascular problems (bradycardia, syncope), and central nervous system effects (dizziness,
headache, insomnia)

• Memantine leads to dizziness, confusion, headache, constipation, and hypertension

• Drug interactions

• Cholinesterase inhibitors interact with anticholinergics, reducing their effectiveness, and
beta-blockers, increasing the risk of bradycardia

• Memantine interacts with drugs that alkalinize urine, increasing its elimination, and carbonic
anhydrase inhibitors, reducing its elimination

Nursing considerations for Alzheimer's drugs
• Assess cognitive function, behavior, and daily living activities before and during treatment to monitor
drug effectiveness and adjust dosage as needed

• Monitor for side effects, especially gastrointestinal (nausea, vomiting) and cardiovascular
(bradycardia) issues

• Administer cholinesterase inhibitors with food to minimize gastrointestinal side effects and improve
patient comfort

• Titrate doses gradually to minimize side effects and achieve optimal therapeutic response without
overwhelming the patient

• Monitor renal function in patients taking memantine as it is primarily eliminated through the kidneys

• Be aware of potential drug interactions (anticholinergics, beta-blockers) and adjust medications
accordingly to prevent adverse reactions

• Consider the blood-brain barrier when evaluating drug effectiveness and potential side effects

Patient education for Alzheimer's medications
• Emphasize the importance of regular medication administration (same time each day) for optimal
effectiveness in managing symptoms

• Instruct on proper administration techniques, such as taking with food or titrating doses, to minimize
side effects and improve adherence

• Discuss common side effects (nausea, dizziness) and when to contact the healthcare provider for
severe or persistent symptoms

• Encourage maintaining a consistent daily routine and engaging in cognitive stimulation activities
(puzzles, reading) to support treatment
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• Stress the importance of regular follow-up appointments to monitor treatment response and adjust
medications as needed based on disease progression

• Provide resources for caregiver support and education on Alzheimer's disease management, including
support groups and educational materials

11.4 Evaluate Nutritional Strategies to Impact Cardiovascular Wellness
Parkinson's disease is a complex neurological disorder affecting movement and cognition. It's caused by
the loss of dopamine-producing brain cells, leading to symptoms like tremors, stiffness, and slow
movement. Understanding its mechanisms is crucial for developing effective treatments.

Diagnosis involves clinical assessment, brain scans, and response to medication. While there's no cure,
treatments can manage symptoms and improve quality of life. Ongoing research aims to uncover the root
causes and develop new therapies for this challenging condition.

Pathophysiology and Clinical Presentation of Parkinson's Disease

Mechanisms of Parkinson's disease
• Degeneration of dopaminergic neurons in the substantia nigra pars compacta (SNpc)

• Leads to decreased dopamine levels in the striatum (caudate nucleus and putamen)

• Disrupts the balance of the basal ganglia circuitry, affecting motor control and movement initiation

• Accumulation of abnormal protein aggregates called Lewy bodies

• Primarily composed of misfolded α-synuclein protein, which contributes to neuronal dysfunction and
cell death

• Found in surviving neurons of the SNpc and other brain regions (cortex, amygdala, locus coeruleus)

• Impairment of the nigrostriatal pathway

• Affects the initiation and control of voluntary movements, resulting in motor symptoms (bradykinesia,
rigidity, tremor)

• Caused by the loss of dopaminergic neurons projecting from the SNpc to the striatum

• Neurotransmitter imbalances

• Reduced dopamine levels lead to increased activity of the indirect pathway (inhibitory), resulting in
excessive inhibition of the thalamus and motor cortex

• Decreased activity of the direct pathway (excitatory), further contributing to the motor symptoms of
Parkinson's disease

• Imbalance between dopamine and other neurotransmitters (acetylcholine, glutamate, GABA) in the
basal ganglia

Symptoms of Parkinson's disease
• Motor symptoms

• Bradykinesia: slowness of movement, difficulty initiating and executing tasks (buttoning shirts, tying
shoelaces)
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• Rigidity: stiffness of muscles, resistance to passive movement, often described as "lead-pipe" or
"cogwheel" rigidity

• Resting tremor: typically unilateral, 4-6 Hz frequency, most prominent in the hands ("pill-rolling"
tremor) and less common in the legs or jaw

• Postural instability: impaired balance and coordination, increased risk of falls, especially in later stages
of the disease

• Gait disturbances: shuffling gait, reduced arm swing, difficulty turning, and freezing of gait (sudden,
brief inability to move)

• Non-motor symptoms

• Cognitive impairment and dementia: difficulty with attention, executive function, and memory,
increased risk of developing dementia in advanced stages

• Depression and anxiety: common mood disorders that can precede motor symptoms and affect quality
of life

• Sleep disorders: REM sleep behavior disorder (acting out dreams), insomnia, excessive daytime
sleepiness

• Autonomic dysfunction: orthostatic hypotension (drop in blood pressure upon standing), constipation,
urinary frequency or urgency

• Olfactory dysfunction: reduced sense of smell (hyposmia), often an early non-motor symptom

• Physical signs

• Masked facial expression (hypomimia): reduced facial muscle movement, leading to a "poker face"
appearance

• Micrographia: small, cramped handwriting that becomes progressively smaller and more difficult to
read

• Soft and monotonous speech (hypophonia): reduced volume and lack of inflection in speech

• Drooling (sialorrhea): due to reduced swallowing frequency and impaired control of oral and
pharyngeal muscles

• Stooped posture and festinating gait: flexed posture and short, shuffling steps with a tendency to
accelerate while walking

Causes and diagnosis of Parkinson's
• Potential causes

• Genetic factors

• Familial Parkinson's disease: accounts for 5-10% of cases, with mutations in genes (SNCA, LRRK2,
PRKN, PINK1, DJ-1)

• Genetic susceptibility: certain genetic variations increase the risk of developing Parkinson's disease

• Environmental factors

• Exposure to pesticides, herbicides, and heavy metals (rotenone, paraquat, manganese)

• Rural living and well-water consumption, possibly due to increased exposure to environmental toxins
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• Aging

• Increased risk with advancing age, with an average age of onset around 60 years

• Age-related changes in the brain may contribute to the development of Parkinson's disease

• Diagnostic methods 1. Clinical assessment

• Detailed medical history and neurological examination to assess motor symptoms and exclude other
conditions

• Assessment of motor symptoms using the Unified Parkinson's Disease Rating Scale (UPDRS), which
evaluates speech, facial expression, tremor, rigidity, bradykinesia, and postural stability 2.
Neuroimaging techniques

• Dopamine transporter (DaT) scan using single-photon emission computed tomography (SPECT):
assesses the integrity of dopaminergic neurons in the striatum, helping to differentiate Parkinson's
disease from essential tremor and drug-induced parkinsonism

• Magnetic resonance imaging (MRI) and computed tomography (CT): rule out other causes of
parkinsonism (vascular parkinsonism, multiple system atrophy, normal pressure hydrocephalus) 3.
Levodopa test

• Administering levodopa, a dopamine precursor, to observe the patient's response

• Significant improvement in motor symptoms (>30% reduction in UPDRS score) supports the diagnosis
of Parkinson's disease 4. Exclusion of other causes of parkinsonism

• Essential tremor: typically involves action tremor rather than resting tremor and does not respond to
levodopa

• Drug-induced parkinsonism: caused by dopamine-blocking medications (antipsychotics, antiemetics)
and resolves upon discontinuation of the offending drug

• Progressive supranuclear palsy: characterized by early postural instability, supranuclear gaze palsy,
and poor response to levodopa

• Corticobasal degeneration: presents with asymmetric apraxia, cortical sensory loss, and alien limb
phenomenon, in addition to parkinsonism

Historical and Cellular Aspects of Parkinson's Disease
• First described by James Parkinson in 1817 in his "Essay on the Shaking Palsy"

• Neurodegeneration in Parkinson's disease primarily affects dopaminergic neurons in the substantia
nigra

• Oxidative stress contributes to the progressive loss of dopaminergic neurons

• Mitochondrial dysfunction plays a role in the pathogenesis of Parkinson's disease

• Impaired function of the motor cortex results from the loss of dopaminergic input



Fiveable archived study guides Page 108

Unit 12 – Cardiovascular Health
Considerations
12.1 The Impact of Nutrition on Cardiovascular Wellness Across the
Lifespan
Parkinson's disease disrupts movement due to dopamine loss in the brain. Anti-Parkinsonian medications
aim to restore dopamine function or balance neurotransmitters, alleviating motor symptoms like tremors
and rigidity.

Various drug classes target different aspects of the disease. Dopaminergic drugs replenish dopamine,
while anticholinergics restore neurotransmitter balance. Understanding these medications is crucial for
effective symptom management and improved quality of life.

Overview of Anti-Parkinsonian Medications

Introduction to Parkinson's Disease
Parkinson's disease, first described by James Parkinson in 1817, is a progressive neurodegenerative
disorder affecting movement, balance, and coordination. It primarily results from the loss of
dopamine-producing neurons in the substantia nigra, disrupting the nigrostriatal pathway and leading to
motor symptoms.

Classes of anti-Parkinsonian medications
• Dopaminergic drugs enhance dopamine activity in the brain to alleviate Parkinson's symptoms

• Levodopa crosses the blood-brain barrier and converts to dopamine in the brain, replenishing
depleted levels

• Often combined with carbidopa to reduce peripheral side effects and increase central nervous system
availability

• Dopamine agonists (ropinirole, pramipexole) directly stimulate dopamine receptors, mimicking
dopamine's effects

• Monoamine oxidase B (MAO-B) inhibitors (selegiline, rasagiline) block dopamine breakdown by
MAO-B enzyme, prolonging its action

• Anticholinergic drugs (benztropine, trihexyphenidyl) block acetylcholine action in the brain, helping
restore dopamine-acetylcholine balance

• Catechol-O-methyltransferase (COMT) inhibitors (entacapone, tolcapone) prevent levodopa and
dopamine breakdown by COMT enzyme, prolonging levodopa's effects and increasing its bioavailability

Dopaminergic vs anticholinergic drugs
• Dopaminergic drugs provide effective improvement in motor symptoms (tremor, rigidity, bradykinesia)
and are considered first-line treatment

• Risks include dyskinesias (involuntary movements) with long-term use, "on-off" fluctuations in
symptom control, nausea, vomiting, and orthostatic hypotension
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• Anticholinergic drugs help control tremor and rigidity, particularly useful for younger patients with
predominant tremor

• Risks include cognitive impairment and confusion (especially in older patients), dry mouth,
constipation, urinary retention, and blurred vision

• Limited efficacy compared to dopaminergic drugs

Neurotransmitters in Parkinson's Disease
• Dopamine: Primary neurotransmitter affected in Parkinson's disease, with decreased levels leading to
motor symptoms

• Acetylcholine: Imbalance between dopamine and acetylcholine contributes to Parkinson's symptoms

• Glutamate: Excessive glutamate activity may contribute to disease progression

• GABA: Reduced GABA activity in the basal ganglia is associated with motor symptoms

Nursing considerations for Parkinson's medications
• Assess for contraindications and drug interactions before administration

• Monitor for common side effects

• Dopaminergic drugs: nausea, vomiting, orthostatic hypotension, dyskinesias

• Anticholinergic drugs: cognitive impairment, dry mouth, constipation, urinary retention

• Administer medications on time to maintain consistent dopamine levels

• Encourage patients to take medications with food to minimize gastrointestinal side effects

• Monitor for signs of impulse control disorders (compulsive gambling, hypersexuality)

• Assess for wearing-off and on-off phenomena, reporting to the physician for dose adjustments

• Be aware of potential drug interactions

• Levodopa: protein-rich foods, iron supplements, antacids

• MAO-B inhibitors: tyramine-rich foods (aged cheeses, cured meats), sympathomimetic drugs,
antidepressants

Patient education for Parkinson's treatment
• Emphasize the importance of taking medications as prescribed

• Maintain consistent timing of doses to prevent wearing-off and on-off phenomena

• Do not stop medications abruptly, as this can worsen symptoms

• Provide strategies for managing side effects

• Take medications with food to minimize gastrointestinal issues

• Change positions slowly to prevent orthostatic hypotension

• Practice good oral hygiene to combat dry mouth

• Encourage lifestyle modifications
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• Regular exercise (tai chi, yoga) to improve mobility and balance

• Healthy diet with adequate hydration

• Stress management and relaxation techniques (meditation, deep breathing)

• Educate about potential drug interactions and the need to inform all healthcare providers about
Parkinson's medications

• Discuss the importance of regular follow-up with the neurologist for medication adjustments

• Provide resources for support groups (Parkinson's Foundation, Michael J. Fox Foundation) and
Parkinson's disease organizations

12.2 Nutrition and Long-Term Cardiovascular Illnesses
Multiple sclerosis is a complex autoimmune disorder that attacks the central nervous system. It causes
demyelination, inflammation, and axonal damage, leading to a range of neurological symptoms that can
significantly impact daily life.

Diagnosis involves a combination of clinical evaluation, MRI scans, and cerebrospinal fluid analysis.
Treatment focuses on managing symptoms and slowing disease progression through immunomodulatory
therapies, which aim to reduce relapses and disability.

Overview of Multiple Sclerosis

Mechanisms of multiple sclerosis
• Autoimmune disorder involves the immune system mistakenly attacking the central nervous system
(CNS)

• T-cells, a type of white blood cell, cross the blood-brain barrier and enter the CNS causing damage

• Demyelination occurs when T-cells attack and damage the myelin sheath, the protective covering
around nerve fibers

• Damage to myelin disrupts the transmission of electrical signals along nerve fibers leading to impaired
function

• Scarring (sclerosis) occurs in multiple areas where myelin is damaged resulting in hardened, scar-like
tissue

• Axonal damage can occur as the disease progresses, where the nerve fibers (axons) themselves
become damaged

• Axonal damage leads to permanent neurological deficits and disability due to irreversible nerve
damage

• Inflammation in the CNS is caused by immune system activation

• Inflammatory chemicals contribute to further damage of myelin and nerve fibers exacerbating the
condition

• Neuroplasticity, the brain's ability to form new neural connections, can help compensate for some
damage
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Signs and symptoms of multiple sclerosis
• Visual disturbances such as optic neuritis, an inflammation of the optic nerve

• Blurred vision, double vision, or complete loss of vision in one eye can occur

• Sensory symptoms include numbness, tingling, or burning sensations in the face, body, or extremities

• Paresthesia, abnormal sensations such as pins and needles, may be experienced

• Motor symptoms involve muscle weakness, especially in the legs

• Difficulty with coordination and balance can be present

• Spasticity, stiffness and involuntary muscle spasms, may occur

• Fatigue is an overwhelming tiredness that worsens as the day progresses

• May be exacerbated by heat exposure (Uhthoff's phenomenon)

• Cognitive changes such as difficulty with attention, concentration, and memory

• Slowed information processing speed can be observed

• Bowel and bladder dysfunction including urgency, frequency, or incontinence

• Constipation may also be experienced

• Sexual dysfunction such as decreased libido, erectile dysfunction, or reduced vaginal lubrication

• Other symptoms can include vertigo and dizziness

• Pain, including trigeminal neuralgia and dysesthetic pain, may be present

• Emotional changes, such as depression or mood swings, can occur

Factors and diagnosis of multiple sclerosis
• Risk factors for developing MS include genetic susceptibility, where certain genes increase the risk

• Environmental factors such as low vitamin D levels, smoking, and Epstein-Barr virus infection may
play a role

• Geographic location, with higher prevalence in regions farther from the equator, is a contributing factor

• Age and gender, typically diagnosed between 20-40 years old and more common in women, are risk
factors

• Diagnostic methods involve a neurological examination to assess signs and symptoms

• Magnetic Resonance Imaging (MRI) detects lesions in the brain and spinal cord and helps rule out
other conditions

• Cerebrospinal fluid (CSF) analysis, obtained through a lumbar puncture, may show oligoclonal bands
and elevated IgG index suggesting MS

• Evoked potential tests measure the electrical activity of the brain in response to stimuli and can detect
subtle changes in nerve conduction

• McDonald Criteria are diagnostic guidelines that combine clinical presentation, MRI findings, and CSF
analysis to confirm MS diagnosis and rule out other possible causes
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• The Expanded Disability Status Scale (EDSS) is used to quantify disability in MS patients and monitor
disease progression

Types and Treatment of Multiple Sclerosis
• Relapsing-remitting MS is characterized by periods of symptom flare-ups followed by periods of
remission

• Progressive MS involves steady worsening of neurologic function over time without distinct relapses

• Immunomodulatory therapy is a primary treatment approach, using medications to modify the immune
system's response

• These treatments aim to reduce the frequency and severity of relapses and slow disease progression

12.3 Treatments and Nutrition
Multiple sclerosis (MS) is a complex autoimmune disease affecting the central nervous system. Treatment
focuses on managing symptoms and slowing disease progression through various medications, each with
unique benefits and risks.

Nurses play a crucial role in MS care, monitoring patients, administering treatments, and providing
education. Understanding the different drug classes, their mechanisms, and potential side effects is
essential for effective patient care and support.

Drugs Used in the Treatment of Multiple Sclerosis

Classes of multiple sclerosis drugs
• Disease-modifying therapies (DMTs) reduce inflammation and modulate the immune response

• Interferon beta decreases T-cell activation and migration across the blood-brain barrier (Avonex,
Rebif)

• Glatiramer acetate modulates the immune response by inducing regulatory T-cells and shifts cytokine
production from pro-inflammatory to anti-inflammatory (Copaxone)

• Sphingosine 1-phosphate (S1P) receptor modulators sequester lymphocytes in lymph nodes,
preventing entry into the central nervous system (CNS) (fingolimod, siponimod)

• Monoclonal antibodies target specific immune cells or proteins involved in MS pathogenesis and
reduce inflammation and prevent immune cell migration into the CNS (natalizumab, alemtuzumab,
ocrelizumab)

• Some monoclonal antibodies work through B-cell depletion, reducing the immune response

• Symptomatic treatments alleviate specific symptoms associated with MS

• Muscle relaxants reduce muscle spasticity by inhibiting spinal reflexes (baclofen, tizanidine)

• Anticholinergics manage bladder dysfunction by reducing involuntary bladder contractions
(oxybutynin, tolterodine)

• Antidepressants alleviate depression and other mood disorders associated with MS (SSRIs, TCAs)

• Fatigue management medications improve alertness and reduce fatigue through various mechanisms
(amantadine, modafinil)
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Multiple Sclerosis Pathophysiology
• Multiple sclerosis is an autoimmune disease affecting the central nervous system

• The disease process involves demyelination, leading to impaired nerve signal transmission

• Inflammation and the release of cytokines contribute to the damage of myelin and nerve fibers

• Over time, MS can lead to neurodegeneration and axonal damage, resulting in progressive disability

Benefits vs risks of medications
• Interferon beta reduces relapse rate and disease progression but can cause flu-like symptoms,
injection site reactions, and liver function abnormalities; contraindicated in severe depression and
pregnancy

• Glatiramer acetate reduces relapse rate and MRI lesion activity but can cause injection site reactions
and post-injection reactions (flushing, chest pain, palpitations); contraindicated in known
hypersensitivity to glatiramer acetate or mannitol

• Fingolimod offers oral administration and reduces relapse rate and disability progression but can
cause bradycardia, macular edema, and increased risk of infections; contraindicated in recent
myocardial infarction, unstable angina, stroke, or heart failure

• Natalizumab is highly effective in reducing relapse rate and disability progression but carries a risk of
progressive multifocal leukoencephalopathy (PML) and infusion reactions; contraindicated in active
infections and immunocompromised patients

• Alemtuzumab is highly effective in reducing relapse rate and disability progression but can cause
infusion reactions and increased risk of autoimmune disorders (thyroid, immune thrombocytopenia);
contraindicated in HIV infection, active tuberculosis, and pregnancy

Nursing considerations for treatments
• Monitoring parameters include: 1. Vital signs, especially heart rate and blood pressure (fingolimod,
alemtuzumab) 2. Liver function tests (interferon beta) 3. Complete blood count (alemtuzumab,
ocrelizumab) 4. Thyroid function tests (alemtuzumab) 5. Ophthalmic examinations (fingolimod) 6. MRI
for disease activity and PML risk (natalizumab)

• Potential drug interactions involve:

• Immunosuppressants: Increased risk of infections when combined with MS therapies

• Live vaccines: Avoid administration during treatment with immunomodulatory or immunosuppressive
MS therapies

• Antihypertensives: Potential additive effects on heart rate and blood pressure with fingolimod

• Antiarrhythmics: Potential additive effects on heart rate and conduction with fingolimod

• Administration considerations include:

• Proper injection technique and rotation of injection sites (interferon beta, glatiramer acetate)

• Observation for infusion reactions (natalizumab, alemtuzumab, ocrelizumab)

• First-dose monitoring for bradycardia (fingolimod, siponimod)
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• Patient education on self-administration and side effect management

Patient education for new medications
• Medication adherence strategies:

• Emphasize the importance of taking medication as prescribed

• Discuss strategies for remembering doses (pill boxes, alarms, medication apps)

• Address potential barriers to adherence (cost, side effects, forgetfulness)

• Lifestyle modifications:

• Encourage regular exercise and physical therapy to maintain mobility and manage symptoms

• Discuss the importance of a balanced diet and adequate hydration

• Stress the benefits of stress management techniques (relaxation, meditation, counseling)

• Advise on heat sensitivity and strategies for staying cool (air conditioning, cooling vests)

• Safety precautions:

• Inform patients about the increased risk of infections and the need for prompt reporting of symptoms

• Provide guidance on avoiding live vaccines during treatment

• Discuss the importance of regular monitoring and follow-up with healthcare providers

• Educate on the signs and symptoms of serious side effects (PML, autoimmune disorders)

• Encourage patients to wear medical alert bracelets or carry information about their MS treatment

• Support and resources:

• Provide information on local and online MS support groups (National Multiple Sclerosis Society)

• Share resources for financial assistance programs and medication copay cards (Patient Advocate
Foundation)

• Offer contact information for the healthcare team and emergency services
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Unit 13 – Nutrition for Pulmonary
Wellness
13.1 Assess and Analyze the Impact of Nutrition on the Pulmonary
System
Epilepsy is a neurological disorder characterized by recurrent seizures. These seizures result from
abnormal electrical activity in the brain, caused by an imbalance between excitatory and inhibitory
neurotransmitters.

Anticonvulsant drugs are the primary treatment for epilepsy. They work by reducing neuronal excitability
and raising the seizure threshold. Different classes of anticonvulsants target various mechanisms in the
brain to control seizures and improve quality of life for people with epilepsy.

Pathophysiology and Diagnosis of Epilepsy

Mechanisms and manifestations of epilepsy
• Abnormal neuronal activity in the brain results from excessive and synchronous firing of neurons due
to an imbalance between excitatory neurotransmitters like glutamate and inhibitory neurotransmitters
like GABA

• Clinical manifestations include seizures which can be generalized involving both hemispheres
(tonic-clonic, absence, myoclonic, atonic) or focal and localized to one area of the brain (simple focal
without loss of consciousness, complex focal with altered consciousness)

• Non-seizure symptoms may include aura (sensory, motor, or psychological symptoms before a
seizure) and postictal state (confusion, fatigue, or headache after a seizure)

Causes and diagnosis of epilepsy
• Common causes include genetic factors, structural brain abnormalities (traumatic brain injury, stroke,
brain tumors, congenital malformations), metabolic disorders, and infections (meningitis, encephalitis)

• Diagnostic methods involve a neurological examination, electroencephalogram (EEG) to record
electrical activity in the brain and identify abnormal patterns associated with seizures, neuroimaging like
MRI or CT scan, and blood tests to rule out metabolic causes

Neuronal excitability and seizure threshold
• Neuronal excitability refers to the ease with which neurons generate action potentials

• Seizure threshold is the level of stimulation required to trigger a seizure, influenced by factors such as
genetics, brain injury, and medication

• Anticonvulsant drugs aim to reduce neuronal excitability and raise the seizure threshold
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Anticonvulsant Drugs and Treatment Strategies

Classes of anticonvulsant drugs
• Sodium channel blockers like phenytoin, carbamazepine, and lamotrigine stabilize neuronal
membranes and reduce excitability

• GABA enhancers such as benzodiazepines (diazepam, lorazepam), barbiturates, and valproic acid
increase inhibitory GABA activity

• Calcium channel blockers including ethosuximide and gabapentin reduce calcium influx and
neurotransmitter release

• Glutamate antagonists like topiramate and perampanel block excitatory glutamate receptors

• Other mechanisms involve levetiracetam binding to synaptic vesicle protein SV2A and zonisamide
having multiple mechanisms (sodium and calcium channel blockade, GABA enhancement)

Effects and interactions of anticonvulsants
• Therapeutic effects aim for seizure control and reduction in frequency and severity

• Common side effects include drowsiness, dizziness, ataxia, cognitive impairment (memory,
concentration), gastrointestinal upset (nausea, vomiting), weight changes, and potentially serious skin
rash (Stevens-Johnson syndrome)

• Drug interactions can occur with enzyme inducers (phenytoin, carbamazepine) decreasing levels of
other drugs, enzyme inhibitors (valproic acid) increasing levels of other drugs, and oral contraceptives
being less effective with enzyme-inducing anticonvulsants

Nursing considerations for anticonvulsants
• Assess for allergies and contraindications before administering anticonvulsants

• Monitor therapeutic drug levels (phenytoin, carbamazepine, valproic acid) and assess for side effects,
adverse reactions, and signs of toxicity (nystagmus, ataxia, slurred speech)

• Educate patients on the importance of adherence, not stopping medications abruptly, and having
regular follow-up with their healthcare provider

• Administer with food if gastrointestinal upset occurs

• Perform antiepileptic drug monitoring to ensure therapeutic levels and adjust dosages as needed

Patient education for epilepsy medications
• Emphasize the importance of taking medications as prescribed and discuss potential side effects and
when to seek medical attention

• Advise on maintaining a consistent sleep schedule, keeping a seizure diary to track triggers and
medication effectiveness, and the impact of epilepsy on daily activities (driving, swimming, working)

• Provide information on support groups and resources and emphasize the need for regular follow-up
with healthcare providers
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Treatment approaches for seizure types
• Generalized tonic-clonic seizures use first-line treatments like valproic acid, lamotrigine, levetiracetam
and second-line options such as phenytoin, carbamazepine, topiramate

• Absence seizures are treated with first-line ethosuximide, valproic acid, lamotrigine while avoiding
carbamazepine and gabapentin which may worsen absence seizures

• Focal seizures use first-line carbamazepine, lamotrigine, levetiracetam and second-line phenytoin,
zonisamide, topiramate

• Status epilepticus (prolonged or repetitive seizures) requires emergency treatment with
benzodiazepines (diazepam, lorazepam), phenytoin, phenobarbital and refractory cases may need
anesthesia (propofol, midazolam)

• Non-pharmacological treatments include ketogenic diet (high-fat, low-carbohydrate) for refractory
epilepsy in children, vagus nerve stimulation (VNS) for refractory focal seizures, and surgical resection
of seizure focus in selected cases

• For drug-resistant epilepsy, combination therapy or alternative treatment options may be considered

13.2 Plan Nutritional Strategies to Impact Pulmonary Wellness
Migraine headaches are complex neurological disorders involving the trigeminovascular system. They're
characterized by phases of symptoms, from prodrome to postdrome, with triggers ranging from stress to
dietary factors. Understanding these mechanisms is crucial for effective management.

Pharmacological treatment of migraines includes preventive and acute medications. Triptans and
ergotamines are key players in acute treatment, working on serotonin receptors to relieve symptoms. Each
drug class has specific side effects and contraindications that nurses must consider when administering
treatment.

Pathophysiology and Symptoms of Migraine Headaches

Mechanisms of migraine headaches
• Neurological disorder involving the trigeminovascular system

• Trigeminal nerve innervates the meninges and cerebral blood vessels

• Activation of trigeminal nerve releases vasoactive peptides (CGRP, substance P) causing vasodilation
and neurogenic inflammation

• Cortical spreading depression (CSD) wave of neuronal and glial depolarization followed by
suppression of neural activity associated with aura symptoms and activation of trigeminal nerve

• Serotonergic dysfunction: imbalance in serotonin levels may contribute to migraine pathogenesis by
increasing pain sensitivity and vasodilation

Triggers and symptoms of migraines
• Common triggers include stress and anxiety, hormonal changes (menstrual cycle, menopause), sleep
disturbances (insomnia, oversleeping), dietary factors (alcohol, caffeine, certain foods), and
environmental factors (bright lights, loud noises, strong odors)

• Symptoms occur in phases:
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• Prodrome (hours to days before headache) characterized by fatigue, mood changes, food cravings,
neck stiffness

• Aura (occurs in some patients, usually before headache) involves visual disturbances (flashing lights,
blind spots), sensory disturbances (tingling, numbness), and language disturbances (difficulty speaking)

• Headache phase presents with unilateral, pulsating pain of moderate to severe intensity aggravated
by physical activity along with nausea, vomiting, photophobia, and phonophobia

• Postdrome (after headache resolves) characterized by fatigue, cognitive difficulties, mood changes

Pharmacological Management of Migraine Headaches

Classes of migraine medications
• Preventive medications (prophylaxis) taken regularly to reduce frequency and severity of migraines
include beta-blockers (propranolol, metoprolol), antidepressants (amitriptyline, venlafaxine),
anticonvulsants (topiramate, valproic acid), and CGRP antagonists (erenumab, fremanezumab)

• Acute treatment medications (abortive therapy) taken at the onset of a migraine to relieve symptoms
include triptans (sumatriptan, rizatriptan), ergotamines (ergotamine, dihydroergotamine), NSAIDs
(ibuprofen, naproxen), and combination analgesics (acetaminophen/aspirin/caffeine)

Pharmacology of triptans vs ergotamines
• Triptans are selective serotonin (5-HT) receptor agonists primarily targeting 5-HT1B and 5-HT1D
receptors causing vasoconstriction of dilated cranial blood vessels, inhibition of vasoactive peptide
release (CGRP, substance P), reduction of neurogenic inflammation and pain transmission

• Ergotamines are nonselective serotonin receptor agonists with affinity for 5-HT1B, 5-HT1D, and
5-HT1F receptors causing vasoconstriction of cranial blood vessels, inhibition of trigeminal nerve
activation and pain transmission, and reduction of neurogenic inflammation

Side effects of migraine drugs
• Triptans side effects include paresthesia, chest tightness, fatigue, dizziness, nausea and are
contraindicated in patients with cardiovascular disease, uncontrolled hypertension, or hemiplegic
migraine with drug interactions involving MAO inhibitors, ergotamines, SSRIs, SNRIs

• Ergotamines side effects include nausea, vomiting, abdominal pain, muscle cramps, paresthesia and
are contraindicated in patients with cardiovascular disease, uncontrolled hypertension, or pregnancy
with drug interactions involving triptans, macrolide antibiotics, protease inhibitors

• Beta-blockers side effects include fatigue, dizziness, hypotension, bradycardia, sexual dysfunction
and are contraindicated in patients with asthma, heart block, or severe peripheral vascular disease with
drug interactions involving calcium channel blockers, antiarrhythmics, insulin

• Anticonvulsants side effects include drowsiness, dizziness, weight changes, cognitive impairment with
drug interactions involving oral contraceptives, valproic acid, carbamazepine

Nursing considerations for migraine treatment
• Assessment involves obtaining a thorough headache history including triggers, frequency, severity
and assessing for contraindications and drug interactions before administering medications
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• Administration ensures proper dosing and route of administration for each medication and educates
patients on the proper use of acute treatment medications (take at onset of migraine)

• Monitoring assesses for effectiveness of treatment and any adverse effects and monitors vital signs,
especially in patients taking ergotamines or triptans

• Patient education teaches patients about the importance of avoiding triggers and maintaining a
healthy lifestyle and instructs patients on the proper use, storage, and disposal of medications while
encouraging patients to keep a headache diary to track triggers, symptoms, and treatment
effectiveness

Patient education for migraine management
• Lifestyle modifications include stress management techniques (relaxation, meditation, exercise),
maintaining a regular sleep schedule, avoiding known triggers (certain foods, alcohol, caffeine), staying
hydrated and eating a balanced diet

• Proper use of medications involves taking preventive medications as prescribed even when feeling
well, using acute treatment medications at the onset of a migraine not exceeding recommended
dosage, and avoiding medication overuse which can lead to rebound headaches

• Tracking migraines and treatment effectiveness by keeping a headache diary to record triggers,
symptoms, and response to medications and sharing the diary with healthcare providers to optimize
treatment plan

• Follow-up care schedules regular check-ups with healthcare providers to monitor progress and adjust
treatment as needed and reports any adverse effects or changes in migraine patterns to healthcare
providers

• Support and resources include joining a migraine support group or seeking counseling to cope with
the impact of migraines on daily life and utilizing reputable online resources (American Migraine
Foundation, National Headache Foundation) for additional information and support

13.3 Implement Nutritional Strategies to Impact Pulmonary Wellness
Intracranial emergencies are critical situations that can quickly become life-threatening. These conditions,
including strokes, traumatic brain injuries, and meningitis, require rapid assessment and intervention to
prevent permanent brain damage or death.

Understanding the pathophysiology, causes, and treatments for intracranial emergencies is crucial for
healthcare providers. From osmotic agents to thrombolytics, the medications used in these situations can
have powerful effects on brain function and require careful monitoring and administration.

Intracranial Emergencies

Pathophysiology of intracranial emergencies
• Ischemic stroke

• Blockage of blood vessels in the brain leads to decreased blood flow and oxygen supply causing
damage to brain tissue (infarction)

• Sudden onset of focal neurological deficits occurs such as weakness, numbness, or speech difficulties
depending on the area of the brain affected

• Hemorrhagic stroke
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• Rupture of blood vessels in the brain causes bleeding and increased intracranial pressure
compressing and damaging brain tissue

• Severe headache, nausea, vomiting, altered mental status, and focal neurological deficits develop due
to the bleeding and increased pressure

• Traumatic brain injury (TBI)

• Direct or indirect force to the head causes damage to brain tissue and blood vessels leading to
bruising (contusion), tearing (laceration), or bleeding (hemorrhage)

• Loss of consciousness, confusion, headache, nausea, vomiting, and focal neurological deficits occur
depending on the severity and location of the injury

• Meningitis

• Inflammation of the meninges (protective membranes covering the brain and spinal cord) occurs due
to bacterial, viral, or fungal infection

• Severe headache, fever, neck stiffness, photophobia, and altered mental status develop as the
infection spreads and causes inflammation

Causes and diagnosis of intracranial emergencies
• Ischemic stroke

• Caused by atherosclerosis (plaque buildup), cardiac embolism (clot from the heart), small vessel
occlusion, and other less common causes

• Diagnosed using CT scan, MRI, CT angiography, and MR angiography to visualize the blockage and
affected brain tissue

• Hemorrhagic stroke

• Caused by hypertension (high blood pressure), aneurysms (weakened blood vessel walls),
arteriovenous malformations (abnormal blood vessel connections), and bleeding disorders

• Diagnosed using CT scan, MRI, CT angiography, and lumbar puncture to identify the location and
cause of the bleeding

• Traumatic brain injury (TBI)

• Caused by falls, motor vehicle accidents, sports-related injuries, and assaults

• Diagnosed using CT scan, MRI, and neurological examination to assess the extent and location of the
injury

• Meningitis

• Caused by bacterial (Streptococcus pneumoniae, Neisseria meningitidis), viral (enteroviruses, herpes
simplex virus), or fungal (Cryptococcus) infections

• Diagnosed using lumbar puncture (spinal tap), blood cultures, and PCR testing of cerebrospinal fluid
to identify the causative organism

Brain physiology and regulation
• Blood-brain barrier: A selective semipermeable border that separates the circulating blood from the
brain extracellular fluid, regulating the passage of substances into the brain
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• Cerebral autoregulation: The brain's ability to maintain relatively constant blood flow despite changes
in perfusion pressure, ensuring adequate oxygen and nutrient supply

• Neurotransmitters: Chemical messengers that transmit signals across synapses, playing crucial roles
in brain function and communication between neurons

• Neuroplasticity: The brain's ability to reorganize itself by forming new neural connections, which is
important for recovery and adaptation following injury or disease

• Cerebral edema: Swelling of brain tissue due to excess fluid accumulation, which can increase
intracranial pressure and compromise brain function

Intracranial Emergency Drugs

Key features of intracranial emergency drugs
• Osmotic agents (mannitol, hypertonic saline)

• Reduce intracranial pressure by drawing water from the brain into the bloodstream through osmosis

• Used in patients with increased intracranial pressure due to stroke, TBI, or brain tumors to prevent
further damage

• Anticonvulsants (phenytoin, levetiracetam)

• Prevent or control seizures by reducing neuronal excitability through various mechanisms (sodium
channel blockade, synaptic vesicle protein binding)

• Used in patients with seizures due to intracranial emergencies or as prophylaxis in high-risk patients
to prevent seizure-related complications

• Thrombolytics (alteplase)

• Break down blood clots to restore blood flow in ischemic stroke by converting plasminogen to plasmin,
which degrades fibrin clots

• Used in selected patients with acute ischemic stroke within a specific time window (3-4.5 hours) to
minimize brain damage

• Antibiotics (ceftriaxone, vancomycin)

• Treat or prevent bacterial infections in the brain or meninges by inhibiting bacterial cell wall synthesis
or protein synthesis

• Used in patients with suspected or confirmed bacterial meningitis or brain abscess to control the
infection and prevent complications

Effects of intracranial emergency medications
• Osmotic agents

• Reduce intracranial pressure and improve cerebral perfusion by decreasing brain water content and
increasing plasma osmolarity

• Side effects include electrolyte imbalances (hyponatremia, hyperkalemia), dehydration, and renal
dysfunction (acute kidney injury)
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• May enhance the effects of loop diuretics (furosemide) and increase the risk of electrolyte
disturbances

• Anticonvulsants

• Control or prevent seizures by stabilizing neuronal membranes and reducing excitatory
neurotransmission

• Side effects include dizziness, drowsiness, and allergic reactions (rash, Stevens-Johnson syndrome)

• May interact with other CNS depressants (benzodiazepines, opioids), increasing the risk of sedation
and respiratory depression

• Thrombolytics

• Restore blood flow in ischemic stroke by dissolving blood clots, reducing infarct size, and improving
neurological outcomes

• Side effects include bleeding complications, particularly intracranial hemorrhage, which can worsen
neurological deficits

• Contraindicated with anticoagulants (heparin, warfarin) and antiplatelet agents (aspirin, clopidogrel)
due to increased bleeding risk

• Antibiotics

• Treat or prevent bacterial infections in the brain or meninges, reducing inflammation, neurological
damage, and mortality

• Side effects include gastrointestinal disturbances (nausea, diarrhea), allergic reactions, and
nephrotoxicity (vancomycin)

• May interact with other medications, affecting their absorption (oral antibiotics), metabolism (CYP450
inducers or inhibitors), or elimination (probenecid)

Nursing considerations for intracranial emergencies
• Assessment

• Monitor vital signs (blood pressure, heart rate, respiratory rate, temperature), neurological status
(Glasgow Coma Scale, pupillary response), and signs of drug toxicity or adverse reactions

• Assess for contraindications (active bleeding, recent surgery) and precautions (renal impairment,
allergies) before administering medications

• Administration

• Ensure proper dose, route (IV, oral), and timing (loading dose, maintenance dose) of medication
administration

• Follow institutional protocols and guidelines for medication preparation (reconstitution, dilution) and
administration (infusion rates, compatibility)

• Monitoring

• Observe for therapeutic effects (improved neurological function, seizure control) and potential side
effects (bleeding, hypotension, electrolyte imbalances) of medications
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• Monitor laboratory values, such as electrolytes (sodium, potassium), renal function (creatinine, blood
urea nitrogen), and coagulation studies (INR, aPTT), as appropriate

• Collaboration

• Work closely with the interdisciplinary team (physicians, pharmacists, therapists) to ensure optimal
patient care and management

• Communicate any changes in patient status (neurological deterioration, adverse drug reactions) or
response to medications to the healthcare team promptly

Patient education for intracranial medications
• Medication purpose and effects

• Explain the purpose of each medication (reduce intracranial pressure, control seizures, dissolve clots,
treat infection) and its expected effects on the patient's condition

• Discuss the importance of adhering to the prescribed medication regimen (dose, frequency, duration)
to achieve optimal therapeutic outcomes

• Side effects and precautions

• Inform patients and caregivers about potential side effects (bleeding, drowsiness, electrolyte
imbalances) and how to manage them (report to healthcare provider, take with food, monitor intake and
output)

• Provide instructions on precautions to take while taking the medications, such as avoiding alcohol
(increased CNS depression), driving (impaired alertness), or sudden position changes (orthostatic
hypotension)

• Administration and storage

• Teach patients or caregivers how to properly administer medications, especially if they will be taken at
home (oral antibiotics, anticonvulsants), including techniques for measuring liquid doses or crushing
tablets

• Provide guidance on proper storage conditions for the medications (room temperature, refrigeration,
protection from light) and safe disposal of unused or expired medications

• Follow-up and communication

• Encourage patients to keep follow-up appointments (neurological assessments, imaging studies,
laboratory tests) and communicate any concerns or changes in their condition to the healthcare team

• Provide contact information for the healthcare team (nurse, physician, pharmacist) and emphasize the
importance of reporting any adverse reactions (allergic reactions, excessive bleeding) or worsening
symptoms (seizures, altered mental status) promptly

13.4 Evaluate Nutritional Strategies to Impact Pulmonary Wellness
Antidepressants are powerful medications that help balance brain chemicals to improve mood and reduce
anxiety. They come in different types, each with unique mechanisms and side effects, targeting
neurotransmitters like serotonin and norepinephrine.

Understanding how antidepressants work is crucial for nurses. These drugs require careful monitoring,
patient education, and lifestyle support. Nurses play a key role in helping patients navigate treatment,
manage side effects, and achieve optimal mental health outcomes.
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Types and Characteristics of Antidepressants

Types of antidepressants
• Selective Serotonin Reuptake Inhibitors (SSRIs) increase serotonin levels in the brain by blocking its
reuptake in the synapse, leading to improved mood and reduced anxiety (fluoxetine, sertraline,
paroxetine, citalopram, escitalopram)

• Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs) block the reuptake of both serotonin and
norepinephrine, making them effective for treating depression and various anxiety disorders
(venlafaxine, duloxetine, desvenlafaxine)

• Tricyclic Antidepressants (TCAs) block the reuptake of serotonin and norepinephrine while also
antagonizing certain receptors, but they often cause more side effects compared to SSRIs and SNRIs
(amitriptyline, nortriptyline, imipramine, desipramine)

• Monoamine Oxidase Inhibitors (MAOIs) inhibit the enzyme monoamine oxidase, which breaks down
monoamine neurotransmitters, resulting in increased levels of these neurotransmitters in the brain;
however, they require dietary restrictions and have a higher risk of serious drug interactions
(phenelzine, tranylcypromine, isocarboxazid)

• Atypical Antidepressants have unique mechanisms of action that differ from the other classes, and
their side effect profiles vary depending on the specific drug (bupropion, mirtazapine, trazodone,
vilazodone, vortioxetine)

Mechanisms, Indications, and Side Effects

Mechanisms and effects of antidepressants
• SSRIs, SNRIs, and TCAs work by inhibiting the reuptake of serotonin and/or norepinephrine in the
brain, leading to increased levels of these neurotransmitters in the synaptic cleft and improved mood
regulation

• MAOIs increase the levels of monoamine neurotransmitters by inhibiting their breakdown by the
enzyme monoamine oxidase

• Atypical antidepressants have varied mechanisms of action, such as inhibiting dopamine and
norepinephrine reuptake (bupropion) or acting as a serotonin receptor antagonist and reuptake inhibitor
(trazodone)

• Antidepressants are primarily indicated for treating major depressive disorder, various anxiety
disorders (generalized anxiety disorder, panic disorder, social anxiety disorder), obsessive-compulsive
disorder (OCD), post-traumatic stress disorder (PTSD), and certain chronic pain conditions
(fibromyalgia, neuropathic pain)

• Common side effects of SSRIs and SNRIs include nausea, vomiting, diarrhea, headache, dizziness,
insomnia, and sexual dysfunction

• TCAs often cause anticholinergic effects (dry mouth, constipation, urinary retention, blurred vision),
sedation, weight gain, and orthostatic hypotension

• MAOIs can cause hypertensive crisis if dietary restrictions are not followed, as well as insomnia,
dizziness, and weight gain
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• Side effects of atypical antidepressants vary depending on the specific drug and its mechanism of
action

Neurotransmitter imbalance and therapeutic window
• Antidepressants aim to correct neurotransmitter imbalances associated with major depressive
disorder and other mental health conditions

• The therapeutic window represents the range of drug concentrations that provide the desired
therapeutic effect while minimizing adverse effects

Nursing Considerations

Nursing considerations for antidepressants
• Assess the patient's mental status, mood, and suicidal ideation before and during antidepressant
treatment, and monitor for signs of serotonin syndrome (agitation, tremor, hyperthermia)

• Review the patient's medication list and medical history to identify potential drug interactions and
contraindications

• Administer antidepressants as prescribed, usually once daily, and educate patients on the importance
of taking the medication consistently to achieve optimal therapeutic effects

• Inform patients that the full therapeutic effects of antidepressants may take several weeks to occur,
and encourage them to continue taking the medication as prescribed

• Monitor patients closely for worsening of depression or emergence of suicidal thoughts, especially
during the first few weeks of treatment, and report any concerns to the prescribing physician

• Educate patients about the risks of abrupt discontinuation of antidepressants and the need for gradual
dose reduction under the guidance of their healthcare provider to prevent discontinuation syndrome

• Advise patients to avoid alcohol and illicit drugs while taking antidepressants, as they can interfere
with the medication's effectiveness and increase the risk of adverse effects

• Regularly assess the patient's response to treatment and any side effects, collaborating with the
healthcare team to adjust the medication dosage or switch to a different antidepressant if needed

• Encourage patients to participate in therapy and support groups as part of their comprehensive
treatment plan for depression or anxiety disorders

• Be aware of augmentation strategies that may be employed if initial antidepressant treatment is not
fully effective

Patient Education

Patient education for antidepressant use
• Provide clear and concise information about the purpose, expected benefits, and potential side effects
of the prescribed antidepressant, emphasizing the importance of taking the medication as directed and
not stopping abruptly

• Explain that antidepressants have a delayed onset of therapeutic effects, typically taking several
weeks to achieve full efficacy, and encourage patients to be patient and persistent with their treatment
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• Recommend lifestyle modifications that can support mental health, such as regular exercise (walking,
swimming, yoga), a balanced diet rich in fruits, vegetables, and whole grains, and good sleep hygiene
(consistent sleep schedule, relaxing bedtime routine)

• Advise patients to limit their alcohol consumption and avoid illicit drugs, as they can interfere with the
effectiveness of antidepressants and increase the risk of adverse effects

• Teach patients stress-reduction techniques, such as meditation, deep breathing exercises, or
progressive muscle relaxation, to help manage symptoms of depression and anxiety

• Encourage patients to build a strong support system, including family, friends, and support groups,
and engage in activities they find enjoyable and meaningful, such as hobbies, volunteering, or spending
time in nature

• Teach patients to recognize and challenge negative thought patterns associated with depression and
anxiety, replacing them with more balanced and realistic thoughts

• Emphasize the importance of regular follow-up appointments with healthcare providers to monitor
treatment progress, adjust medication as needed, and address any concerns or questions

• Encourage patients to keep a mood diary to track their symptoms, side effects, and any triggers or
stressors that may impact their mental health, and share this information with their healthcare team

• Provide patients with resources for additional support, such as crisis hotlines, local mental health
organizations, or online support communities, and encourage them to reach out if they experience
worsening symptoms or suicidal thoughts

• Reinforce the importance of open and honest communication with healthcare providers about any
concerns, questions, or challenges related to antidepressant treatment, ensuring that patients feel
supported and empowered in their journey towards improved mental health
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Unit 14 – Considerations for Pulmonary
Health
14.1 The Impact of Nutrition on Pulmonary Wellness Across the
Lifespan
Antipsychotics are powerful medications that help manage psychotic disorders like schizophrenia. They
work by blocking dopamine receptors in the brain, reducing symptoms like hallucinations and delusions.
These drugs come in two main types: first-generation and second-generation.

Nurses play a crucial role in administering antipsychotics and monitoring patients. They assess mental
status, watch for side effects, and educate patients on proper use. Understanding these medications is key
for providing effective care and supporting patients' recovery.

Antipsychotic Medications

Key features of antipsychotic medications
• Treat psychotic disorders including schizophrenia and bipolar disorder by reducing symptoms such as
hallucinations, delusions, and disordered thinking

• Act on dopamine receptors in the brain, specifically as antagonists at D2 receptors, which reduces
dopaminergic neurotransmission in the mesolimbic pathway associated with psychotic symptoms

• Classified into two main categories: first-generation (typical) antipsychotics (haloperidol,
chlorpromazine) and second-generation (atypical) antipsychotics (risperidone, olanzapine)

• Some antipsychotics have additional mechanisms of action, including antagonism at serotonin
5-HT2A receptors, histamine H1 receptors, and muscarinic acetylcholine receptors, which can
contribute to their therapeutic effects and side effect profiles

• Antipsychotics primarily work through receptor antagonism, particularly on neurotransmitters like
dopamine and serotonin

First vs second-generation antipsychotics
• First-generation antipsychotics (FGAs) like haloperidol and chlorpromazine primarily act on D2
receptors and are effective in treating positive symptoms of schizophrenia such as hallucinations and
delusions

• FGAs have a higher risk of extrapyramidal side effects (EPS) including Parkinsonism, dystonia,
akathisia, and tardive dyskinesia due to their strong D2 receptor antagonism

• Second-generation antipsychotics (SGAs) like risperidone, olanzapine, quetiapine, and aripiprazole
act on multiple receptors (D2, 5-HT2A, H1, muscarinic) and are effective in treating both positive and
negative symptoms of schizophrenia

• SGAs have a lower risk of EPS compared to FGAs but a higher risk of metabolic side effects such as
weight gain, dyslipidemia, hyperglycemia, and diabetes mellitus due to their effects on multiple receptor
types

• Both FGAs and SGAs exhibit antidopaminergic effects, which are crucial for their therapeutic action
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Symptom Management and Monitoring
• Antipsychotics are effective in managing positive symptoms (e.g., hallucinations, delusions) and
negative symptoms (e.g., social withdrawal, lack of motivation) of schizophrenia

• Regular therapeutic drug monitoring is essential to ensure optimal dosing and minimize side effects

• Patients should be monitored for the development of metabolic syndrome, a cluster of conditions
including increased blood pressure, high blood sugar, excess body fat, and abnormal cholesterol levels

Nursing considerations for antipsychotics
• Assess the patient's mental status and behavior before administering antipsychotics to establish a
baseline and monitor for changes

• Monitor vital signs, especially blood pressure and heart rate, as antipsychotics can cause orthostatic
hypotension and tachycardia

• Administer the medication as prescribed, ensuring the correct dose, route, and frequency to optimize
therapeutic effects and minimize side effects

• Observe for side effects, including EPS (muscle rigidity, tremor, restlessness), metabolic changes
(weight gain, increased appetite, fatigue), and anticholinergic effects (dry mouth, constipation, urinary
retention)

• Assess the patient's response to the medication, looking for improvement in psychotic symptoms and
the ability to perform daily activities and engage in therapy

• Collaborate with the healthcare team to adjust the medication regimen as needed based on the
patient's response and side effects, ensuring optimal treatment outcomes

Patient education for antipsychotic use
• Explain the purpose and expected benefits of the antipsychotic medication, emphasizing the
importance of consistent use for symptom management and improved quality of life

• Discuss potential side effects and how to manage them, including the importance of regular
monitoring (blood glucose, lipids, weight), strategies to minimize weight gain (healthy diet, regular
exercise), and reporting any new or worsening side effects to the healthcare team

• Emphasize the importance of adherence to the prescribed regimen, taking the medication consistently
even when feeling better, and not stopping the medication without consulting the prescriber to prevent
relapse and maintain treatment efficacy

• Encourage open communication with the healthcare team, discussing concerns, questions, or
challenges related to the medication, and attending regular follow-up appointments to ensure optimal
treatment and monitoring

• Provide resources for additional support, such as mental health support groups and educational
materials on the disorder and its treatment, to empower patients and promote self-management and
recovery



Fiveable archived study guides Page 129

14.2 Nutrition and Chronic Pulmonary Illnesses
Mood stabilizers are crucial in managing bipolar disorder, with lithium as the gold standard. These
medications work by modulating neurotransmitters, offering neuroprotection, and regulating mood. They
prevent manic and depressive episodes, reducing the frequency and severity of mood swings.

Lithium and anticonvulsants like valproic acid, carbamazepine, and lamotrigine are the main mood
stabilizers. Each has unique effects and side effects, requiring careful monitoring and patient education.
Nurses play a vital role in assessing, monitoring, and educating patients on these medications.

Mood Stabilizers

Key features of mood stabilizers
• Lithium serves as the gold standard treatment for bipolar disorder by reducing frequency and severity
of manic and depressive episodes through modulation of neurotransmitter systems (serotonin,
dopamine, and glutamate), neuroprotective effects via increased brain-derived neurotrophic factor
(BDNF), and inhibition of glycogen synthase kinase-3 (GSK-3) which regulates mood and
neuroplasticity

• Anticonvulsants (valproic acid, carbamazepine, lamotrigine) are used as alternatives or adjuncts to
lithium

• Valproic acid and carbamazepine enhance GABA neurotransmission leading to mood stabilization
and reduce neuronal excitability while modulating dopamine and serotonin systems

• Lamotrigine blocks voltage-gated sodium channels stabilizing neuronal membranes and reduces
glutamate release contributing to mood stabilization

Effects of lithium and anticonvulsants
• Lithium prevents manic and depressive episodes, reduces suicide risk, but has side effects including
nausea, diarrhea, tremor, weight gain, hypothyroidism, nephrogenic diabetes insipidus, and a narrow
therapeutic index requiring regular serum level monitoring

• Drug interactions with NSAIDs, ACE inhibitors, and thiazide diuretics can increase lithium levels

• Valproic acid reduces manic episodes and rapid cycling but may cause nausea, vomiting, weight gain,
hepatotoxicity, pancreatitis, teratogenicity, and interacts with aspirin, warfarin, and other
anticonvulsants

• Carbamazepine reduces manic episodes and rapid cycling with side effects of dizziness, drowsiness,
nausea, liver enzyme induction, agranulocytosis, and interactions with oral contraceptives, warfarin,
and other anticonvulsants

• Lamotrigine prevents depressive episodes and rapid cycling but may lead to dizziness, drowsiness,
headache, rash (including rare but serious Stevens-Johnson syndrome), and interacts with valproic
acid, carbamazepine, and oral contraceptives

Pharmacokinetics and Safety Considerations
• Therapeutic index is crucial for mood stabilizers, especially lithium, as the difference between
therapeutic and toxic doses is narrow
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• Pharmacokinetics of mood stabilizers influence dosing schedules and potential for drug-drug
interactions

• Mood episodes can affect medication adherence and alter drug metabolism

• Long-term use of some mood stabilizers may lead to neurotoxicity, requiring careful monitoring

• Drug-drug interactions can significantly impact mood stabilizer efficacy and safety

Nursing care for mood stabilizer patients
• Assessment involves evaluating mental status, mood, behavior, medication adherence, side effects,
serum drug levels (lithium, valproic acid), renal and thyroid function (lithium), liver function (valproic
acid, carbamazepine), and hematologic parameters (carbamazepine, lamotrigine)

• Monitoring includes regular serum drug level measurements (lithium, valproic acid), periodic renal,
thyroid, liver, and hematologic function tests, mood, behavior, treatment response, and emergence of
side effects or adverse reactions

• Interventions involve administering medications as prescribed, educating patients and families about
medication use, side effects, and importance of adherence, encouraging healthy lifestyle habits (regular
sleep, exercise, stress management), collaborating with mental health professionals for comprehensive
care, and adjusting medication dosages or switching medications as needed based on clinical response
and side effects

Patient education for mood stabilizers
• Emphasize the importance of medication adherence for preventing relapses and maintaining stability

• Inform patients about common side effects and encourage reporting of severe or persistent side
effects to healthcare providers

• Stress the significance of regular blood tests and monitoring for safety and dose adjustments

• Advise patients to avoid abrupt discontinuation of mood stabilizers as this can lead to relapse or
withdrawal symptoms

• Educate about potential drug interactions and the need to inform all healthcare providers about mood
stabilizer use

• Highlight the importance of a healthy lifestyle including regular sleep, exercise, and stress reduction
techniques

• Encourage open communication with healthcare providers and support systems about mood changes
and treatment concerns

• Provide resources for additional support such as therapy, support groups, and crisis hotlines

14.3 Treatments and Nutrition
Anxiolytics and sedative-hypnotics help manage anxiety disorders and sleep issues. These drugs work by
enhancing GABA activity or targeting specific receptors in the brain, helping to calm nerves and promote
restful sleep.

Nurses need to know the mechanisms, effects, and safety considerations for these medications. From
assessing patients to administering drugs and educating about side effects, nurses help ensure safe and
effective use of anxiolytics and sedative-hypnotics.
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Anxiolytics and Sedative-Hypnotics

Features of anxiolytics and sedative-hypnotics
• Anxiolytics reduce symptoms of anxiety disorders (generalized anxiety disorder, panic disorder,
phobias) by decreasing restlessness, nervousness, and excessive worry

• Common anxiolytics include benzodiazepines (alprazolam, lorazepam) and buspirone

• Sedative-hypnotics treat insomnia and sleep disorders by promoting sleep onset and maintaining
sleep duration

• Examples of sedative-hypnotics include benzodiazepines (temazepam, triazolam),
non-benzodiazepine hypnotics (zolpidem, eszopiclone), and melatonin receptor agonists (ramelteon)

Mechanisms vs effects of anxiety medications
• Benzodiazepines enhance the activity of GABA, the primary inhibitory neurotransmitter in the CNS

• Side effects include drowsiness, dizziness, impaired coordination, memory impairment, and
respiratory depression

• May have additive CNS depression with other CNS depressants (alcohol, opioids) and increase risk of
falls and fractures in older adults

• Buspirone acts as a partial agonist at serotonin 5-HT1A receptors, reducing anxiety without causing
significant sedation or cognitive impairment

• Side effects include dizziness, nausea, headache, and nervousness

• Combining with other serotonergic agents (SSRIs, SNRIs) may increase the risk of serotonin
syndrome

• Non-benzodiazepine hypnotics (zolpidem, eszopiclone) bind selectively to the alpha-1 subunit of
GABA-A receptors, promoting sleep without causing significant anxiolytic effects

• Side effects include drowsiness, dizziness, headache, and complex sleep behaviors (sleep-walking,
sleep-eating)

• Additive CNS depression may occur with other CNS depressants

• Melatonin receptor agonists (ramelteon) bind to melatonin receptors (MT1 and MT2) in the
suprachiasmatic nucleus, regulating the sleep-wake cycle

• Side effects include dizziness, fatigue, and headache

• Minimal drug-drug interactions due to limited metabolism by cytochrome P450 enzymes

Pharmacokinetics and tolerance
• Half-life varies among different anxiolytics and sedative-hypnotics, affecting duration of action and
frequency of dosing

• Drug metabolism occurs primarily in the liver, with some medications having active metabolites

• Tolerance may develop with prolonged use, requiring increased doses to achieve the same
therapeutic effect
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• Cross-tolerance can occur between drugs with similar mechanisms of action, such as
benzodiazepines and alcohol

Nursing considerations for sedatives
• Assessment involves evaluating the patient's medical history, including past and current medications,
allergies, and comorbidities

• Assess anxiety level, sleep quality, and duration using validated tools (GAD-7, Insomnia Severity
Index)

• Administer medications as prescribed, ensuring correct dose, route, and timing

• Monitor patient's response to medication, including effectiveness and adverse effects

• Monitor temperature, pulse, respirations, blood pressure, level of consciousness, and respiratory
status, especially when using benzodiazepines or other CNS depressants

• Watch for signs of oversedation, respiratory depression, or complex sleep behaviors

• Implement fall prevention strategies, particularly for older adults or patients with impaired mobility

• Educate patients and caregivers about the risks of operating heavy machinery or engaging in activities
that require alertness while taking these medications

• Be aware of potential paradoxical reactions, especially in elderly patients or those with certain medical
conditions

Patient education for sleep medications
• Explain the purpose, expected benefits, and potential side effects of the prescribed medication

• Emphasize the importance of taking the medication as directed and not altering the dose without
consulting the healthcare provider

• Encourage non-pharmacological interventions, such as relaxation techniques, cognitive-behavioral
therapy, and sleep hygiene practices

• Discuss the benefits of regular exercise, stress management, and a consistent sleep schedule

• Advise patients to avoid alcohol and other CNS depressants while taking anxiolytics or
sedative-hypnotics

• Inform patients about the risks of combining these medications with opioids or other substances that
can cause respiratory depression

• Schedule regular follow-up appointments to assess the effectiveness of the medication and monitor
for adverse effects

• Instruct patients to report any concerning symptoms or side effects to their healthcare provider
promptly

• Discuss the importance of gradually tapering off the medication under the guidance of a healthcare
provider to minimize the risk of withdrawal symptoms

• Educate patients about the signs and symptoms of withdrawal and when to seek medical attention

• Inform patients about the possibility of rebound insomnia when discontinuing certain sleep
medications
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Unit 15 – Nutrition for Renal Wellness
15.1 Assess and Analyze the Impact of Nutrition on the Renal System
CNS stimulants and nonstimulants are key players in treating ADHD and narcolepsy. These meds work by
tweaking brain chemicals like dopamine and norepinephrine, helping folks focus better and stay awake
when needed.

While stimulants like Ritalin and Adderall are go-to options, nonstimulants offer alternatives with different
mechanisms. Nurses need to know how these drugs work, their side effects, and how to guide patients
through treatment for the best outcomes.

CNS Stimulants and Nonstimulants

CNS stimulants and nonstimulants for disorders
• CNS stimulants treat attention deficit hyperactivity disorder (ADHD) by improving attention, reducing
impulsivity and hyperactivity

• Methylphenidate (Ritalin, Concerta) blocks reuptake of dopamine and norepinephrine, increasing
alertness, attention, and energy

• Amphetamines (Adderall, Dexedrine) increase release of dopamine and norepinephrine, enhancing
focus, concentration, and wakefulness

• CNS stimulants also treat narcolepsy by promoting wakefulness and reducing excessive daytime
sleepiness

• Nonstimulants provide an alternative treatment for ADHD and narcolepsy

• Atomoxetine (Strattera), a selective norepinephrine reuptake inhibitor, increases norepinephrine levels
in the brain to improve attention and reduce impulsivity in ADHD

• Modafinil (Provigil) and Armodafinil (Nuvigil) are believed to increase dopamine levels in the brain,
promoting wakefulness and reducing excessive daytime sleepiness in narcolepsy

Pharmacology of ADHD and narcolepsy medications
• CNS stimulants increase levels of dopamine and norepinephrine in the brain, enhancing
neurotransmission in the prefrontal cortex

• Nonstimulants have different pharmacological actions

• Atomoxetine increases norepinephrine levels in the brain

• Modafinil and Armodafinil increase dopamine levels in the brain

• Side effects of CNS stimulants include insomnia, decreased appetite, weight loss, headache,
irritability, anxiety, increased heart rate and blood pressure

• Side effects of nonstimulants vary

• Atomoxetine causes nausea, dry mouth, fatigue, decreased appetite

• Modafinil and Armodafinil cause headache, nausea, anxiety, insomnia
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• Potential drug interactions with CNS stimulants

• MAO inhibitors increase risk of hypertensive crisis

• Antidepressants increase risk of serotonin syndrome

• Potential drug interactions with nonstimulants

• Atomoxetine increases risk of serotonin syndrome with SSRIs and SNRIs

• Modafinil and Armodafinil decrease effectiveness of hormonal contraceptives

• These medications must cross the blood-brain barrier to exert their effects on the central nervous
system

Nursing considerations for CNS medications
• Administer medications following prescribed dosage and schedule, with or without food as directed

• Monitor patient for proper medication adherence

• Assess for therapeutic response and effectiveness 1. Look for improvement in attention,
concentration, and wakefulness 2. Observe for reduction in impulsivity and hyperactivity

• Monitor for adverse effects

• Check vital signs, especially heart rate and blood pressure

• Assess sleep patterns, appetite, and weight changes

• Observe for mood changes, irritability, and anxiety

• Perform regular medication reconciliation

• Collaborate with healthcare providers for dose adjustments or medication changes as needed

• Be aware of potential off-label use of these medications for conditions not FDA-approved

Patient education for attention and sleep medications
• Explain the purpose, action, and expected outcomes of the prescribed medication

• Discuss proper dosage, administration, and storage of the medication

• Inform patients about common side effects and their management

• Emphasize the importance of reporting severe or persistent side effects to the healthcare team

• Advise on precautions, such as avoiding alcohol and operating machinery while taking these
medications

• Encourage a balanced diet, regular exercise, and good sleep hygiene to support overall health

• Discuss strategies for managing stress and maintaining a consistent daily routine

• Stress the importance of regular check-ups and monitoring to assess treatment progress and make
adjustments as needed

• Encourage open communication about treatment progress and any concerns the patient may have

• Provide resources for additional support, such as support groups or counseling services
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Regulatory and Safety Considerations
• Many CNS stimulants are classified as controlled substances due to their potential for abuse and
dependence

• Long-term use of CNS stimulants may lead to tolerance, requiring higher doses for the same effect

• Some individuals may develop physical or psychological dependence on these medications

• There is ongoing debate about the use of these medications for cognitive enhancement in healthy
individuals

15.2 Plan Nutritional Strategies to Impact Renal Wellness
Pain is a complex experience involving both physical and psychological factors. Understanding the
mechanisms behind pain perception, from nociception to the brain's interpretation, is crucial for effective
management. This knowledge forms the foundation for differentiating between acute and chronic pain.

Recognizing the differences between acute and chronic pain is essential for tailoring treatment
approaches. While acute pain serves as a protective mechanism, chronic pain can lead to long-term
changes in the nervous system, requiring a multifaceted management strategy that addresses both
physical and emotional aspects.

Introduction to Pain

Physiological and psychological aspects of pain
• Nociception involves detecting noxious stimuli through transduction (converting stimuli to electrical
signals), transmission (propagating signals along nerve fibers), modulation (altering signals in spinal
cord and brain), and perception (conscious experience of pain in brain)

• Pain receptors include mechanoreceptors (respond to pressure or distortion), thermoreceptors
(respond to temperature changes), and chemoreceptors (respond to chemicals released during tissue
damage)

• Pain pathways consist of ascending pathways (transmit signals from periphery to brain) and
descending pathways (modulate signals from brain to spinal cord)

• Psychological factors influencing pain perception include emotional (anxiety, depression, fear),
cognitive (attention, expectations, past experiences), behavioral (avoidance, guarding), and
social/cultural (family, community, cultural beliefs shaping expression and coping)

• The biopsychosocial model emphasizes the interplay between biological, psychological, and social
factors in pain experience and management

Acute vs chronic pain characteristics
• Acute pain has sudden onset (usually due to injury, surgery, illness), short duration (<3-6 months),
serves protective function (alerts body to potential tissue damage), and resolves as underlying cause
heals

• Managed by identifying/treating underlying cause, using non-pharmacological techniques (RICE: rest,
ice, compression, elevation), administering analgesics (acetaminophen, NSAIDs, opioids), and
monitoring intensity to adjust treatment
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• Chronic pain persists beyond expected healing time (>3-6 months), may lack identifiable underlying
cause, leads to physical, emotional, social consequences, and involves central nervous system
changes (increased pain sensitivity)

• Managed with multimodal approach combining pharmacological (NSAIDs, opioids, antidepressants,
anticonvulsants, topical agents) and non-pharmacological treatments (physical therapy, exercise,
cognitive-behavioral therapy, relaxation techniques), interdisciplinary pain management programs,
focusing on improving function and quality of life rather than complete pain elimination

• Chronic pain can lead to neuroplasticity, altering pain processing pathways in the central nervous
system

Pain threshold in assessment and treatment
• Pain threshold is minimum stimulus intensity required to produce pain, varies among individuals based
on genetics, age, sex, cultural background, and can change over time due to repeated exposure to
noxious stimuli or chronic pain conditions

• Understanding patient's pain threshold helps interpret pain scores and descriptions, identify risk for
developing chronic pain

• Patients with lower thresholds may report higher intensities for given stimulus compared to those with
higher thresholds

• Tailoring treatment plans based on individual thresholds optimizes management

• Lower threshold patients may require lower analgesic doses or more frequent dosing for adequate
relief

• Non-pharmacological interventions (relaxation techniques, cognitive-behavioral therapy) particularly
beneficial for lower threshold patients

• Monitoring threshold changes during treatment assesses intervention effectiveness and guides
adjustments as needed

Pain Modulation and Altered Pain States
• Gate control theory explains how pain signals can be modulated at the spinal cord level, influencing
pain perception

• Hyperalgesia is an increased sensitivity to pain, often seen in chronic pain conditions

• Allodynia occurs when normally non-painful stimuli cause pain, a common feature in neuropathic pain

• Referred pain is pain perceived at a location other than the site of the painful stimulus, often due to
shared nerve pathways

15.3 Implement Nutritional Strategies to Impact Renal Wellness
Nonopioid analgesics are crucial pain relievers that don't involve opioids. They include acetaminophen and
NSAIDs, each with unique benefits and risks. These medications work by targeting different pathways in
the body to reduce pain and inflammation.

Understanding how these drugs work helps nurses choose the right option for patients. Acetaminophen is
gentler on the stomach but can harm the liver. NSAIDs are great for inflammation but may cause stomach
issues. Proper dosing and patient education are key to safe use.
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Nonopioid Analgesics

Characteristics of nonopioid analgesics
• Acetaminophen (Tylenol)

• Acts on the central nervous system to provide pain relief and reduce fever (antipyresis)

• Decreases the production of pain-causing substances (prostaglandins) in the brain and spinal cord

• Lacks significant ability to reduce inflammation in the body

• Gentler on the stomach lining compared to NSAIDs, less likely to cause ulcers or bleeding

• Nonsteroidal Anti-Inflammatory Drugs (NSAIDs)

• Provide pain relief, lower fever, and decrease inflammation in the body

• Work by blocking enzymes (COX-1 and COX-2) that produce inflammation-causing prostaglandins

• COX-1 inhibition maintains protective functions in the stomach lining, blood clotting, and kidneys

• COX-2 inhibition targets pain and inflammation pathways

• Common NSAIDs include ibuprofen (Advil, Motrin), naproxen (Aleve), and celecoxib (Celebrex)

Mechanism of Action
• Cyclooxygenase (COX) enzymes convert arachidonic acid into prostaglandins

• NSAIDs inhibit COX enzymes, reducing prostaglandin production

• Salicylates (e.g., aspirin) irreversibly inhibit COX enzymes

• Prostaglandin reduction leads to analgesic, anti-inflammatory, and antipyretic effects

Comparisons of nonopioid analgesics
• Acetaminophen

• Best for mild to moderate pain and reducing fever

• Can cause liver damage if taken in high doses or for extended periods

• Avoid use in patients with severe liver disease or a history of alcohol abuse

• Ibuprofen and Naproxen

• Effective for mild to moderate pain, inflammation, and fever

• May cause stomach irritation, ulcers, bleeding, and kidney problems

• Not recommended for patients with a history of stomach ulcers, severe kidney or liver disease, or
during the last 3 months of pregnancy

• Celecoxib (COX-2 selective NSAID)

• Prescribed for osteoarthritis, rheumatoid arthritis, and acute pain management

• Carries a higher risk of heart problems and kidney impairment compared to other NSAIDs
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• Avoid use in patients allergic to sulfa drugs or those who recently had heart bypass surgery

Nursing considerations for nonopioid analgesics
• Evaluate the patient's pain level and characteristics to select the most appropriate pain medication

• Check the patient's drug history and known allergies before administering any medication

• Watch for potential side effects and adverse reactions

• Acetaminophen: Monitor liver function with long-term use through blood tests

• NSAIDs: Assess for signs of stomach bleeding and check kidney function periodically

• Give NSAIDs with food or milk to reduce stomach irritation

• Modify the dose for patients with kidney or liver impairment

• Teach patients about proper dosing, potential side effects, and important precautions

Patient education for nonopioid analgesics
• Stress the importance of taking the medication exactly as prescribed by the healthcare provider

• Warn patients not to take more than the recommended dose

• Acetaminophen: Limit daily intake to 4 grams (4000 mg) to prevent liver damage

• NSAIDs: Adhere to the prescribed dose to minimize stomach and kidney risks

• Encourage patients to inform their healthcare provider about any side effects or concerns they
experience

• Recommend avoiding alcohol while taking acetaminophen due to increased liver damage risk

• Remind patients to disclose all current medications, including over-the-counter drugs and
supplements, to their healthcare provider

• Offer clear written instructions and educational resources for patients to refer to at home

15.4 Evaluate Nutritional Strategies to Impact Renal Wellness
Opioids are powerful pain-relieving drugs that work by binding to specific receptors in the nervous system.
They come in two main types: agonists, which activate these receptors, and antagonists, which block them.
Understanding how these drugs work is crucial for safe and effective pain management.

Nurses play a vital role in administering opioids and monitoring patients for side effects. Proper
assessment, careful dosing, and patient education are key to maximizing pain relief while minimizing risks.
Opioid safety is a critical concern, given the potential for addiction and overdose.

Opioid Agonists and Antagonists

Opioid agonists vs antagonists
• Opioid agonists bind to and activate opioid receptors (mu, kappa, delta) producing analgesic effects
by mimicking the actions of endogenous opioids (endorphins, enkephalins, dynorphins)

• Commonly used opioid agonists include morphine, oxycodone, fentanyl, hydromorphone, and codeine
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• Opioid antagonists bind to opioid receptors without activating them, blocking the effects of opioid
agonists and preventing or reversing their actions

• Opioid antagonists like naloxone and naltrexone are used to treat opioid overdose or opioid-induced
side effects

Mechanisms of common opioid drugs
• Opioids bind to specific receptors in the central and peripheral nervous systems, and activation of
these receptors leads to inhibition of pain transmission and modulation of pain perception

• Opioids also affect other systems such as respiratory, gastrointestinal, and immune systems

• Indications for opioid use include moderate to severe acute pain (post-operative, trauma), chronic pain
(cancer-related pain, palliative care), cough suppression (codeine, hydrocodone), and diarrhea
(loperamide, diphenoxylate)

• Major side effects of opioids include respiratory depression, sedation and drowsiness, nausea and
vomiting, constipation, pruritus (itching), urinary retention, and tolerance and physical dependence with
prolonged use

Nursing considerations for opioids
• Assessment involves evaluating pain intensity, character, and location using appropriate pain scales,
monitoring vital signs especially respiratory rate and sedation level, and assessing for contraindications
and risk factors (respiratory disorders, renal or hepatic impairment)

• Administration requires following the "5 rights" of medication administration (right patient, drug, dose,
route, and time), starting with the lowest effective dose and titrating based on patient response and side
effects, and using equianalgesic dosing when converting between different opioids or routes of
administration

• Monitoring includes regularly reassessing pain control and side effects, watching for signs of
respiratory depression, oversedation, or allergic reactions, and monitoring bowel function and
implementing prophylactic measures to prevent constipation

• Safety measures involve securing and properly storing opioid medications to prevent diversion or
misuse, disposing of unused or expired opioids according to institutional policies and local regulations,
and educating patients and caregivers about safe storage, disposal, and potential risks

Patient education for opioid safety
• Proper use instructions include taking opioids exactly as prescribed by the healthcare provider, not
changing the dose or frequency without consulting the prescriber, and not crushing, chewing, or
breaking extended-release or long-acting formulations

• Patients should be informed about common side effects and how to manage them (stool softeners for
constipation, antiemetics for nausea) and advised to report severe or persistent side effects to their
healthcare provider

• Patients should be cautioned about potential drug interactions with other CNS depressants (alcohol,
benzodiazepines, sedatives) and advised to inform all healthcare providers about their opioid use

• Risks of prolonged opioid use include tolerance, physical dependence, and addiction, and patients
should be warned about the dangers of sharing opioids or taking them in ways not prescribed
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• Patients should be educated on the signs and symptoms of opioid overdose and the use of naloxone if
available

• Safe storage and disposal practices emphasize the importance of storing opioids securely and out of
reach of children or pets and instructing patients on proper disposal methods for unused or expired
opioids

Opioid Use Disorder and Treatment
• Opioid use disorder is a chronic condition characterized by problematic patterns of opioid use leading
to significant impairment or distress

• The endogenous opioid system plays a crucial role in pain modulation, reward, and addiction, and is
the target of both opiates (naturally derived from opium poppy) and synthetic opioids

• Treatment options for opioid use disorder include:

• Methadone: A long-acting opioid agonist used in medication-assisted treatment to reduce cravings
and withdrawal symptoms

• Buprenorphine: A partial opioid agonist that helps manage withdrawal symptoms and cravings while
having a lower risk of respiratory depression
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Unit 16 – Considerations for Renal Health
16.1 The Impact of Nutrition on Renal Wellness Across the Lifespan
Substance use disorders are complex conditions involving intoxication, dependence, and addiction. They
affect both the body and mind, leading to tolerance, withdrawal, and compulsive use despite negative
consequences. Understanding these concepts is crucial for effective treatment.

Treatment approaches combine medications and behavioral therapies to address physical and
psychological aspects. Comprehensive care includes harm reduction, dual diagnosis treatment, and
ongoing support for long-term recovery. These strategies aim to improve overall health and well-being for
individuals struggling with substance use.

Overview of Substance Use Disorders

Definitions in substance use disorders
• Intoxication occurs when an individual experiences acute physiological and psychological effects
resulting from substance use, leading to impaired judgment, coordination, and behavior that varies
depending on the specific substance and dose consumed

• Physical dependence develops when the body undergoes physiological adaptation to a substance,
requiring continued use to avoid uncomfortable or potentially dangerous withdrawal symptoms that
emerge due to repeated exposure

• Psychological dependence is characterized by compulsive substance use despite negative
consequences, accompanied by strong cravings and preoccupation with obtaining and using the
substance, which can occur independently of physical dependence

• Substance abuse refers to the harmful or hazardous use of psychoactive substances, including
alcohol and illicit drugs, which can lead to dependence and other health problems

Tolerance vs addiction vs withdrawal
• Tolerance develops when an individual experiences a reduced response to a substance after
repeated use, necessitating higher doses to achieve the same desired effect, potentially leading to
increased substance use and heightened risk of overdose

• Addiction is a chronic, relapsing disorder characterized by compulsive substance use that persists
despite negative consequences, involving changes in brain function and behavior that perpetuate the
cycle of abuse

• Withdrawal symptoms are physiological and psychological symptoms that occur when substance use
is abruptly stopped or significantly reduced, varying in intensity and duration depending on the specific
substance and length of use, ranging from uncomfortable to painful or potentially life-threatening

• Detoxification is the process of managing withdrawal symptoms and eliminating substances from the
body, often requiring medical supervision to ensure safety and comfort

Treatment approaches for substance abuse
• Pharmacological interventions
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• Medication-assisted treatment MAT utilizes medications to manage withdrawal symptoms, reduce
cravings, and improve treatment retention and outcomes

1. Opioid use disorder: methadone, buprenorphine, naltrexone

2. Alcohol use disorder: naltrexone, acamprosate, disulfiram

• Behavioral interventions

• Cognitive-behavioral therapy CBT focuses on identifying and modifying maladaptive thoughts and
behaviors, developing coping skills, and implementing relapse prevention strategies

• Motivational interviewing MI aims to enhance motivation for change and resolve ambivalence about
treatment and recovery through a collaborative, goal-oriented approach

• Contingency management CM provides incentives for abstinence and treatment adherence,
reinforcing positive behaviors and lifestyle changes to support long-term recovery

• Combination of pharmacological and behavioral interventions addresses both physiological and
psychological aspects of substance use disorders, tailored to individual needs and preferences to
improve long-term outcomes and reduce the risk of relapse

Comprehensive care and support
• Harm reduction strategies aim to minimize the negative consequences of substance use without
requiring abstinence, such as needle exchange programs or supervised consumption sites

• Dual diagnosis treatment addresses co-occurring mental health disorders and substance use
disorders simultaneously, recognizing the complex interplay between these conditions

• Recovery is a lifelong process of change through which individuals improve their health and wellness,
live self-directed lives, and strive to reach their full potential, often supported by peer groups and
ongoing care

16.2 Nutrition and Chronic Renal Illness
Opioid use disorder is a complex condition affecting the brain's reward system. Repeated opioid use leads
to neuroadaptations, tolerance, and withdrawal symptoms when use is reduced. Understanding these
mechanisms is crucial for effective treatment and care.

Treatment options include medications like methadone, buprenorphine, and naltrexone. These drugs work
differently to reduce cravings and withdrawal symptoms. Nurses play a vital role in assessing patients,
administering medications, and providing education on addiction treatments and recovery strategies.

Opioid Use Disorder

Mechanisms of opioid use disorder
• Opioids bind to and activate opioid receptors in the brain

• Mu opioid receptors primarily responsible for rewarding and analgesic effects (euphoria, pain relief)

• Repeated opioid use leads to neuroadaptations in the brain's reward system

• Increased dopamine release in the nucleus accumbens reinforces drug-seeking behavior (positive
reinforcement)
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• Decreased sensitivity of the reward system to natural reinforcers (food, social interaction)

• Chronic opioid use results in the development of tolerance

• Higher doses required to achieve desired effects (analgesia, euphoria)

• Withdrawal symptoms occur when opioid use is abruptly discontinued or reduced

• Dysregulation of the noradrenergic system contributes to withdrawal symptoms (increased
norepinephrine release)

Signs of opioid use disorder
• Compulsive opioid use despite negative consequences (legal, financial, social)

• Increased tolerance to opioids over time (need for higher doses)

• Withdrawal symptoms when opioid use is reduced or stopped

• Anxiety, restlessness, insomnia

• Muscle aches, abdominal cramps, diarrhea

• Nausea, vomiting, sweating

• Neglect of personal responsibilities and relationships (work, family)

• Continued opioid use despite physical or psychological problems (health issues, depression)

Causes and diagnosis of opioid addiction
• Risk factors for developing opioid use disorder

• Genetic predisposition (family history of addiction)

• Chronic pain conditions (back pain, fibromyalgia)

• Mental health disorders (depression, anxiety, PTSD)

• Early exposure to opioids (prescription pain medications)

• Diagnosis based on the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) criteria

• Presence of at least two symptoms within a 12-month period

• Symptoms include tolerance, withdrawal, loss of control, social impairment

• Screening tools for opioid use disorder

• Drug Abuse Screening Test (DAST) assesses problematic drug use

• Current Opioid Misuse Measure (COMM) identifies aberrant medication-related behaviors

Neurobiology of opioid addiction
• Opioids interact with the brain's reward system by increasing dopamine release

• Endogenous opioids, such as endorphins, play a role in pain modulation and reward

• Chronic opioid use alters neurotransmitter systems, leading to dependence and addiction
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• Repeated use can result in neuroplastic changes, affecting decision-making and impulse control

Treatment of Opioid Use Disorder

Medications for opioid addiction treatment
• Methadone

• Full opioid agonist binds to and activates opioid receptors

• Long-acting oral medication provides stable blood levels

• Reduces withdrawal symptoms and cravings by preventing opioid withdrawal

• Requires daily dosing at a specialized clinic (methadone maintenance treatment)

• Buprenorphine

• Partial opioid agonist binds to opioid receptors with lower intrinsic activity than full agonists

• Sublingual or buccal administration (Suboxone, Zubsolv)

• Reduces withdrawal symptoms and cravings with a lower risk of respiratory depression (ceiling effect)

• Can be prescribed by certified physicians in office-based settings (DATA 2000 waiver)

• Naltrexone

• Opioid antagonist binds to opioid receptors and blocks their activation

• Oral or long-acting injectable formulations (Vivitrol)

• Blocks the effects of opioids and reduces cravings by preventing euphoria

• Requires complete detoxification before initiation to avoid precipitated withdrawal

Effects of opioid addiction treatments
• Methadone

• Effects: Reduces withdrawal symptoms and cravings, blocks the effects of other opioids

• Side effects: Sedation, constipation, sweating, respiratory depression (in high doses)

• Drug interactions: CYP450 inducers (rifampin) and inhibitors (fluconazole) can affect methadone
levels

• Buprenorphine

• Effects: Reduces withdrawal symptoms and cravings, partially blocks the effects of other opioids

• Side effects: Nausea, headache, insomnia, constipation

• Drug interactions: CYP3A4 inhibitors (ketoconazole) can increase buprenorphine levels

• Naltrexone

• Effects: Blocks the effects of opioids, reduces cravings by preventing euphoria

• Side effects: Nausea, headache, dizziness, insomnia
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• Drug interactions: Opioid-containing medications (codeine, oxycodone) should be avoided

Nursing care for opioid addiction patients
• Assessment 1. Evaluate patient's history of opioid use and current withdrawal symptoms (COWS
scale) 2. Monitor vital signs (blood pressure, heart rate) and pain levels (numeric rating scale)

• Planning 1. Collaborate with the healthcare team to develop an individualized treatment plan
(medication, therapy) 2. Set goals for medication adherence and participation in behavioral therapies
(counseling, support groups)

• Implementation 1. Administer medications as prescribed and monitor for side effects (constipation,
sedation) 2. Provide patient education on the medication, its effects, and potential side effects 3.
Encourage participation in behavioral therapies and support groups (Narcotics Anonymous)

• Evaluation 1. Assess the patient's response to treatment and progress towards goals (urine drug
screens, self-reported cravings) 2. Modify the care plan as needed based on the patient's response and
changing needs (dose adjustments, additional therapies)

Patient education on addiction treatments
• Explain the purpose and benefits of medication-assisted treatment (MAT)

• Reduces withdrawal symptoms and cravings (methadone, buprenorphine)

• Blocks the effects of opioids and prevents relapse (naltrexone)

• Describe how each medication works to reduce withdrawal symptoms and cravings

• Methadone and buprenorphine activate opioid receptors to prevent withdrawal

• Naltrexone blocks opioid receptors to prevent euphoria and relapse

• Discuss the importance of adherence to the prescribed medication regimen

• Taking medications as directed ensures consistent blood levels and therapeutic effects

• Skipping doses or taking extra doses can lead to withdrawal or overdose

• Emphasize the role of behavioral therapies and support groups in recovery

• Counseling helps address underlying psychological and social factors contributing to addiction

• Support groups provide a sense of community and accountability in recovery

• Provide information on potential side effects and when to contact a healthcare provider

• Common side effects include constipation, nausea, and sedation

• Severe side effects like respiratory depression require immediate medical attention

• Include resources for additional support and information, such as helplines and websites

• Substance Abuse and Mental Health Services Administration (SAMHSA) National Helpline:
1-800-662-HELP (4357)

• National Institute on Drug Abuse (NIDA) website: www.drugabuse.gov

• Discuss relapse prevention strategies and the importance of ongoing support
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• Explain harm reduction approaches for patients who continue to use opioids
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Unit 17 – Gastrointestinal Nutrition for
Nurses
17.1 Assess and Analyze the Impact of Nutrition on the Gastrointestinal
System
Alcohol use disorder is a complex condition affecting brain chemistry and behavior. Chronic alcohol
exposure leads to neurotransmitter imbalances, tolerance, and dependence, causing physical and
psychological symptoms that can be challenging to overcome.

Treatment for alcohol addiction involves medications like disulfiram, naltrexone, and acamprosate. These
drugs work by discouraging alcohol use, reducing cravings, and modulating neurotransmitters. Combining
pharmacological approaches with behavioral therapies and support systems offers the best chance for
recovery.

Alcohol Use Disorder

Biological mechanisms of alcohol addiction
• Neurotransmitter imbalances lead to changes in brain function

• Increased dopamine release in the reward pathway reinforces alcohol-seeking behavior (nucleus
accumbens)

• Decreased GABA activity reduces inhibition and increases impulsivity (prefrontal cortex)

• Increased glutamate activity contributes to alcohol withdrawal symptoms (hyperexcitability)

• Neuroadaptations occur with chronic alcohol exposure

• Brain structure and function are altered, leading to tolerance and dependence

• Tolerance develops, requiring higher doses to achieve desired effects

• Dependence occurs, causing withdrawal symptoms when alcohol use is stopped (tremors, seizures)

Signs and symptoms of alcohol addiction
• Behavioral changes indicate problematic alcohol use

• Drinking larger amounts or for longer than intended (binge drinking)

• Unsuccessful attempts to cut down or control alcohol use despite negative consequences

• Neglecting responsibilities due to alcohol use (work, school, relationships)

• Physical symptoms reveal the body's adaptation to alcohol

• Tolerance necessitates increased amounts of alcohol to achieve desired effects

• Withdrawal occurs when alcohol use is stopped, causing tremors, sweating, nausea, and anxiety

• Psychological symptoms reflect the mental impact of addiction

• Craving or strong desire to drink alcohol persists despite adverse outcomes
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• Continued alcohol use despite negative consequences (legal issues, health problems)

Pharmacology of alcohol addiction treatments
• Disulfiram discourages alcohol use through aversive therapy

• Inhibits aldehyde dehydrogenase, causing acetaldehyde accumulation and unpleasant symptoms
when alcohol is consumed (flushing, nausea, headache)

• Naltrexone reduces craving and relapse risk by targeting opioid receptors

• Opioid receptor antagonist blocks the rewarding effects of alcohol (mu-opioid receptors)

• Acamprosate helps maintain abstinence by modulating neurotransmitter activity

• Modulates GABA and glutamate activity to reduce alcohol withdrawal symptoms and promote
abstinence (NMDA receptors)

Side effects of addiction medications
• Disulfiram may cause adverse reactions

• Headache, drowsiness, metallic taste, skin rash are common side effects

• Interactions with alcohol, metronidazole, and warfarin require caution

• Naltrexone may lead to gastrointestinal distress

• Nausea, vomiting, dizziness, headache are potential side effects

• Interactions with opioids and thioridazine should be avoided

• Acamprosate has a relatively mild side effect profile

• Diarrhea, nausea, abdominal pain may occur

• Minimal drug interactions make it a safer choice for some patients

Nursing considerations for addiction treatments
• Assess for contraindications and precautions before administering medications

• Pregnancy, liver disease, kidney disease may preclude certain treatments

• Monitor for side effects and adverse reactions during therapy

• Provide supportive care and symptom management as needed

• Encourage adherence to medication regimen for optimal outcomes

• Educate on the importance of consistent use and proper administration

• Promote lifestyle changes and support systems to enhance recovery

• Refer to counseling and support groups for comprehensive care

Patient education for addiction medications
• Explain the purpose and mechanism of action of the prescribed medication

• Disulfiram: Discourages alcohol use through aversive effects
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• Naltrexone: Reduces craving and relapse risk by blocking rewarding effects

• Acamprosate: Helps maintain abstinence by modulating neurotransmitter activity

• Discuss potential side effects and how to manage them

• Provide strategies for coping with common adverse reactions (rest, hydration)

• Emphasize the importance of avoiding alcohol while taking the medication

• Highlight the risks of combining alcohol with addiction treatments (disulfiram reaction)

• Provide instructions on proper dosing and administration

• Ensure patient understanding of medication schedule and any special instructions

• Encourage open communication with healthcare providers about treatment progress and concerns

• Regularly assess patient response to therapy and adjust as needed

• Offer resources for additional support, such as counseling and support groups

• Recognize the value of comprehensive care in addiction recovery

Effectiveness of pharmacological approaches
• Disulfiram is most effective in highly motivated individuals

• Requires close monitoring due to potential adverse reactions (hepatotoxicity)

• Naltrexone reduces craving and relapse risk, particularly when combined with behavioral therapies

• Cognitive-behavioral therapy (CBT) and motivational interviewing enhance outcomes

• Acamprosate helps maintain abstinence and reduce withdrawal symptoms

• Most effective when initiated early in the treatment process (first 7 days of abstinence)

• Combination therapy using multiple medications with different mechanisms of action may improve
treatment outcomes

• Tailoring medication choice to individual patient needs and characteristics is crucial (genetics,
comorbidities)

Comprehensive Approach to Alcohol Use Disorder Treatment
• Detoxification is often the first step in treating severe cases of alcoholism

• Medically supervised withdrawal management to ensure safety and comfort

• Abstinence is the primary goal of alcohol use disorder treatment

• Complete cessation of alcohol consumption to prevent further health complications

• Relapse prevention strategies are crucial for long-term recovery

• Identifying triggers, developing coping skills, and ongoing support to maintain sobriety
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17.2 Plan Nutritional Strategies to Impact Gastrointestinal Wellness
Nicotine addiction is a complex issue that affects millions worldwide. It's not just about smoking—it's a
physical and psychological dependence that can be tough to break. Understanding how nicotine works in
the body and its effects is key to tackling this addiction.

Luckily, there are many treatment options available. From nicotine replacement therapies to prescription
medications and behavioral support, a comprehensive approach can significantly increase the chances of
successfully quitting. As nurses, we play a crucial role in helping patients overcome this challenging
addiction.

Nicotine Addiction and Its Effects

Physiological effects of nicotine addiction
• Nicotine binds to nicotinic acetylcholine receptors (nAChRs) in the brain triggers release of
neurotransmitters (dopamine) producing feelings of pleasure and reward

• Chronic nicotine exposure increases number of nAChRs resulting in tolerance and need for higher
doses to achieve same effect

• Increases heart rate, blood pressure, and respiratory rate

• Constricts blood vessels reducing blood flow to skin and extremities

• Stimulates release of glucose from liver and increases insulin resistance potentially contributing to
development of type 2 diabetes

• Suppresses appetite and increases metabolic rate may lead to weight loss

• Impairs immune system function increasing risk of respiratory infections and delayed wound healing

Signs of nicotine use disorder
• Strong cravings for nicotine

• Difficulty controlling nicotine use despite negative consequences

• Withdrawal symptoms when attempting to quit or reduce nicotine intake:

• Irritability, anxiety, and restlessness

• Difficulty concentrating

• Sleep disturbances

• Increased appetite and weight gain

• Continued use despite physical or psychological problems caused or exacerbated by nicotine

• Neglecting social, occupational, or recreational activities due to nicotine use

• Developing tolerance to nicotine requiring higher doses to achieve desired effect

• Persistent engagement in smoking despite awareness of its harmful effects
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Treatment of Nicotine Dependence

Medications for nicotine dependence
• Nicotine replacement therapies (NRTs):

• Nicotine gum

• Nicotine patches

• Nicotine lozenges

• Nicotine inhalers

• Nicotine nasal sprays

• Bupropion (Zyban) antidepressant reduces nicotine cravings and withdrawal symptoms

• Varenicline (Chantix) partial agonist of nAChRs reduces nicotine cravings and rewarding effects of
smoking

Mechanism of nicotine replacement therapies
• NRTs deliver controlled doses of nicotine to body reducing withdrawal symptoms and cravings
associated with smoking cessation

• Provide lower, slower, and more stable release of nicotine compared to cigarettes allowing user to
gradually wean off nicotine

• By reducing cravings and withdrawal symptoms, NRTs increase likelihood of successful smoking
cessation

Benefits vs risks of cessation medications
• NRTs:

• Benefits: Reduce cravings and withdrawal symptoms, available over-the-counter (except inhalers and
nasal sprays), can be used in combination with other smoking cessation methods

• Risks: Potential side effects such as skin irritation (patches), mouth or throat irritation (gum, lozenges,
inhalers), nasal irritation (nasal sprays)

• Bupropion:

• Benefits: Reduces nicotine cravings and withdrawal symptoms, may help prevent weight gain, can be
used in combination with NRTs

• Risks: Potential side effects such as dry mouth, insomnia, seizures (rare)

• Varenicline:

• Benefits: Reduces nicotine cravings and rewarding effects of smoking, has higher success rate
compared to other medications

• Risks: Potential side effects such as nausea, abnormal dreams, changes in mood or behavior (rare)
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Comprehensive Approach to Nicotine Addiction Treatment

Pharmacological interventions
• Medications for nicotine dependence as discussed above

Behavioral therapy
• Cognitive-behavioral therapy to address thought patterns and behaviors associated with smoking

• Motivational interviewing to enhance motivation for quitting

• Stress management techniques to cope with triggers and cravings

Relapse prevention strategies
• Identifying high-risk situations and developing coping strategies

• Building a support network of family, friends, and healthcare professionals

• Implementing lifestyle changes to support a smoke-free life

Nursing Considerations and Patient Education

Nursing considerations for cessation drugs
• Assess patient's nicotine dependence, smoking history, and readiness to quit

• Educate patients on proper use, dosage, and potential side effects of prescribed medication

• Monitor patients for adverse reactions and adjust treatment plan as needed

• Encourage patients to set quit date and provide support throughout cessation process

• Assess and address any underlying mental health conditions that may impact smoking cessation
success

• Collaborate with other healthcare professionals (physicians, behavioral therapists) to provide
comprehensive care

Patient education for smoking cessation
• Provide information on health benefits of quitting smoking and risks associated with continued nicotine
use

• Teach patients about nicotine withdrawal symptoms and coping strategies (deep breathing, exercise,
stress management techniques)

• Encourage patients to identify and avoid triggers that may lead to smoking, develop alternative coping
mechanisms

• Emphasize importance of adhering to prescribed medication regimen and attending follow-up
appointments

• Provide resources for additional support (smoking cessation helplines, support groups, online
communities)
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• Reinforce message that quitting smoking is a process, setbacks are common but do not indicate
failure

• Celebrate milestones and successes throughout cessation process to maintain motivation and
commitment to quitting

17.3 Implement Nutritional Strategies to Impact Gastrointestinal
Wellness
The heart, a remarkable organ, orchestrates the flow of life-sustaining blood throughout our bodies. Its
intricate anatomy, including chambers, valves, and conduction system, works in perfect harmony to pump
blood efficiently. Understanding these structures is crucial for grasping how the heart functions.

Blood circulation is a continuous cycle, with systemic and pulmonary circuits working together. Factors like
vessel diameter, blood viscosity, and pressure gradients influence blood flow. Arterial and venous
pressures play distinct roles in maintaining cardiovascular health and proper tissue perfusion.

Anatomy and Physiology of the Heart

Anatomical structures of the heart
• Atria

• Right atrium receives deoxygenated blood from the body via the superior and inferior vena cava
(major veins)

• Left atrium receives oxygenated blood from the lungs via the pulmonary veins

• Ventricles

• Right ventricle pumps deoxygenated blood to the lungs via the pulmonary artery

• Left ventricle pumps oxygenated blood to the body via the aorta (largest artery)

• Valves prevent backflow of blood

• Tricuspid valve located between the right atrium and right ventricle

• Pulmonary valve located between the right ventricle and pulmonary artery

• Mitral valve located between the left atrium and left ventricle

• Aortic valve located between the left ventricle and aorta

• Coronary arteries supply oxygenated blood to the heart muscle itself (myocardium)

• Conduction system coordinates the heartbeat

• Sinoatrial (SA) node acts as the heart's natural pacemaker, initiating the heartbeat

• Atrioventricular (AV) node relays electrical impulses from the atria to the ventricles

• Bundle of His and Purkinje fibers rapidly conduct electrical impulses to the ventricles, ensuring
coordinated contraction
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Circulation and Blood Flow

Blood circulation process
1. Systemic circulation - Oxygenated blood from the lungs enters the left atrium via pulmonary veins -
Blood flows from the left atrium to the left ventricle through the mitral valve - The left ventricle contracts,
pumping oxygenated blood through the aortic valve into the aorta - Blood is distributed to the body's
tissues via arteries, arterioles, and capillaries (smallest blood vessels) - Deoxygenated blood returns to
the heart via venules and veins, entering the right atrium through the superior and inferior vena cava

2. Pulmonary circulation - Deoxygenated blood from the right atrium flows into the right ventricle
through the tricuspid valve - The right ventricle contracts, pumping deoxygenated blood through the
pulmonary valve into the pulmonary artery - Blood reaches the lungs, where gas exchange occurs
(CO2 is removed, and O2 is added) - Oxygenated blood returns to the left atrium via pulmonary veins,
completing the cycle

Factors influencing blood flow
• Vessel diameter affects resistance and flow

• Vasoconstriction narrows blood vessels, increases resistance, and decreases blood flow (cold
temperatures)

• Vasodilation widens blood vessels, decreases resistance, and increases blood flow (exercise)

• Blood viscosity impacts resistance and flow

• Higher viscosity (thicker blood) increases resistance and decreases blood flow (dehydration)

• Lower viscosity (thinner blood) decreases resistance and increases blood flow (anemia)

• Blood pressure gradient determines flow rate

• Higher pressure gradient between two points in a vessel results in increased blood flow

• Lower pressure gradient between two points in a vessel results in decreased blood flow

• Cardiac output influences overall blood flow

• Increased cardiac output (heart rate × stroke volume) leads to increased blood flow

• Decreased cardiac output leads to decreased blood flow (heart failure)

Arterial vs venous pressure
• Systemic arterial pressure

• Higher pressure, typically around 120/80 mmHg in a healthy adult

• Maintained by the pumping action of the left ventricle and the elasticity of arterial walls

• Essential for adequate perfusion of organs and tissues

• Abnormally high arterial pressure (hypertension) can lead to cardiovascular disease (stroke, heart
attack)

• Venous pressure

• Lower pressure, typically around 5-10 mmHg in the superior vena cava
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• Maintained by the muscle pump, respiratory pump, and venous valves that prevent backflow

• Essential for returning blood to the heart

• Abnormally high venous pressure can lead to edema (swelling) and venous insufficiency (varicose
veins)

• Significance in cardiovascular health

• Adequate arterial pressure ensures proper organ perfusion and oxygenation

• Low venous pressure facilitates the return of blood to the heart

• Imbalances in arterial or venous pressure can lead to various cardiovascular disorders, such as
hypertension, hypotension (low blood pressure), or venous insufficiency

Hemodynamics and Cardiovascular Function
• Cardiovascular system components work together to maintain proper blood flow and tissue perfusion

• Blood pressure is the force exerted by blood against vessel walls, crucial for adequate circulation

• Heart rate, the number of times the heart beats per minute, affects cardiac output

• Stroke volume, the amount of blood ejected from the ventricle with each contraction, also influences
cardiac output

• Perfusion refers to the delivery of oxygenated blood to tissues and organs

• Hemodynamics is the study of blood flow and the forces affecting it within the cardiovascular system

17.4 Evaluate Nutritional Strategies to Impact Gastrointestinal Wellness
The cardiac cycle is a complex dance of contractions and relaxations that keep our blood flowing. From
atrial systole to ventricular diastole, each phase plays a crucial role in pumping oxygen-rich blood
throughout our bodies and returning deoxygenated blood to the lungs.

Blood flow dynamics are governed by pressure gradients and resistance in our cardiovascular system.
Factors like blood vessel diameter and tissue metabolic demands influence how blood moves through our
bodies, ensuring that active tissues receive the oxygen and nutrients they need to function properly.

Cardiac Cycle and Hemodynamics

Phases of cardiac pumping action
• Systole: period of contraction

• Atrial systole: atria contract, forcefully pumping remaining blood into ventricles (80% of ventricular
filling occurs passively during ventricular diastole)

• Ventricular systole: ventricles contract, pumping oxygen-poor blood into pulmonary artery (right
ventricle) and oxygen-rich blood into aorta (left ventricle)

• Diastole: period of relaxation

• Atrial diastole: atria relax and fill with blood from veins (superior and inferior vena cava fill right atrium;
pulmonary veins fill left atrium)

• Ventricular diastole: ventricles relax and fill with blood from atria, allowing for 80% of ventricular filling
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Key events in cardiac cycle
1. Atrial systole - Atria contract, pumping remaining blood into ventricles (20% of ventricular filling) - AV
valves (tricuspid and mitral) open, allowing blood flow from atria to ventricles

2. Ventricular systole
- Ventricles contract, pumping blood into pulmonary artery (right ventricle) and aorta (left ventricle) - AV
valves close, preventing backflow of blood into atria (first heart sound, S1, "lub") - Semilunar valves
(pulmonary and aortic) open, allowing blood flow into arteries

3. Ventricular diastole - Ventricles relax and fill with blood from atria (80% of ventricular filling occurs
passively) - Semilunar valves close, preventing backflow of blood into ventricles (second heart sound,
S2, "dub") - AV valves open, allowing blood flow from atria to ventricles

4. Atrial diastole - Atria relax and fill with blood from veins (superior and inferior vena cava fill right
atrium; pulmonary veins fill left atrium) - Blood flows passively from atria to ventricles through open AV
valves due to pressure gradient

Blood flow dynamics in cardiovascular system
• Blood flow ( ) determined by relationship between pressure gradient ( ) and resistance ( )

• 

• Increased pressure gradient leads to increased blood flow (e.g., during ventricular systole)

• Increased resistance leads to decreased blood flow (e.g., in narrowed or constricted blood vessels)

• Pressure gradient: difference in pressure between two points in cardiovascular system

• Pressure highest in aorta, decreases as blood flows through systemic circulation (arteries, arterioles,
capillaries, venules, veins)

• Pressure lowest in vena cava, increases as blood returns to heart

• Resistance factors: blood vessel diameter, blood viscosity, total vessel length

• Vasoconstriction (narrowing of blood vessels) increases resistance, decreases blood flow

• Vasodilation (widening of blood vessels) decreases resistance, increases blood flow

• Autoregulation: local tissues adjust blood flow to meet metabolic demands

• Metabolically active tissues (e.g., exercising skeletal muscle) release vasodilators (e.g., nitric oxide) to
increase blood flow

• Less active tissues (e.g., resting skeletal muscle) experience vasoconstriction to decrease blood flow,
conserving energy and redirecting blood to active tissues

Cardiac Performance Factors
• Preload: the volume of blood in the ventricles at the end of diastole, influencing initial muscle fiber
stretch

• Afterload: the pressure that the ventricles must overcome to eject blood, affected by arterial blood
pressure

• Stroke volume: the amount of blood ejected from the ventricle during one contraction
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• Ejection fraction: the percentage of blood ejected from the ventricle during one contraction compared
to its end-diastolic volume

• Frank-Starling law: describes how the heart naturally adapts to changes in blood volume, increasing
stroke volume as preload increases

• Cardiac output: the volume of blood pumped by the heart in one minute, calculated by multiplying
stroke volume by heart rate
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Unit 18 – Gastrointestinal Health
Considerations
18.1 The Impact of Nutrition on Gastrointestinal Wellness Across the
Lifespan
The heart's electrical system is like a symphony conductor, orchestrating each beat. From the SA node's
natural pacemaker to the Purkinje fibers' rapid signal distribution, this intricate network ensures
coordinated contraction. Understanding this system is crucial for interpreting ECGs and diagnosing cardiac
issues.

Cardiac muscle has unique properties that set it apart. Automaticity allows for self-generated impulses,
while conductivity and contractility enable synchronized beating. These characteristics, along with the
ECG's ability to visualize electrical activity, form the foundation for understanding heart function and
treating cardiovascular disorders.

Cardiac Electrical Conduction System

Components of cardiac conduction system
• Sinoatrial (SA) node serves as the natural pacemaker of the heart located in the right atrium wall
generates electrical impulses at a rate of 60-100 beats per minute (normal sinus rhythm)

• Atrioventricular (AV) node situated between the atria and ventricles delays impulse transmission by
0.1 seconds allows atrial contraction to complete before ventricular contraction begins

• Bundle of His conducts impulses from the AV node to the ventricles divides into left and right bundle
branches to distribute the signal to respective ventricles

• Purkinje fibers are the terminal branches of the conduction system rapidly distribute impulses
throughout the ventricles triggering coordinated contraction from apex to base

• Conduction pathway: SA node generates impulse → Atria depolarize and contract → AV node delays
signal → Bundle of His transmits to ventricles → Bundle branches and Purkinje fibers distribute impulse
→ Ventricles depolarize and contract

Electrical impulse generation and propagation
• Action potential is the rapid change in membrane potential that occurs in cardiac cells during electrical
activity

• Sodium channels open rapidly during depolarization, allowing sodium ions to enter the cell

• Potassium channels open more slowly, allowing potassium ions to leave the cell during repolarization

• Threshold potential is the minimum membrane potential required to trigger an action potential

• Refractory period is the time during which a cardiac cell cannot be re-excited, ensuring unidirectional
impulse propagation

• Pacemaker potential is the spontaneous depolarization that occurs in specialized cardiac cells,
particularly in the SA node
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Cardiac Muscle Function

Cardiac muscle function properties
• Automaticity is the ability of cardiac cells to spontaneously generate electrical impulses without
external stimulation SA node has the highest intrinsic rate (60-100 bpm) while AV node (40-60 bpm)
and Purkinje fibers (20-40 bpm) serve as backup pacemakers

• Conductivity enables rapid transmission of electrical impulses through the heart facilitated by gap
junctions between cells allows for synchronous contraction of atrial and ventricular muscle

• Contractility refers to the force of cardiac muscle contraction in response to electrical stimulation
depends on the availability of calcium ions (Ca2+) for excitation-contraction coupling influenced by
factors such as sympathetic stimulation (increases contractility) and parasympathetic stimulation
(decreases contractility)

Electrocardiogram (ECG) Interpretation

ECG patterns and electrical activity
• P wave represents atrial depolarization occurs before atrial contraction normally upright in lead II

• QRS complex represents ventricular depolarization occurs before ventricular contraction consists of Q
wave (initial downward deflection), R wave (first upward deflection), and S wave (downward deflection
following R wave)

• T wave represents ventricular repolarization occurs after ventricular contraction normally upright and
rounded

• PR interval measures time from the start of atrial depolarization to the start of ventricular
depolarization normal duration 0.12-0.20 seconds represents conduction through AV node

• QT interval measures time from the start of ventricular depolarization to the end of ventricular
repolarization normal duration 0.36-0.44 seconds (varies with heart rate) represents duration of
ventricular action potential

• Heart rate calculation:  where R-R interval is the time
between two consecutive R waves normal resting heart rate 60-100 bpm

18.2 Nutrition and Chronic Gastrointestinal Illnesses
Cardiac dysrhythmias disrupt the heart's normal rhythm, causing irregular heartbeats. These can originate
in the atria or ventricles, or stem from conduction system problems. Understanding these abnormalities is
crucial for effective diagnosis and treatment.

Antidysrhythmic drugs play a key role in managing cardiac dysrhythmias. These medications are classified
based on their effects on the heart's electrical system. From sodium channel blockers to beta-blockers,
each class targets specific aspects of cardiac function to restore normal rhythm.

Overview of Cardiac Dysrhythmias

Types of cardiac dysrhythmias
• Atrial dysrhythmias originate in the atria disrupt normal heart rhythm (AF, atrial flutter, SVT)
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• Atrial fibrillation (AF) involves rapid, irregular atrial contractions causing an irregular ventricular
response

• Atrial flutter exhibits rapid, regular atrial contractions with a characteristic "sawtooth" pattern on ECG

• Supraventricular tachycardia (SVT) presents with a rapid heart rate originating above the ventricles

• Ventricular dysrhythmias originate in the ventricles can be life-threatening (VT, VF)

• Ventricular tachycardia (VT) involves rapid, regular ventricular contractions

• Ventricular fibrillation (VF) exhibits chaotic, rapid ventricular contractions resulting in ineffective
pumping and cardiac arrest

• Conduction disorders affect the heart's electrical conduction system disrupt normal impulse
transmission (heart block, sinus node dysfunction)

• Heart block involves delayed or blocked conduction of electrical impulses through the AV node or
bundle branches

• Sinus node dysfunction presents with abnormalities in the heart's natural pacemaker (sinoatrial node),
leading to bradycardia or tachycardia

• Dysrhythmias can lead to reduced cardiac output, tissue perfusion, symptoms (palpitations, dizziness,
syncope, shortness of breath), and increased risk of thromboembolic events (stroke in AF)

Cardiac Conduction System
• The cardiac conduction system consists of specialized tissues that generate and conduct electrical
impulses

• The sinoatrial node initiates the heartbeat as the heart's natural pacemaker

• The atrioventricular node slows conduction between atria and ventricles

• The bundle of His and Purkinje fibers rapidly conduct impulses through the ventricles

• Disruptions in this system can lead to various dysrhythmias

• The electrocardiogram (ECG) records the electrical activity of the heart, allowing for diagnosis of
dysrhythmias

• The cardiac action potential represents the electrical activity of individual cardiac cells

• Reentry occurs when an electrical impulse continuously circulates within the heart, often causing
sustained dysrhythmias

Management of dysrhythmias
• Non-pharmacological approaches restore normal heart rhythm or treat dysrhythmias directly

• Cardioversion delivers a synchronized electrical shock to convert an abnormal rhythm to a normal one

• Ablation destroys abnormal cardiac tissue responsible for initiating or maintaining dysrhythmias

• Implantable devices (pacemakers, ICDs) detect and treat dysrhythmias

• Pharmacological approaches involve the use of antidysrhythmic drugs tailored to the type of
dysrhythmia and patient characteristics
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• Goals of pharmacological treatment restore and maintain normal sinus rhythm, control ventricular rate
(AF, atrial flutter), and prevent recurrence of dysrhythmias

• Supportive measures address underlying causes and manage potential complications

• Treating underlying causes of dysrhythmias (electrolyte imbalances, ischemia)

• Anticoagulation in patients with AF reduces the risk of thromboembolic events

• Monitoring and management of potential adverse effects of antidysrhythmic drugs

Classes of antidysrhythmic drugs
• Vaughan Williams classification categorizes antidysrhythmic drugs based on their primary mechanism
of action

• Class I: Sodium channel blockers

• Subclass IA (quinidine, procainamide) exhibit moderate sodium channel blockade and prolong action
potential duration (APD)

• Subclass IB (lidocaine, mexiletine) exhibit fast sodium channel blockade and shorten APD

• Subclass IC (flecainide, propafenone) exhibit strong sodium channel blockade with minimal effect on
APD

• Class II: Beta-blockers (propranolol, metoprolol) reduce sympathetic tone and decrease heart rate,
particularly useful in suppressing ventricular dysrhythmias

• Class III: Potassium channel blockers (amiodarone, sotalol) prolong APD and refractory period,
effective in treating both atrial and ventricular dysrhythmias

• Class IV: Calcium channel blockers (verapamil, diltiazem) slow conduction through the AV node,
useful in controlling ventricular rate in atrial dysrhythmias

• Miscellaneous agents have unique mechanisms of action and specific indications

• Adenosine slows conduction through the AV node, used for acute termination of SVT

• Digoxin increases vagal tone and slows AV nodal conduction, used for rate control in AF

• Ivabradine selectively inhibits the  current in the sinus node, reduces heart rate without affecting
contractility

18.3 Treatments and Nutrition
Sodium channel blockers are Class I antidysrhythmic drugs that regulate heart rhythms by slowing
conduction and prolonging refractory periods. These medications are subdivided based on their effects on
action potential duration and target several types of cardiac arrhythmias.

Nurses need to understand the indications, adverse reactions, and drug interactions of sodium channel
blockers. Careful monitoring, patient education, and collaboration with the healthcare team support safe
medication management.
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Class I: Sodium Channel Blockers

Characteristics of Class I sodium channel blockers
• Class I antidysrhythmic drugs block sodium channels in cardiac cells

• Sodium channels enable rapid depolarization (Phase 0) of the cardiac action potential

• Blocking sodium channels slows conduction velocity and prolongs the refractory period (time when
cardiac cells cannot be re-excited)

• Class I drugs are subdivided based on their effects on action potential duration (APD)

• Class IA drugs moderately block sodium channels and prolong APD (quinidine, procainamide)

• Class IB drugs mildly block sodium channels and shorten APD (lidocaine, mexiletine)

• Class IC drugs strongly block sodium channels with minimal effect on APD (flecainide, propafenone)

• Slowing conduction velocity and prolonging the refractory period suppresses ectopic foci and
reentrant circuits, common mechanisms of dysrhythmias

Cardiac Electrophysiology and Class I Antidysrhythmics
• The cardiac action potential consists of depolarization (sodium influx) and repolarization (potassium
efflux) phases

• Class I drugs primarily affect the depolarization phase by blocking sodium channels

• These medications can influence the refractory period, impacting the heart's ability to generate new
action potentials

• By modifying cardiac electrophysiology, Class I drugs can suppress abnormal rhythms originating
from ectopic foci or reentrant circuits

Indications and reactions of antidysrhythmic drugs
• Indications

• Ventricular tachycardia and fibrillation (abnormally fast heart rhythms originating in the ventricles)

• Supraventricular tachycardias (abnormally fast heart rhythms originating above the ventricles) (atrial
fibrillation, atrial flutter)

• Premature ventricular contractions (PVCs) (early heartbeats originating in the ventricles)

• Adverse reactions

• Proarrhythmic effects (paradoxical worsening of dysrhythmias)

• Hypotension (low blood pressure) and negative inotropic effects (decreased heart contractility) due to
cardiodepression

• Neurological symptoms (dizziness, confusion, tremors)

• Gastrointestinal disturbances (nausea, vomiting, diarrhea)

• Drug interactions
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• Additive QT prolongation with other QT-prolonging medications (certain antibiotics, antipsychotics)
increases risk of torsades de pointes (a type of ventricular tachycardia)

• Increased risk of toxicity with drugs that inhibit hepatic metabolism (cimetidine, certain antifungals) by
reducing drug clearance

• Enhanced negative inotropic effects when combined with other cardiodepressant drugs
(beta-blockers, calcium channel blockers)

Nursing considerations for sodium channel blockers
• Assess baseline cardiac function and rhythm using ECG, temperature, pulse, respirations, blood
pressure, and physical examination

• Monitor for signs of drug toxicity or proarrhythmic effects 1. ECG changes (QRS widening, QT
prolongation, new dysrhythmias) 2. Hemodynamic instability (hypotension, bradycardia) 3. Neurological
symptoms (dizziness, confusion, tremors)

• Adjust dosage based on renal and hepatic function, as many Class I drugs are metabolized by the
liver and excreted by the kidneys

• Administer medications as prescribed, ensuring proper dose, route, and timing

• Have emergency equipment readily available, including defibrillator and resuscitation medications

• Collaborate with the healthcare team to optimize therapy and manage potential complications

Patient education for Class I antidysrhythmics
• Emphasize the importance of taking medications as prescribed and not abruptly discontinuing therapy
without consulting the healthcare provider

• Instruct patients to report any new or worsening symptoms (palpitations, dizziness, fainting)

• Advise patients to inform all healthcare providers about their antidysrhythmic medication use,
especially before undergoing surgical or dental procedures

• Educate patients about potential drug interactions and the need to consult their healthcare provider
before taking any new medications (over-the-counter products, herbal supplements)

• Encourage patients to maintain a heart-healthy lifestyle

• Regular exercise

• Balanced diet

• Stress management

• Avoidance of tobacco and excessive alcohol consumption

• Provide written educational materials and resources for additional information and support
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Unit 19 – Nutrition for Bone, Muscle, and
Skin Health
19.1 Assess and Analyze the Impact of Nutrition on the Musculoskeletal
and Integumentary Systems
Beta-blockers are key players in treating heart rhythm problems. They work by slowing down the heart and
reducing its workload, which can help control irregular heartbeats and improve blood flow.

These meds block the effects of stress hormones on the heart. This makes them useful for various heart
rhythm issues, from fast heartbeats to more complex arrhythmias. Nurses need to know how they work and
what to watch for.

Beta-Adrenergic Blockers in Dysrhythmia Treatment

The Adrenergic System and Beta-Blockers
• Beta-blockers work by inhibiting the effects of the sympathetic nervous system on beta receptors

• This system plays a crucial role in regulating heart rate and contractility

• Beta-blockers exert their effects through:

• Negative chronotropy (slowing heart rate)

• Negative inotropy (reducing contractility)

• Negative dromotropy (slowing conduction velocity)

Features of beta-adrenergic blockers
• Selective beta-1 receptor antagonists target primarily cardiac tissue (metoprolol, atenolol, esmolol)

• Non-selective beta receptor antagonists affect both cardiac and peripheral tissues (propranolol,
nadolol)

• Reduce heart rate, contractility, and conduction velocity leading to decreased oxygen demand and
improved blood flow to the heart

• Possess antiarrhythmic properties by suppressing ectopic pacemakers and slowing ventricular
response in atrial fibrillation and flutter

Mechanism and effects of beta-blockers
• Competitively block beta-adrenergic receptors resulting in decreased sympathetic stimulation of the
heart

• Prolong refractory period of AV node and reduce automaticity of ectopic pacemakers

• Indicated for treating supraventricular tachycardias (SVT), ventricular tachycardias (VT), atrial
fibrillation and flutter with rapid ventricular response, and long QT syndrome

• Potential side effects include:
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• Bradycardia and hypotension

• Fatigue and dizziness

• Bronchospasm in patients with asthma or COPD

• Masking symptoms of hypoglycemia in diabetic patients

Nursing considerations for beta-blockers
• Assess baseline vital signs, especially heart rate and blood pressure, before administering medication

• Monitor ECG for changes in rhythm and heart rate to evaluate effectiveness and detect potential
complications

• Administer medication as prescribed, typically orally or intravenously, and observe for signs of
bradycardia, hypotension, or heart block

• Assess lung sounds for wheezing or dyspnea, particularly in patients with respiratory conditions, to
identify potential bronchospasm

• Monitor blood glucose levels in diabetic patients as beta-blockers may mask symptoms of
hypoglycemia

• Educate patients on the importance of taking medication as prescribed and reporting side effects to
ensure adherence and early detection of adverse reactions

Patient education for beta-blockers
• Explain the purpose and expected benefits of beta-blocker therapy in controlling abnormal heart
rhythms and reducing symptoms such as palpitations or chest discomfort

• Discuss common side effects (dizziness, fatigue, cold extremities) and when to report them to the
healthcare provider (difficulty breathing, wheezing, slow heart rate, fainting)

• Emphasize the importance of taking medication as prescribed and not stopping or changing dosage
without consulting the healthcare provider

• Advise on what to do in case of a missed dose to maintain consistent therapeutic levels

• Encourage regular follow-up appointments to monitor therapy effectiveness and side effects for
optimal management

• Provide written materials or resources for additional information and support to enhance patient
understanding and engagement in their care

19.2 Plan Nutritional Strategies to Impact Musculoskeletal and
Integumentary Wellness
Potassium channel blockers are game-changers in treating dangerous heart rhythms. These drugs slow
down the heart's electrical signals, giving cardiac cells more time to recover and preventing life-threatening
arrhythmias.

While effective, these medications come with risks. Nurses must closely monitor patients for side effects
like QT prolongation and watch for signs of trouble. Patient education is key to ensure proper use and
prompt reporting of any issues.
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Class III Antiarrhythmic Drugs: Potassium Channel Blockers

Features of potassium channel blockers
• Prolong the action potential duration and effective refractory period in cardiac cells

• Increase the time for cardiac cells to recover preventing premature contractions (early
afterdepolarizations)

• Primarily used to treat ventricular arrhythmias

• Treat life-threatening rhythms such as ventricular tachycardia and ventricular fibrillation

• Examples of Class III antiarrhythmic drugs

• Amiodarone, dronedarone (Multaq), sotalol (Betapace), dofetilide (Tikosyn), ibutilide (Corvert)

Mechanism of Class III antiarrhythmics
• Block potassium channels, particularly the rapid component of the delayed rectifier potassium current
( )

• Blocking  slows repolarization leading to prolongation of action potential duration and effective
refractory period

• Indications

• Prevent and treat life-threatening ventricular arrhythmias (ventricular tachycardia, ventricular
fibrillation)

• Maintain sinus rhythm in patients with atrial fibrillation or flutter

• Major side effects

• QT interval prolongation and risk of torsades de pointes (polymorphic ventricular tachycardia)

• Bradycardia and heart block due to prolonged repolarization

• Pulmonary toxicity with amiodarone (pneumonitis, pulmonary fibrosis)

• Thyroid dysfunction with amiodarone (hypo- or hyperthyroidism)

• Gastrointestinal disturbances (nausea, vomiting, diarrhea)

• Visual disturbances with amiodarone (halos, blurred vision, photophobia)

Cardiac Electrophysiology and Antiarrhythmic Drug Action
• Action potential: The electrical signal that triggers contraction in cardiac cells

• Repolarization: The phase of the action potential where the cell returns to its resting state

• Ion channels: Specialized proteins in cell membranes that control the flow of ions, crucial for
generating action potentials

• Arrhythmia: Abnormal heart rhythm caused by disruptions in the heart's electrical system

• Antiarrhythmic drugs: Medications designed to correct arrhythmias by modifying cardiac
electrophysiology
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Nursing considerations for channel blockers
• Assess baseline and ongoing ECG for QT interval prolongation

• Monitor for QTc >500ms which increases risk of torsades de pointes

• Monitor electrolyte levels, particularly potassium and magnesium

• Correct any electrolyte imbalances before and during therapy to reduce proarrhythmic risk

• Observe for signs and symptoms of proarrhythmia (torsades de pointes)

• Watch for palpitations, syncope, or sudden cardiac arrest

• Administer medications as prescribed and educate patients on the importance of adherence

• Missed doses can lead to recurrence of arrhythmia

• Be aware of drug interactions that may increase the risk of adverse effects

• Avoid concomitant use of other QT-prolonging agents (certain antibiotics, antipsychotics, antiemetics)

• Regularly assess and monitor liver, thyroid, and pulmonary function with amiodarone use

• Obtain baseline tests and monitor every 6 months

Patient education for antiarrhythmic medications
• Emphasize the importance of taking medications as prescribed and not discontinuing without
consulting their healthcare provider

• Abrupt discontinuation can worsen arrhythmia

• Instruct patients to report any signs or symptoms of adverse effects

• Advise to alert provider for palpitations, dizziness, fainting, shortness of breath, vision changes, or
gastrointestinal disturbances

• Advise patients to inform all healthcare providers about their antiarrhythmic medication use

• Crucial to avoid drug interactions and monitor for side effects

• Encourage regular follow-up appointments for monitoring of therapy effectiveness and adverse effects

• Typically every 3-6 months or more frequently if issues arise

• Discuss the importance of maintaining a heart-healthy lifestyle

• Engage in regular exercise, eat a healthy diet, manage stress, and stop smoking

• Educate patients on the potential for drug interactions and the need to consult their healthcare
provider before starting any new medications, supplements, or herbal products

• Many compounds can affect metabolism of antiarrhythmics or exacerbate side effects
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19.3 Implement Nutritional Strategies to Impact Musculoskeletal and
Integumentary Wellness
Calcium channel blockers are crucial medications for managing heart rhythm disorders. They work by
blocking calcium entry into heart cells, slowing conduction and reducing contractility. This helps control
rapid heart rates in conditions like atrial fibrillation and supraventricular tachycardia.

These drugs also dilate coronary arteries, improving blood flow to the heart. While effective for treating
dysrhythmias, they can cause side effects like low blood pressure and slow heart rate. Proper monitoring
and patient education are essential for safe and effective use of calcium channel blockers.

Calcium Channel Blockers for Dysrhythmias

Mechanisms of calcium channel blockers
• Block L-type calcium channels in cardiac muscle cells

• Reduce calcium influx during depolarization, which is necessary for muscle contraction

• Decrease intracellular calcium concentration, leading to reduced contractility (inotropy)

• Disrupt excitation-contraction coupling, affecting the heart's ability to contract

• Slow conduction through the AV node

• Prolong AV nodal refractory period, preventing rapid impulse transmission

• Decrease ventricular rate in atrial fibrillation and flutter (SVT)

• Dilate coronary arteries

• Improve coronary blood flow, increasing oxygen supply to the heart muscle (myocardium)

• Reduce myocardial oxygen demand by decreasing cardiac workload

• Decrease contractility and oxygen consumption

• Reduce afterload (resistance against which the heart must pump) and preload (volume of blood in the
ventricles at the end of diastole)

• Beneficial in hypertrophic cardiomyopathy by reducing outflow tract obstruction and improving
diastolic function

Effects of calcium channel blockers
• Therapeutic uses

• Supraventricular tachycardias (SVT)

• Atrial fibrillation and flutter, characterized by rapid and irregular atrial contractions

• AV nodal reentrant tachycardia (AVNRT), caused by a reentry circuit within the AV node

• Angina pectoris, chest pain caused by insufficient blood flow to the heart muscle

• Hypertrophic cardiomyopathy, a genetic disorder causing thickening of the heart muscle

• Effects
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• Slow ventricular rate in SVT, improving cardiac function and reducing symptoms

• Reduce myocardial oxygen demand, alleviating angina symptoms

• Improve coronary blood flow, enhancing oxygen supply to the heart muscle

• Decrease outflow tract obstruction in hypertrophic cardiomyopathy, improving cardiac output

• Exert a negative inotropic effect, reducing the force of heart contractions

• Potential side effects

• Hypotension (low blood pressure) due to vasodilation and reduced contractility

• Bradycardia (slow heart rate) and heart block (impaired conduction) due to AV node suppression

• Peripheral edema (swelling) due to vasodilation and fluid retention

• Constipation due to smooth muscle relaxation in the gastrointestinal tract

• Dizziness and headache due to vasodilation and hypotension

Cardiac electrophysiology and calcium channel blockers
• Voltage-gated ion channels play a crucial role in generating and propagating cardiac action potentials

• Calcium channel blockers primarily affect the plateau phase of the cardiac action potential

• These medications influence both chronotropic (heart rate) and inotropic (contractility) effects

• Calcium channel blockers also act on vascular smooth muscle, leading to vasodilation and reduced
peripheral resistance

Nursing considerations for administration
• Assess baseline vital signs and cardiac rhythm to establish a reference point

• Monitor blood pressure and heart rate closely

• Report significant changes to the healthcare provider, as they may indicate the need for dose
adjustment or intervention

• Administer medication as prescribed

• Use caution in patients with heart failure or conduction disorders, as they may be more sensitive to the
effects of calcium channel blockers

• Observe for signs of heart block or bradycardia

• Prepare for temporary pacing if necessary, to maintain adequate heart rate and cardiac output

• Educate patients on potential side effects and when to seek medical attention

• Encourage medication adherence and regular follow-up appointments to ensure optimal treatment
outcomes

Patient education for calcium channel blockers
• Explain the purpose and mechanism of action of the prescribed calcium channel blocker
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• Use simple terms and analogies to help the patient understand how the medication works (slowing
down the heart's electrical system)

• Instruct the patient on proper dosage, timing, and administration of the medication

• Emphasize the importance of taking the medication as directed to maintain consistent therapeutic
levels

• Discuss common side effects and how to manage them

• Advise when to contact the healthcare provider for concerning symptoms (severe dizziness, fainting,
or persistent edema)

• Encourage lifestyle modifications to support heart health

• Regular exercise (walking), stress management (meditation), and a heart-healthy diet (low in
saturated fat and sodium)

• Stress the importance of regular follow-up appointments and monitoring

• Discuss the need for periodic blood tests and ECGs to assess the effectiveness and safety of the
medication

• Provide written materials and resources for additional information and support

• Include contact information for the healthcare team and emergency services to ensure prompt
assistance if needed

19.4 Evaluate Nutritional Strategies to Impact Musculoskeletal and
Integumentary Wellness
Unclassified antidysrhythmic drugs are a diverse group of medications used to treat various heart rhythm
problems. These drugs don't fit neatly into the traditional categories but play crucial roles in managing
conditions like atrial fibrillation and ventricular tachycardia.

Understanding how these medications work is key for nurses. From adenosine's ability to stop certain fast
heart rhythms to digoxin's dual action in slowing heart rate and improving heart function, each drug has
unique effects and considerations for patient care.

Unclassified Antidysrhythmic Drugs

Features of unclassified antidysrhythmic drugs
• Diverse group of medications with unique mechanisms of action do not fit into traditional Vaughan
Williams classification system for categorizing antiarrhythmic drugs

• Used to treat various cardiac arrhythmias such as atrial fibrillation, ventricular tachycardia, and other
irregular heart rhythms

• Examples include adenosine (Adenocard), digoxin (Lanoxin), magnesium sulfate, and potassium
supplements

Cardiac Electrophysiology and Antidysrhythmic Action
• Cardiac action potential: The electrical activity that triggers heart muscle contraction

• Sinoatrial node: The heart's natural pacemaker, initiating each heartbeat
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• Atrioventricular node: Conducts electrical impulses from the atria to the ventricles

• Ion channels: Protein structures in cell membranes that regulate the flow of ions, crucial for
maintaining normal heart rhythm

• Calcium homeostasis: The balance of calcium ions inside and outside cardiac cells, essential for
proper heart function

Mechanisms and effects of unclassified antidysrhythmics
• Adenosine (Adenocard)

• Mechanism of action: Slows conduction through the AV node by binding to A1 receptors, temporarily
blocking the electrical signal

• Uses: Terminates supraventricular tachycardia (SVT) by interrupting the reentry circuit and helps
diagnose the underlying rhythm

• Side effects: Flushing, chest pain, dyspnea, bronchospasm, and transient heart block

• Digoxin (Lanoxin)

• Mechanism of action: Increases intracellular calcium and enhances vagal tone, slowing AV node
conduction and increasing the force of cardiac contractions

• Uses: Controls ventricular rate in atrial fibrillation and treats heart failure by improving cardiac output

• Side effects: Nausea, vomiting, visual disturbances (yellow vision), and cardiac arrhythmias (in case of
toxicity)

• Magnesium sulfate

• Mechanism of action: Stabilizes cell membranes and reduces calcium influx, decreasing myocardial
excitability and preventing arrhythmias

• Uses: Treats torsades de pointes (a specific type of ventricular tachycardia) and digoxin toxicity by
counteracting the effects of hypomagnesemia

• Side effects: Hypotension, bradycardia, respiratory depression (at high doses), and muscle weakness

• Potassium supplements

• Mechanism of action: Maintains normal membrane potential and reduces automaticity, stabilizing the
cardiac cells and preventing arrhythmias

• Uses: Corrects hypokalemia (low potassium levels) and treats digoxin toxicity by counteracting the
effects of hypokalemia

• Side effects: Hyperkalemia (high potassium levels), muscle weakness, paresthesia, and cardiac
arrhythmias (if given too rapidly)

Nursing considerations for antidysrhythmic administration
• Assess patient's cardiac rhythm and vital signs (heart rate, blood pressure, respiratory rate) before
and during administration to monitor for therapeutic response and adverse effects

• Monitor for therapeutic response and potential side effects, reporting any adverse reactions (chest
pain, dyspnea, bradycardia) to the healthcare provider promptly
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• Ensure proper dosing and route of administration for each medication: 1. Adenosine: Rapid IV push
followed by a 20 mL saline flush to deliver the drug quickly to the heart 2. Digoxin: Oral or IV; monitor
serum levels regularly and assess for signs of toxicity (nausea, vomiting, visual disturbances) 3.
Magnesium sulfate: Slow IV infusion over 10-20 minutes; monitor for hypotension and respiratory
depression 4. Potassium: Oral or IV; monitor serum levels and infuse slowly (over 1-2 hours) if given
intravenously to avoid hyperkalemia

• Educate patients and families about the medication, its purpose, potential side effects, and the
importance of adherence to the prescribed regimen

Patient education for antidysrhythmic medications
• Explain the purpose of the medication and how it works to control arrhythmias, using simple terms and
analogies to facilitate understanding

• Discuss the importance of taking the medication as prescribed and not altering the dose without
consulting the healthcare provider to ensure optimal therapeutic effects and minimize the risk of
adverse events

• Advise patients to report any side effects (palpitations, dizziness, fainting) or worsening symptoms to
their healthcare provider promptly for timely intervention and dose adjustment

• Encourage regular follow-up appointments to monitor the effectiveness of the medication, assess for
side effects, and adjust dosage if needed to maintain optimal cardiac function

• Provide written materials or resources for additional information and support, such as medication
guides, patient support groups, and reliable online sources

• Discuss lifestyle modifications that may help manage the underlying condition, such as maintaining a
healthy diet (low in sodium and rich in potassium), exercising regularly (as tolerated), and managing
stress through relaxation techniques (deep breathing, meditation)

• Educate patients on the signs and symptoms of toxicity (if applicable), such as nausea, vomiting, and
visual disturbances for digoxin, and when to seek immediate medical attention to prevent serious
complications
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Unit 20 – Musculoskeletal & Skin Health
Considerations
20.1 The Impact of Nutrition on Musculoskeletal and Integumentary
Wellness Across the Lifespan
Hypertension and angina are two crucial cardiovascular conditions that can significantly impact heart
health. Understanding their mechanisms, symptoms, and diagnosis is essential for effective management
and prevention of complications.

Blood pressure guidelines help identify hypertension stages, while angina symptoms signal an imbalance
between heart oxygen supply and demand. Both conditions share risk factors and require a
comprehensive diagnostic approach, including clinical evaluation and specialized tests to guide treatment
strategies.

Pathophysiology and Diagnosis of Hypertension and Angina

Mechanisms of hypertension and angina
• Hypertension

• Increased cardiac output results from elevated heart rate and stroke volume, leading to higher blood
pressure

• Increased peripheral vascular resistance due to vasoconstriction, atherosclerosis (plaque buildup in
arteries), and arterial stiffening contributes to hypertension

• Imbalance between vasoconstrictors (angiotensin II, endothelin-1, catecholamines) and vasodilators
(nitric oxide, prostaglandins) favors vasoconstriction and raises blood pressure

• Genetic factors influence blood pressure regulation, with some individuals more susceptible to
hypertension

• Environmental factors such as high salt intake (sodium), obesity, and chronic stress can contribute to
the development of hypertension

• The renin-angiotensin-aldosterone system plays a crucial role in regulating blood pressure and fluid
balance

• Angina

• Myocardial ischemia occurs when there is an imbalance between myocardial oxygen supply and
demand, leading to chest pain or discomfort (angina)

• Decreased oxygen supply to the heart muscle can result from:

1. Coronary artery stenosis: narrowing of the coronary arteries due to atherosclerosis

2. Coronary artery spasm: sudden constriction of the coronary arteries (Prinzmetal's angina)

3. Anemia: low red blood cell count reduces oxygen-carrying capacity

4. Hypoxemia: low oxygen levels in the blood
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• Increased oxygen demand by the heart muscle can occur due to:

1. Tachycardia: rapid heart rate

2. Hypertension: high blood pressure increases the workload on the heart

3. Hypertrophic cardiomyopathy: thickening of the heart muscle wall

4. Aortic valve stenosis: narrowing of the aortic valve opening, increasing the workload on the left
ventricle

Blood pressure guidelines for diagnosis
• Normal blood pressure: systolic < 120 mmHg and diastolic < 80 mmHg

• Elevated blood pressure: systolic 120-129 mmHg and diastolic < 80 mmHg

• Stage 1 hypertension: systolic 130-139 mmHg or diastolic 80-89 mmHg

• Stage 2 hypertension: systolic ≥ 140 mmHg or diastolic ≥ 90 mmHg

• Hypertensive crisis: systolic > 180 mmHg and/or diastolic > 120 mmHg, requiring immediate medical
attention

Symptoms of hypertension and angina
• Hypertension

• Often asymptomatic (no symptoms) in early stages

• Possible symptoms include headache, dizziness, shortness of breath, chest pain, blurred vision, and
nausea

• Signs of hypertension include elevated blood pressure readings, retinal changes (arteriovenous
nicking, hemorrhages, exudates), and left ventricular hypertrophy (S4 gallop, displaced apex beat)

• Angina

• Symptoms include chest pain or discomfort (pressure, squeezing, fullness, or pain), often in the center
of the chest and may radiate to the neck, jaw, shoulder, back, or arm

• Other symptoms: shortness of breath, fatigue, nausea, and lightheadedness

• Signs of angina include elevated heart rate and blood pressure during an episode, S4 gallop if left
ventricular dysfunction is present, and mitral regurgitation murmur if papillary muscle dysfunction
occurs

Causes and diagnosis of cardiovascular conditions
• Hypertension

• Primary (essential) hypertension accounts for 90-95% of cases and is multifactorial, involving genetic,
environmental, and behavioral factors

• Secondary hypertension (5-10% of cases) can be caused by renal disease, endocrine disorders
(primary aldosteronism, Cushing's syndrome, pheochromocytoma), obstructive sleep apnea, and
coarctation of the aorta

• Diagnostic approach involves:
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1. Confirming elevated blood pressure readings over multiple visits

2. Assessing for end-organ damage (echocardiogram, renal function tests, fundoscopy)

3. Evaluating for secondary causes (renal artery stenosis, aldosterone-renin ratio)

• Angina

• Causes include obstructive coronary artery disease (a common form of ischemic heart disease),
coronary artery spasm (Prinzmetal's angina), microvascular dysfunction, aortic valve stenosis, and
hypertrophic cardiomyopathy

• Diagnostic approach includes:

1. Electrocardiogram (ECG) during an episode to detect ischemic changes

2. Exercise stress test to assess for ischemia during physical exertion

3. Coronary angiography to visualize the coronary arteries and detect stenosis or blockages

4. Echocardiogram to evaluate heart structure and function

5. Cardiac magnetic resonance imaging (MRI) for detailed assessment of heart structure and function

Cardiovascular Risk Factors and Prevention
• Major modifiable risk factors include hypertension, smoking, diabetes, dyslipidemia, obesity, and
physical inactivity

• Non-modifiable risk factors include age, gender, and family history

• Prevention strategies focus on lifestyle modifications and management of underlying conditions to
reduce myocardial oxygen demand and improve cardiovascular health

20.2 Nutrition and Chronic Musculoskeletal and Integumentary Illness
ACE inhibitors are a crucial class of medications that target the renin-angiotensin-aldosterone system. By
blocking the conversion of angiotensin I to angiotensin II, they help lower blood pressure and improve
cardiovascular health.

These drugs are commonly used to treat hypertension, heart failure, and prevent complications after heart
attacks. While generally well-tolerated, ACE inhibitors can cause side effects like dry cough and require
careful monitoring of blood pressure and kidney function.

Renin-Angiotensin-Aldosterone System (RAAS) and ACE Inhibitors

Mechanism of ACE inhibitors
• Block conversion of angiotensin I to angiotensin II by inhibiting angiotensin-converting enzyme (ACE)

• Angiotensin II acts as a potent vasoconstrictor increases blood pressure (BP)

• Stimulates release of aldosterone leads to sodium and water retention

• Reducing angiotensin II levels causes:

• Vasodilation decreases peripheral vascular resistance lowers BP (amlodipine)
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• Reduced aldosterone secretion increases sodium and water excretion decreases blood volume
(furosemide)

• Increase bradykinin levels contributes to vasodilation and BP reduction

Blood Pressure Regulation and RAAS
• Renin is released by the kidneys in response to decreased blood pressure

• Renin converts angiotensinogen to angiotensin I

• ACE converts angiotensin I to angiotensin II

• Angiotensin II causes vasoconstriction and increases blood pressure

• RAAS affects nephron function, regulating sodium and water reabsorption

• ACE inhibitors improve endothelial function, promoting cardiovascular health

Common ACE inhibitors and indications
• Captopril (Capoten)

• Hypertension

• Heart failure

• Post-myocardial infarction (MI)

• Enalapril (Vasotec)

• Hypertension

• Heart failure

• Lisinopril (Prinivil, Zestril)

• Hypertension

• Heart failure

• Post-MI

• Ramipril (Altace)

• Hypertension

• Cardiovascular risk reduction (stroke prevention)

• Benazepril (Lotensin)

• Hypertension

• Chronic kidney disease (CKD)

Adverse effects of ACE inhibitors
• Common adverse effects:

• Dry cough due to increased bradykinin levels
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• Hypotension especially with first dose or in volume-depleted patients (diuretics)

• Hyperkalemia due to reduced aldosterone secretion

• Renal dysfunction particularly in patients with pre-existing renal impairment or renal artery stenosis

• Angioedema (rare but potentially life-threatening)

• Swelling of face, lips, tongue, and throat

• More common in African American patients

• Drug interactions:

• Potassium supplements and potassium-sparing diuretics (spironolactone) increased risk of
hyperkalemia

• NSAIDs (ibuprofen) may attenuate antihypertensive effect increase risk of renal dysfunction

• Lithium increased lithium levels and toxicity risk

• Contraindicated in pregnancy due to potential fetal harm (oligohydramnios)

Nursing considerations for ACE inhibitors
• Assess BP, renal function, and electrolytes (especially potassium) before initiating therapy and
periodically during treatment

• Monitor for signs and symptoms of angioedema such as swelling of face, lips, tongue, or throat

• Instruct patients to seek immediate medical attention if angioedema occurs

• Advise patients to report persistent dry cough as this may necessitate switching to another
antihypertensive class (ARBs)

• Educate patients on importance of adhering to prescribed dosing schedule and not discontinuing
medication without consulting healthcare provider

• Instruct patients to rise slowly from sitting or lying positions to minimize risk of orthostatic hypotension

• Encourage patients to maintain healthy lifestyle including low-sodium diet (DASH diet), regular
exercise, and stress management

• Advise patients to avoid potassium supplements and salt substitutes containing potassium unless
prescribed by healthcare provider

• Educate patients on signs and symptoms of hyperkalemia such as muscle weakness, fatigue, and
irregular heartbeat

• Stress importance of regular follow-up appointments to monitor BP, renal function, and electrolytes

20.3 Treatments and Nutrition
ARBs are a powerful class of drugs that lower blood pressure by blocking angiotensin II receptors. They
relax blood vessels, reduce fluid retention, and ease strain on the heart, making them effective for treating
hypertension and related conditions.

Compared to other blood pressure medications, ARBs are well-tolerated with fewer side effects. They work
similarly to ACE inhibitors but don't cause the dry cough some patients experience. Proper monitoring and
patient education are key for safe, effective use.
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Mechanism of Action and Efficacy of ARBs

Mechanism of action for ARBs
• ARBs selectively block angiotensin II type 1 (AT1) receptors prevents angiotensin II from binding to
AT1 receptors and inhibits angiotensin II-mediated vasoconstriction (narrowing of blood vessels) and
aldosterone secretion (hormone that promotes sodium and water retention)

• Reduces peripheral vascular resistance decreases arterial pressure and lowers blood pressure by
allowing blood vessels to relax and widen

• Promotes vasodilation increases blood flow to tissues (muscles, organs) and reduces cardiac
workload (strain on the heart)

• Decreases sodium and water retention reduces plasma volume (fluid in the bloodstream) and
contributes to blood pressure reduction by preventing the body from holding onto excess salt and water

ARBs vs other antihypertensive drugs
• ARBs have similar efficacy to ACE inhibitors (lisinopril, enalapril) in lowering blood pressure as both
classes target the renin-angiotensin-aldosterone system (RAAS) which regulates blood pressure

• ARBs have fewer side effects compared to ACE inhibitors with a lower incidence of dry cough and
angioedema (swelling of face, tongue, or throat) making them better tolerated by patients who
experience these side effects with ACE inhibitors

• ARBs have comparable efficacy to other antihypertensive classes such as calcium channel blockers
(amlodipine), diuretics (furosemide), and beta-blockers (metoprolol) with the choice depending on
patient characteristics (age, race) and comorbidities (diabetes, kidney disease)

• Side effects of ARBs are generally mild including dizziness, headache, and fatigue but can cause
hyperkalemia (high potassium levels) and renal dysfunction (decreased kidney function) in high-risk
patients (elderly, diabetic, or those with pre-existing renal impairment)

Pharmacokinetics and Adverse Effects of ARBs
• Pharmacokinetics: ARBs are generally well-absorbed orally, with peak plasma concentrations reached
within 1-4 hours

• Most ARBs have a long half-life, allowing for once-daily dosing

• ARBs are primarily metabolized by the liver and excreted through bile and urine

• Adverse effects: Common side effects include dizziness, headache, and fatigue

• Serious adverse effects may include hyperkalemia, hypotension, and impaired renal function
(especially in patients with pre-existing kidney disease)

• ARBs are contraindicated during pregnancy due to potential fetal harm
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Nursing Considerations and Patient Education

Nursing considerations for ARB administration
• Monitor blood pressure and heart rate regularly assess for orthostatic hypotension (drop in blood
pressure upon standing), especially in elderly or volume-depleted patients (dehydrated) and adjust
dosage as needed to achieve target blood pressure

• Monitor renal function and electrolytes check serum creatinine (waste product filtered by kidneys) and
potassium levels periodically and use caution in patients with renal impairment or at risk for
hyperkalemia

• Be aware of potential drug interactions avoid concomitant use with potassium-sparing diuretics
(spironolactone) or potassium supplements due to increased risk of hyperkalemia and use caution
when combining with NSAIDs (ibuprofen), as they may attenuate the antihypertensive effect and
increase the risk of renal dysfunction

• Administer ARBs at the same time each day for consistent timing helps maintain stable blood levels
and improves efficacy with some ARBs taken with or without food, while others have specific
recommendations (take on an empty stomach)

Patient education for ARB use
• Educate patients on the purpose and benefits of ARB therapy emphasize the importance of long-term
adherence for blood pressure control and cardiovascular risk reduction (heart attack, stroke) and
discuss potential side effects and when to seek medical attention

• Encourage patients to take ARBs as prescribed advise patients not to skip doses or stop taking the
medication without consulting their healthcare provider and suggest strategies to improve adherence,
such as using pill boxes or setting reminders (phone alarms)

• Promote lifestyle modifications to enhance the effectiveness of ARB therapy recommend a
low-sodium diet (limit salt intake) to help control blood pressure, encourage regular physical activity
(brisk walking, swimming), as it can improve cardiovascular health and aid in weight management, and
advise patients to maintain a healthy weight and quit smoking, if applicable

• Instruct patients to monitor their blood pressure at home teach proper technique for measuring blood
pressure (seated, arm supported, cuff at heart level) and provide guidance on interpreting results and
when to report abnormal readings to their healthcare provider

• Emphasize the importance of regular follow-up visits ensure patients understand the need for periodic
monitoring of blood pressure, renal function, and electrolytes and encourage patients to discuss any
concerns or questions with their healthcare provider

• Explain that ARBs are primarily used to treat hypertension and may also be beneficial for patients with
certain cardiovascular diseases or diabetes


