
A F R I C A  C L I M AT E  L E A D E R S H I P  AC A D E M Y AC L A . I O

AC LA  COURS E  S TUDY  GU I DE

Nutrition, Heart
Disease &

<br>Diabetes

The science of nutrition and how it drives — or prevents

— heart disease and diabetes, with practical dietary

tools.

Dr. Zainab Yusuf · Beginner

8 modules · 41 lessons · 8 weeks



Africa Climate Leadership Academy — Course Study Guide 1

3About This Course

3Module 1: Foundations of Nutrition

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 41.1 Why Nutrition Is the Starting Point

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 41.2 Carbohydrates

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 41.3 Fats (Lipids)

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 41.4 Protein

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 51.5 Micronutrients and Other Dietary Components

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 51.6 Energy Balance and Metabolism

5Module 2: Heart Disease and Cardiovascular Health

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 62.1 The Cardiovascular System in Brief

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 62.2 Atherosclerosis: The Central Process

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 62.3 Modifiable Risk Factors

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 72.4 Reading the Numbers: Key Biomarkers

7Module 3: Blood Glucose Regulation and Diabetes

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 73.1 Blood Glucose Regulation: The Basics

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 83.2 The Spectrum of Diabetic Disease

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 83.3 How Type 2 Diabetes Develops

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 83.4 Diagnostic Markers

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 93.5 Long-Term Complications

9Module 4: One System, Two Diagnoses

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 94.1 One System, Two Diagnoses

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 104.2 Metabolic Syndrome

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 104.3 The Biological Bridge: Insulin Resistance and Vascular Damage

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 104.4 Shared Dietary Risk Factors

11Module 5: Dietary Patterns and Chronic Disease

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 115.1 Why Dietary Patterns, Not Single Nutrients

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 115.2 The Mediterranean Dietary Pattern

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 115.3 The DASH Dietary Pattern

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 125.4 Understanding Glycemic Index and Glycemic Load

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 125.5 Comparing the Patterns

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 125.6 Making It Culturally Adaptable

12Module 6: Practical Nutrition: The Plate Method



Africa Climate Leadership Academy — Course Study Guide 2

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 136.1 The Plate Method

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 136.2 Estimating Portions Without a Scale

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 136.3 Reading a Nutrition Facts Label

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 136.4 A Sample One-Week Menu Framework

13Module 7: From Knowledge to Behaviour Change

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 147.1 Why Knowledge Is Not Enough

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 147.2 The Stages of Change

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 147.3 Setting Effective Goals

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 147.4 Physical Activity as a Nutrition Partner

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 147.5 Sleep and Stress: The Overlooked Variables

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 157.6 Overcoming Common Barriers

15Module 8: Nutrition Across the Life Course

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 158.1 Children and Adolescents

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 168.2 Socioeconomic and Geographic Access

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 168.3 Cultural Adaptation

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 168.4 Course Synthesis

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 178.5 Building Your SMART Action Plan

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 178.6 Continued Learning and Support

17Final Assessment & Certificate



Africa Climate Leadership Academy — Course Study Guide 3

About This Course
Nutrition, Heart Disease & diabetes connects the food on the plate to the two epidemics reshaping global

health. Modules build from macronutrients, energy balance and metabolism, through atherosclerosis and

cardiovascular risk, blood-glucose regulation and the diabetic spectrum, the shared roots of heart disease and

diabetes, the evidence on whole dietary patterns, practical tools like the plate method, why knowledge alone

doesn't change behaviour, and nutrition across the life course — children, adolescents and older adults.

Course information

Course Nutrition, Heart Disease & Diabetes

Instructor Dr. Zainab Yusuf

Level Beginner

Structure 8 modules · 41 lessons · 8 weeks

Assessment Module quizzes (pass mark 60%) and a final test (pass mark 80%). Certificate issued
on final success, verifiable at acla.io/verify.

What you will be able to do
1. Explain and apply the core concepts of foundations of nutrition.

2. Explain and apply the core concepts of heart disease and cardiovascular health.

3. Explain and apply the core concepts of blood glucose regulation and diabetes.

4. Explain and apply the core concepts of one system, two diagnoses.

5. Explain and apply the core concepts of dietary patterns and chronic disease.

6. Explain and apply the core concepts of practical nutrition: the plate method.

How to use this study guide
This guide is the complete companion to the Tapi Learn mobile course. Each chapter corresponds to one

course module and reproduces every lesson in full, including the key takeaways. Read a lesson in the app,

then revisit the same text here to revise; the structure and headings match the in-app lesson reader. After

finishing a module, take the module quiz in the app (60% to pass), and after all modules, the final test (80%

to pass) to earn your verified ACLA certificate of completion.

Module 1: Foundations of Nutrition
Nutrition is the single most modifiable determinant of long-term health. What a person eats every day shapes

blood glucose control, blood lipid levels, blood pressure, body weight, inflammation, and the health of blood
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vessels — the very pathways through which heart disease and diabetes develop.

6 lessons · 13m

1.1 Why Nutrition Is the Starting Point
Nutrition is the single most modifiable determinant of long-term health. What a person eats every day shapes

blood glucose control, blood lipid levels, blood pressure, body weight, inflammation, and the health of blood

vessels — the very pathways through which heart disease and diabetes develop. Before exploring these two

conditions in depth, this module builds a shared vocabulary and a working model of how food becomes fuel,

tissue, and signal inside the body.

1.2 Carbohydrates
Carbohydrates are the body's primary and most readily available energy source. They are broken down into

glucose, which circulates in the blood and is used by cells for energy or stored as glycogen in the liver and

muscles. Carbohydrates fall into three broad categories: sugars (simple carbohydrates), starches (complex

carbohydrates), and fiber (a largely indigestible carbohydrate with distinct health benefits). The type,

quantity, and processing of carbohydrate consumed has a direct and immediate effect on blood glucose and,

over time, on insulin demand — making carbohydrate quality central to both diabetes and heart disease

prevention.

1.3 Fats (Lipids)
Dietary fat is a concentrated energy source and a structural component of every cell membrane; it is also

essential for absorbing fat-soluble vitamins (A, D, E, and K) and for hormone production. Not all fats behave

the same way in the body: Unsaturated fats (monounsaturated and polyunsaturated, found in olive oil, nuts,

seeds, avocado, and fatty fish) generally support healthy cholesterol profiles and reduce cardiovascular risk

when they replace saturated fat. Saturated fats (found in fatty meat, butter, and full-fat dairy) can raise

low-density lipoprotein (LDL) cholesterol when consumed in excess, contributing to arterial plaque

formation. Trans fats (found in some processed and fried foods) raise LDL cholesterol while lowering

protective high-density lipoprotein (HDL) cholesterol, and are considered the most harmful dietary fat for

cardiovascular health.

1.4 Protein
Protein supplies the amino acids needed to build and repair muscle, enzymes, hormones, and immune cells.

Protein has a relatively small direct effect on blood glucose compared with carbohydrate, and it promotes

satiety, which supports weight management — an important factor in both diabetes and heart disease risk

reduction.
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1.5 Micronutrients and Other Dietary Components
Vitamins and minerals do not provide calories, but they are essential cofactors for the metabolic processes

that keep the cardiovascular and endocrine systems functioning. Several are of particular relevance to this

course: Key Term — Definition Sodium — A mineral that regulates fluid balance and blood pressure; excess

intake is strongly linked to hypertension, a major risk factor for heart disease and stroke. Potassium — A

mineral found in fruits, vegetables, and legumes that helps counteract the blood-pressure-raising effects of

sodium. Magnesium — Involved in insulin action and blood pressure regulation; found in leafy greens, nuts,

and whole grains. Dietary Fiber — The indigestible portion of plant foods; soluble fiber slows glucose

absorption and binds cholesterol, while insoluble fiber supports digestive health. Added Sugar — Sugars and

syrups added during food processing or preparation; excess intake is linked to weight gain, elevated

triglycerides, and insulin resistance. Glycemic Index (GI) — A ranking of how quickly a

carbohydrate-containing food raises blood glucose relative to pure glucose.

1.6 Energy Balance and Metabolism
Energy balance describes the relationship between calories consumed and calories expended. When intake

consistently exceeds expenditure, the surplus is stored primarily as body fat; when the reverse is true, stored

fat is used for fuel. While energy balance is not the only factor that determines health outcomes, sustained

excess energy intake — particularly from refined carbohydrates and added fats — is closely tied to the

development of insulin resistance, elevated blood lipids, and hypertension, the shared precursors of both

diabetes and heart disease explored in later modules. “What we eat does not simply provide calories — it

sends continuous biochemical signals that shape blood glucose, blood pressure, and the health of every blood

vessel in the body.” Knowledge Check & Reflection 1. Which of the three macronutrients has the greatest

direct effect on blood glucose, and why? 2. Name two dietary sources of unsaturated fat and two of saturated

fat. 3. Explain in your own words why trans fat is considered more harmful than saturated fat. 4. How does

dietary fiber support both blood glucose control and cardiovascular health? Module Key Takeaways

Carbohydrates, fats, and proteins each play distinct roles in energy supply, tissue building, and metabolic

signaling. Fat quality matters as much as fat quantity: unsaturated fats support heart health, while trans fats

and excess saturated fat increase risk. Sodium, potassium, magnesium, and fiber are micronutrients with

outsized influence on blood pressure and glucose control. Sustained energy imbalance is a shared upstream

driver of the insulin resistance and vascular changes seen in diabetes and heart disease. MOD 2 —

Understanding Cardiovascular Disease How the heart and blood vessels are affected by diet and lifestyle

Module 2: Heart Disease and Cardiovascular Health
The cardiovascular system consists of the heart, arteries, veins, and capillaries, which together deliver oxygen

and nutrients to every tissue in the body and remove metabolic waste.

4 lessons · 9m
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2.1 The Cardiovascular System in Brief
The cardiovascular system consists of the heart, arteries, veins, and capillaries, which together deliver oxygen

and nutrients to every tissue in the body and remove metabolic waste. Cardiovascular disease (CVD) is an

umbrella term for conditions affecting the heart and blood vessels, including coronary artery disease, heart

attack, stroke, heart failure, and peripheral artery disease. CVD remains the leading cause of death globally,

and diet is among its most powerful modifiable determinants.

2.2 Atherosclerosis: The Central Process
Most cardiovascular events originate from atherosclerosis, a slow, decades-long process in which fatty

deposits (plaque) build up inside artery walls. The process typically unfolds as follows: Excess LDL

cholesterol particles penetrate the inner lining of an artery wall. The immune system responds, and white

blood cells accumulate at the site, forming early fatty streaks. Over years, the streak develops into a fibrous

plaque containing cholesterol, calcium, and cellular debris. The artery narrows, restricting blood flow, and

the plaque's fibrous cap may become unstable. If the plaque ruptures, a blood clot can form rapidly, blocking

the artery and causing a heart attack or stroke. Because this process is silent for many years, diet-driven

prevention that begins early — well before symptoms appear — is far more effective than treatment after an

event has occurred.

2.3 Modifiable Risk Factors
Dietary pattern, particularly intake of saturated and trans fat, sodium, and added sugar Elevated LDL

cholesterol and triglycerides; low HDL cholesterol High blood pressure (hypertension) Physical inactivity

and excess body weight, especially abdominal adiposity Diabetes and insulin resistance (see Module 4)

Tobacco use and chronic psychological stress
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2.4 Reading the Numbers: Key Biomarkers
Key Term — Definition LDL Cholesterol — Often called “bad” cholesterol; carries cholesterol into artery

walls and is the primary driver of plaque formation. Lower is generally better. HDL Cholesterol — Often

called “good” cholesterol; helps remove excess cholesterol from the bloodstream and transport it back to the

liver. Triglycerides — The main form of stored fat in the blood; levels rise sharply with excess sugar, refined

carbohydrate, and alcohol intake. Blood Pressure — The force of blood against artery walls, expressed as

systolic/diastolic (e.g., 120/80 mmHg); consistently elevated readings damage vessel walls over time.

C-Reactive Protein (CRP) — A marker of systemic inflammation that is increasingly used alongside

cholesterol to assess cardiovascular risk. Clinical Snapshot A dietary pattern that lowers LDL cholesterol by

even 10–15% and reduces systolic blood pressure by 5 mmHg can meaningfully reduce long-term

cardiovascular risk — improvements that are achievable through diet alone for many individuals, without

medication. Knowledge Check & Reflection 1. Describe, in three or four steps, how atherosclerosis develops

inside an artery. 2. Which biomarker reflects the body's response to excess sugar and refined carbohydrate

intake most directly? 3. Name three modifiable risk factors for cardiovascular disease that are influenced

primarily by diet. Module Key Takeaways Cardiovascular disease develops silently over decades through the

process of atherosclerosis. LDL cholesterol, HDL cholesterol, triglycerides, and blood pressure are the core

biomarkers used to track cardiovascular risk. Diet directly influences nearly every modifiable risk factor for

heart disease, making early nutritional intervention especially powerful. MOD 3 — Understanding Diabetes

and Prediabetes Insulin, blood glucose, and the spectrum of diabetic disease

Module 3: Blood Glucose Regulation and Diabetes
After a meal containing carbohydrate, glucose enters the bloodstream and blood glucose levels rise. In

response, the pancreas releases insulin, a hormone that signals cells throughout the body — particularly

muscle, fat, and liver cells — to absorb glucose from the blood, either for immediate energy or for storage.

5 lessons · 11m

3.1 Blood Glucose Regulation: The Basics
After a meal containing carbohydrate, glucose enters the bloodstream and blood glucose levels rise. In

response, the pancreas releases insulin, a hormone that signals cells throughout the body — particularly

muscle, fat, and liver cells — to absorb glucose from the blood, either for immediate energy or for storage.

This tightly regulated feedback loop keeps blood glucose within a narrow healthy range. Diabetes occurs

when this regulatory system breaks down, either because the pancreas cannot produce enough insulin, the

body's cells no longer respond effectively to insulin, or both.
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3.2 The Spectrum of Diabetic Disease
Key Term — Definition Type 1 Diabetes — An autoimmune condition in which the immune system

destroys insulin-producing cells in the pancreas, resulting in little or no insulin production. It typically

develops in childhood or young adulthood and requires lifelong insulin therapy; it is not caused by diet. Type

2 Diabetes — A progressive condition in which the body's cells become resistant to insulin's effects and,

over time, the pancreas cannot keep up with rising insulin demand. It accounts for roughly 90% of diabetes

cases and is strongly influenced by diet, body weight, and physical activity. Prediabetes — A state in which

blood glucose is higher than normal but not yet high enough for a diabetes diagnosis. It is a critical, often

reversible window for lifestyle intervention. Gestational Diabetes — Diabetes that develops during

pregnancy due to hormonal changes that increase insulin resistance; it typically resolves after delivery but

raises future type 2 diabetes risk for both mother and child. Insulin Resistance — A condition in which cells

respond poorly to insulin, requiring the pancreas to produce increasing amounts to achieve the same

glucose-lowering effect; the central mechanism underlying type 2 diabetes and a major contributor to

cardiovascular risk.

3.3 How Type 2 Diabetes Develops
Type 2 diabetes typically develops gradually, often over many years, through a predictable sequence:

Chronic excess intake of refined carbohydrate and calories, combined with physical inactivity and excess

body fat (especially visceral fat around the abdomen), leads cells to become progressively less responsive to

insulin. The pancreas compensates by producing more insulin, a state known as hyperinsulinemia, which can

itself contribute to weight gain and further insulin resistance. Over time, insulin-producing beta cells become

exhausted and less efficient, and blood glucose begins to rise above normal — first to the prediabetes range,

then to the diabetes range. Persistently elevated blood glucose damages blood vessels and nerves throughout

the body, producing the long-term complications of diabetes.

3.4 Diagnostic Markers
Key Term — Definition Fasting Plasma Glucose — Blood glucose measured after at least 8 hours without

food; 100–125 mg/dL indicates prediabetes, 126 mg/dL or higher indicates diabetes. HbA1c (Glycated

Hemoglobin) — Reflects average blood glucose over the preceding 2–3 months; 5.7–6.4% indicates

prediabetes, 6.5% or higher indicates diabetes. Oral Glucose Tolerance Test — Measures blood glucose

response two hours after consuming a standardized glucose drink; used to diagnose gestational and type 2

diabetes.
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3.5 Long-Term Complications
Chronically elevated blood glucose damages small and large blood vessels throughout the body.

Complications include cardiovascular disease (the leading cause of death among people with diabetes),

diabetic retinopathy (vision loss), diabetic nephropathy (kidney disease), and diabetic neuropathy (nerve

damage, particularly in the feet, which can lead to serious infection and amputation if unmanaged). Because

vascular damage underlies many of these complications, the line between diabetes management and heart

disease prevention is, in practice, the same line — a connection explored fully in Module 4. “Prediabetes is

not a diagnosis to fear — it is a window of opportunity. Sustained dietary and lifestyle change during this

stage can prevent or delay type 2 diabetes for many people.” Knowledge Check & Reflection 1. What is the

key biological difference between type 1 and type 2 diabetes? 2. Explain insulin resistance in your own

words and describe how it relates to type 2 diabetes. 3. Why is prediabetes considered a critical window for

intervention? 4. Name two long-term complications of poorly controlled diabetes. Module Key Takeaways

Diabetes is a spectrum, ranging from prediabetes to type 1, type 2, and gestational diabetes, each with

distinct causes. Type 2 diabetes develops gradually through insulin resistance and is strongly influenced by

diet, body weight, and activity. Fasting glucose, HbA1c, and oral glucose tolerance testing are the primary

tools used to diagnose and monitor diabetes. Diabetes and cardiovascular disease share the same underlying

vascular damage, making combined prevention strategies especially effective. MOD 4 — The Shared Roots

Nutrition, metabolic syndrome, and the diabetes-heart disease connection

Module 4: One System, Two Diagnoses
Although heart disease and diabetes are diagnosed and treated as separate conditions, they arise from a

substantially overlapping set of biological processes.

4 lessons · 9m

4.1 One System, Two Diagnoses
Although heart disease and diabetes are diagnosed and treated as separate conditions, they arise from a

substantially overlapping set of biological processes. People with type 2 diabetes are two to four times more

likely to develop cardiovascular disease than those without diabetes, and cardiovascular disease is the leading

cause of death among people with diabetes. This overlap is not coincidental — it reflects a shared upstream

driver: chronic excess energy intake, particularly from refined carbohydrate and unhealthy fat, combined

with physical inactivity, which produces insulin resistance, systemic inflammation, and vascular injury

simultaneously.
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4.2 Metabolic Syndrome
Metabolic syndrome is a clinical cluster of risk factors that, when they occur together, dramatically increase

the risk of both type 2 diabetes and cardiovascular disease. A diagnosis typically requires at least three of the

following five criteria: Abdominal (visceral) obesity — elevated waist circumference Elevated fasting

triglycerides Reduced HDL cholesterol Elevated blood pressure Elevated fasting blood glucose Each of these

five markers is directly modifiable through diet, which is why nutrition intervention is considered a first-line

strategy for reversing metabolic syndrome before it progresses to full diabetes or a cardiovascular event.

4.3 The Biological Bridge: Insulin Resistance and Vascular Damage
Insulin resistance does more than raise blood glucose. It also promotes several changes that directly damage

the cardiovascular system: Elevated insulin levels stimulate the liver to produce more triglyceride-rich

lipoproteins, contributing to dyslipidemia (an unhealthy cholesterol and triglyceride profile). Insulin

resistance is associated with low-grade, chronic inflammation, which destabilizes arterial plaque and

accelerates atherosclerosis. High insulin levels promote sodium retention by the kidneys and stimulate the

sympathetic nervous system, both of which raise blood pressure. Elevated blood glucose itself damages the

inner lining of blood vessels (the endothelium), impairing their ability to regulate blood flow and increasing

susceptibility to plaque formation. Together, these mechanisms explain why a single dietary and lifestyle

intervention — improving insulin sensitivity — can simultaneously reduce risk for both diabetes and heart

disease, rather than requiring two separate treatment strategies.

4.4 Shared Dietary Risk Factors
Key Term — Definition Excess Refined Carbohydrate — Diets high in refined grains, sugary beverages, and

added sugar drive repeated insulin spikes, promote visceral fat storage, and raise triglycerides. Excess

Saturated and Trans Fat — Contributes to elevated LDL cholesterol and worsens insulin sensitivity in

skeletal muscle and liver tissue. Excess Sodium — Directly raises blood pressure, compounding

cardiovascular risk already elevated by insulin resistance. Low Fiber Intake — Reduces satiety and slows

glucose absorption less effectively, contributing to both weight gain and blood glucose spikes. Excess Energy

Intake Relative to Need — Drives visceral fat accumulation, the central physical marker linking metabolic

syndrome, diabetes, and cardiovascular disease. Why This Matters for the Rest of the Course Because heart

disease and diabetes share the same dietary drivers, the evidence-based eating patterns introduced in Module

5 are not “two diets” — they are a single, unified approach that simultaneously protects the heart and

stabilizes blood glucose. Knowledge Check & Reflection 1. List the five diagnostic criteria for metabolic

syndrome. 2. Explain two ways that insulin resistance directly damages blood vessels. 3. Why can a single

dietary strategy address both diabetes risk and heart disease risk at the same time? Module Key Takeaways

Diabetes and heart disease are biologically interconnected through insulin resistance, inflammation, and

vascular damage. Metabolic syndrome is a cluster of five modifiable risk factors that signals elevated risk for

both conditions. Excess refined carbohydrate, unhealthy fat, sodium, and total energy intake are the shared

dietary drivers of both diseases. Because the root causes overlap, prevention and management strategies can

be unified rather than treated separately. MOD 5 — Evidence-Based Dietary Patterns The Mediterranean,

DASH, and plant-forward approaches to prevention and management
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Module 5: Dietary Patterns and Chronic Disease
Nutrition science has shifted decisively over the past two decades from a narrow focus on individual

nutrients (such as total fat or cholesterol intake) toward whole dietary patterns.

6 lessons · 12m

5.1 Why Dietary Patterns, Not Single Nutrients
Nutrition science has shifted decisively over the past two decades from a narrow focus on individual

nutrients (such as total fat or cholesterol intake) toward whole dietary patterns. Foods are eaten in

combination, and their combined effects — on satiety, blood glucose response, and nutrient synergy — often

differ from what single-nutrient analysis would predict. The three dietary patterns below have the strongest

and most consistent evidence base for reducing both cardiovascular and diabetes risk.

5.2 The Mediterranean Dietary Pattern
The Mediterranean pattern, inspired by traditional eating habits of countries bordering the Mediterranean

Sea, is among the most extensively studied dietary patterns in cardiovascular research. Large randomized

controlled trials have shown that it reduces cardiovascular events, improves blood lipid profiles, and

improves insulin sensitivity. Abundant vegetables, fruits, legumes, whole grains, nuts, and seeds Olive oil as

the primary source of added fat Fish and seafood at least twice weekly Moderate poultry, eggs, and dairy;

limited red and processed meat Herbs and spices used generously in place of excess salt

5.3 The DASH Dietary Pattern
DASH (Dietary Approaches to Stop Hypertension) was developed specifically to lower blood pressure

through diet and has since been shown to improve cholesterol and blood glucose control as well. Its defining

feature is a deliberate emphasis on nutrients that counteract sodium's effects on blood pressure. High intake

of fruits, vegetables, and low-fat dairy (rich in potassium, calcium, and magnesium) Whole grains over

refined grains Lean protein sources, with limited red meat Reduced sodium intake, typically targeting

1,500–2,300 mg per day Limited added sugar and sugar-sweetened beverages

Diets emphasizing minimally processed plant foods — vegetables, fruits, whole grains, legumes, nuts, and

seeds — as the majority of caloric intake are consistently associated with lower rates of both cardiovascular

disease and type 2 diabetes. The mechanism is multifactorial: high fiber content slows glucose absorption

and binds cholesterol in the digestive tract, plant foods are naturally lower in saturated fat and sodium, and

their high water and fiber content promotes satiety at lower calorie intake.
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5.4 Understanding Glycemic Index and Glycemic Load
Key Term — Definition Glycemic Index (GI) — Ranks carbohydrate-containing foods by how quickly they

raise blood glucose compared to pure glucose (GI 100). Low-GI foods (55 or below) produce a slower, more

moderate glucose rise. Glycemic Load (GL) — Accounts for both the glycemic index and the actual amount

of carbohydrate in a typical serving, offering a more practical real-world measure of a food's blood glucose

impact. Low-GI Examples — Legumes, most non-starchy vegetables, steel-cut oats, whole intact grains, most

fruits. High-GI Examples — White bread, white rice, sugary breakfast cereals, potatoes, sugar-sweetened

beverages. Choosing predominantly low-to-moderate glycemic load foods, especially when paired with

protein, fiber, or healthy fat, helps blunt post-meal blood glucose spikes — a strategy relevant to both

diabetes management and, increasingly, cardiovascular risk reduction, since repeated glucose spikes

contribute to vascular inflammation.

5.5 Comparing the Patterns
Key Term — Definition Mediterranean — Best evidence for cardiovascular event reduction; emphasizes

healthy fat (olive oil, nuts, fish) alongside plant foods. DASH — Best evidence for blood pressure reduction;

emphasizes potassium-rich produce and strict sodium limits. Plant-Forward / High-Fiber — Strong evidence

for both glycemic control and cardiovascular risk reduction; emphasizes fiber and minimally processed plant

foods as the base of the plate. “These are not competing diets — they are three overlapping expressions of

the same underlying principle: whole, minimally processed foods, healthy fats, abundant plants, and limited

sodium and added sugar.”

5.6 Making It Culturally Adaptable
None of these patterns require adopting a specific national cuisine. Their core principles — favoring

vegetables, legumes, whole grains, healthy fats, and lean protein while limiting sodium, added sugar, and

processed meat — can be applied within virtually any cultural food tradition, from Indonesian and West

African cuisine to Latin American, South Asian, or Middle Eastern cooking. Module 8 explores this

adaptability further. MOD 6 — Practical Application Meal planning, portion guidance, and reading food

labels

Module 6: Practical Nutrition: The Plate Method
The plate method offers a simple, visual way to build balanced meals without counting every gram or calorie.

Using a standard 9-inch plate as a guide: Fill half the plate with non-starchy vegetables (leafy greens,

peppers, broccoli, tomatoes, green beans, etc.

4 lessons · 8m
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6.1 The Plate Method
The plate method offers a simple, visual way to build balanced meals without counting every gram or calorie.

Using a standard 9-inch plate as a guide: Fill half the plate with non-starchy vegetables (leafy greens,

peppers, broccoli, tomatoes, green beans, etc.) Fill one quarter of the plate with lean protein (fish, poultry,

legumes, tofu, eggs, or lean meat) Fill one quarter of the plate with whole-grain or starchy carbohydrate

(brown rice, whole intact grains, sweet potato, or legumes) Add a small portion of healthy fat (olive oil,

avocado, or a handful of nuts) and a serving of fruit or dairy on the side

6.2 Estimating Portions Without a Scale
Key Term — Definition Protein serving — About the size and thickness of a deck of cards or the palm of

your hand (approximately 3–4 oz / 85–115 g) Cooked grains or starchy vegetables — About the size of a

clenched fist (approximately 1 cup) Healthy fats (oils, nuts) — About the size of a thumb tip for oil (1

teaspoon) or a cupped palm for nuts (1 ounce) Non-starchy vegetables — As much as fits comfortably in two

open cupped hands — generally unrestricted

6.3 Reading a Nutrition Facts Label
Food labels are one of the most powerful tools available for managing both diabetes and heart disease risk at

the point of purchase. A systematic approach to reading a label includes: Check the serving size first — all

values on the label refer to a single serving, and packages often contain multiple servings. Look at total

carbohydrate and, within it, dietary fiber and total sugars, distinguishing naturally occurring sugar from

added sugar. Check sodium content; a useful benchmark is that 20% or more of the Daily Value per serving

is considered high, while 5% or less is considered low. Review the fat breakdown, prioritizing foods low in

saturated fat and free of trans fat (sometimes labeled as “partially hydrogenated oil” in the ingredient list

even when the label states 0g trans fat). Scan the ingredient list, which is ordered by weight — ingredients

listed first make up the largest proportion of the product.

6.4 A Sample One-Week Menu Framework
Rather than prescribing a rigid meal plan, learners are encouraged to build meals using the plate method and

the following weekly framework, which reflects the Module 5 dietary patterns: Breakfast: whole grain or

high-fiber option paired with protein and fruit (e.g., oats with nuts and berries, or eggs with vegetables and

whole grain toast) Lunch and dinner: half-plate vegetables, quarter-plate lean protein, quarter-plate whole

grain or legume, prepared with olive oil and herbs rather than excess salt Fish or seafood at least twice during

the week; legumes as a protein source several times per week Fresh fruit, unsalted nuts, or plain yogurt as

go-to snacks in place of packaged, processed snack foods Water as the primary beverage, with

sugar-sweetened beverages limited or eliminated MOD 7 — Behavior Change and Lifestyle Integration

Turning nutrition knowledge into sustainable daily habits

Module 7: From Knowledge to Behaviour Change
Understanding what to eat is necessary but rarely sufficient to produce lasting change. Eating behavior is

shaped by habit, emotion, environment, culture, cost, time, and social context — not by nutrition facts alone.
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Effective nutrition education, therefore, pairs accurate information with practical behavior-change strategy.

6 lessons · 13m

7.1 Why Knowledge Is Not Enough
Understanding what to eat is necessary but rarely sufficient to produce lasting change. Eating behavior is

shaped by habit, emotion, environment, culture, cost, time, and social context — not by nutrition facts alone.

Effective nutrition education, therefore, pairs accurate information with practical behavior-change strategy.

7.2 The Stages of Change
The transtheoretical (stages-of-change) model describes behavior change as a process that unfolds in

identifiable stages, rather than a single decision: Key Term — Definition Precontemplation — Not yet

considering change; may be unaware of the need or resistant to it. Contemplation — Aware that change is

needed and beginning to weigh pros and cons, but not yet acting. Preparation — Intending to act soon and

taking small preparatory steps, such as researching options. Action — Actively making the behavior change,

typically within the past six months. Maintenance — Sustaining the new behavior over time and working to

prevent relapse. Recognizing one's own current stage — or a client's stage — allows for realistic,

appropriately matched goal-setting. Someone in the contemplation stage benefits more from exploring

motivation and ambivalence than from a detailed meal plan, while someone in the action stage benefits from

concrete tools and troubleshooting.

7.3 Setting Effective Goals
Specific, achievable goals are far more likely to translate into lasting change than broad intentions. A useful

framework is SMART goal-setting: goals should be Specific, Measurable, Achievable, Relevant, and

Time-bound. Less effective: “I will eat healthier.” More effective: “I will replace sugar-sweetened beverages

with water or unsweetened tea at lunch, five days a week, starting this Monday.”

7.4 Physical Activity as a Nutrition Partner
While this course is centered on nutrition, physical activity acts synergistically with diet to improve insulin

sensitivity, lower blood pressure, and improve blood lipid profiles. Current guidance generally recommends

at least 150 minutes of moderate-intensity aerobic activity per week (such as brisk walking), combined with

muscle-strengthening activity on two or more days per week. Even short bouts of activity — a 10-minute

walk after a meal — have been shown to measurably blunt post-meal blood glucose spikes.

7.5 Sleep and Stress: The Overlooked Variables
Chronic sleep deprivation and unmanaged stress both raise cortisol and other stress hormones that promote

insulin resistance, increase appetite (particularly for high-calorie, high-sugar foods), and raise blood

pressure. A comprehensive approach to nutrition and cardiometabolic health should therefore address sleep

quality and stress management alongside diet, rather than treating them as separate concerns.



Africa Climate Leadership Academy — Course Study Guide 15

7.6 Overcoming Common Barriers
Key Term — Definition “Healthy food is too expensive” — Emphasize inexpensive staples: dried or canned

legumes, frozen vegetables, eggs, oats, and seasonal produce, which are often less expensive than processed

convenience foods. “I don't have time to cook” — Introduce batch cooking, simple one-pan meals, and

strategic use of frozen or pre-washed vegetables. “My family eats differently than I want to” — Focus on

gradually shifting shared meals (more vegetables, less sodium, swapped cooking oil) rather than preparing

entirely separate meals. “I slip up and give up” — Reframe lapses as expected, normal parts of the

maintenance stage rather than as failures that undo prior progress. “Sustainable change is built from small,

repeatable actions — not from perfection. The goal is a pattern that can be maintained for years, not a plan

that only works for a week.” Knowledge Check & Reflection 1. Which stage of the stages-of-change model

best describes your own relationship to dietary change right now? 2. Rewrite the goal “I will exercise more”

as a SMART goal. 3. Explain one way that poor sleep can undermine an otherwise healthy diet. 4. Choose

one common barrier from section 7.6 and describe how you would address it for yourself or a client. Module

Key Takeaways Lasting dietary change requires behavior-change strategy, not just nutrition knowledge. The

stages-of-change model helps match support and goals to a person's actual readiness to change. Physical

activity, sleep, and stress management work synergistically with diet to improve cardiometabolic outcomes.

Practical strategies exist for the most common barriers to healthy eating: cost, time, family dynamics, and

relapse. MOD 8 — Special Populations and Health Equity Adapting guidance across life stages, cultures, and

circumstances

Module 8: Nutrition Across the Life Course
Dietary patterns established in childhood strongly predict adult cardiometabolic risk. Rising rates of

childhood obesity and, in some regions, early-onset type 2 diabetes make early nutrition education a public

health priority.

6 lessons · 12m

8.1 Children and Adolescents
Dietary patterns established in childhood strongly predict adult cardiometabolic risk. Rising rates of

childhood obesity and, in some regions, early-onset type 2 diabetes make early nutrition education a public

health priority. Guidance for children should emphasize establishing lifelong patterns — regular family

meals, minimizing sugar-sweetened beverages, and normalizing vegetables and whole grains — rather than

restrictive dieting, which can contribute to disordered eating patterns.

Older adults face a distinct set of considerations: preserving muscle mass (which requires adequate,

well-distributed protein intake) becomes as important as managing blood glucose and blood pressure, since

muscle loss (sarcopenia) is itself linked to poorer metabolic and cardiovascular outcomes. Reduced appetite,

chewing or swallowing difficulties, medication interactions (for example, with vitamin K and certain blood

thinners), and social isolation at mealtimes are additional factors that should inform dietary guidance for this

group.
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Nutrition needs increase during pregnancy, particularly for folate, iron, calcium, and choline, while

gestational diabetes risk requires attention to carbohydrate quality and distribution across the day. Any

significant dietary change during pregnancy should be made in partnership with an obstetric provider or

registered dietitian, given the specific needs of fetal development.

8.2 Socioeconomic and Geographic Access
Access to fresh produce, lean protein, and whole grains is not equally distributed. “Food deserts” and “food

swamps” — areas with limited access to affordable healthy food but abundant access to fast food and

convenience stores — disproportionately affect low-income and rural communities, contributing directly to

disparities in diabetes and heart disease rates. Effective nutrition guidance in these contexts must account for

what is realistically available and affordable, rather than assuming universal access to an idealized food

environment. Prioritize affordable, shelf-stable, nutrient-dense staples: dried beans and lentils, canned fish,

frozen vegetables, eggs, and whole grains such as oats and brown rice Identify local resources such as

community gardens, farmers' market nutrition incentive programs, and food assistance programs Recognize

that recommending expensive or hard-to-find “superfoods” can create barriers rather than removing them

8.3 Cultural Adaptation
Effective nutrition education respects and works within a person's cultural food traditions rather than

replacing them. Nearly every culinary tradition contains dishes and staples consistent with the

evidence-based patterns in Module 5 — legumes and vegetables are central to many Latin American, South

Asian, West African, and Southeast Asian cuisines, for example. The most effective approach identifies

small, culturally consonant adjustments (such as reducing oil quantity, increasing vegetable proportion, or

swapping white rice for a partial whole-grain blend) rather than imposing an unfamiliar food pattern.

This course provides general education, not individualized medical or nutrition therapy. Learners providing

guidance to others should refer individuals to a physician or registered dietitian when there is an existing

diagnosis of diabetes or heart disease requiring medication adjustment, signs of disordered eating,

pregnancy, kidney disease (which requires modified protein and mineral guidance), or when initial dietary

changes are not producing expected improvements in blood glucose, blood pressure, or lipid markers. MOD

9 — Your Personal Action Plan Consolidating your learning and planning next steps

8.4 Course Synthesis
This course has traced a single connected story: how macronutrients and micronutrients are used by the body

(Module 1); how that use, over time, can damage the cardiovascular system (Module 2) and disrupt blood

glucose regulation (Module 3); how these two processes share the same underlying biological roots in insulin

resistance and metabolic syndrome (Module 4); which evidence-based dietary patterns most effectively

interrupt that process (Module 5); how to apply those patterns practically at the plate and in the grocery aisle

(Module 6); how to translate knowledge into sustained behavior (Module 7); and how to adapt all of the

above across life stages, cultures, and circumstances (Module 8). This final module brings those threads

together into a personal or professional action plan.

Before setting new goals, take stock of your current pattern honestly. Consider the following questions as a

personal or client baseline assessment: How many servings of vegetables and fruit do you typically eat on a
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normal day? How often do sugar-sweetened beverages appear in your normal week? What is your primary

source of added fat when cooking, and how much do you typically use? How often do processed or packaged

foods make up a meal, versus meals built from whole ingredients? How many minutes of physical activity do

you typically get on most days? How would you rate your average sleep quality and stress level over the past

month?

8.5 Building Your SMART Action Plan
Using the self-assessment above, identify one to three priority areas and translate each into a SMART goal,

following the framework introduced in Module 7. Key Term — Definition Specific — Name the exact

behavior you will change, not a general intention. Measurable — Define how you or someone else will know

it happened. Achievable — Set a target realistic for your current resources, schedule, and stage of change.

Relevant — Connect the goal to a specific health marker or outcome that matters to you. Time-bound — Set

a clear start date and review point (for example, 4 weeks). Action Plan Template Priority Area 1:

____________________________ Goal: ____________________________ First step, starting this week:

____________________________ How I will track progress: ____________________________ Review

date: ____________________________

8.6 Continued Learning and Support
Nutrition science continues to evolve, and individual needs vary considerably. Learners are encouraged to

treat this course as a foundation, not an endpoint, and to consider the following next steps: Schedule baseline

or follow-up blood work (fasting glucose or HbA1c, lipid panel, blood pressure) with a healthcare provider to

track measurable progress Consult a registered dietitian for individualized meal planning, particularly with an

existing diagnosis of diabetes, heart disease, or kidney disease Revisit Modules 5 and 6 periodically as a

practical refresher when motivation or consistency wanes Share and apply Module 8 principles when

supporting family members or community members with different needs and circumstances

Congratulations on completing Nutrition, Heart Disease, and Diabetes: A Comprehensive Self-Paced Course.

You now have a working understanding of how nutrition shapes cardiometabolic health, the shared biology

linking heart disease and diabetes, the strongest evidence-based dietary patterns for prevention and

management, and practical, culturally adaptable strategies for turning that knowledge into sustainable daily

habits.

Final Assessment & Certificate
The final test draws on questions from every module. The pass mark is 80%. When you pass, Tapi Learn

issues a certificate of completion bearing your name, the course title, your final score, a unique certificate

number and the signature of the CEO of the Pan African Network for Climate Action (PANFCA). Each

certificate carries a verification URL (acla.io/verify/<number>) so employers and partners can confirm its

authenticity. You can download the certificate as a PDF directly from the app at any time, and your progress

and certificates are backed up to the cloud under your email address.

The Africa Climate Leadership Academy (ACLA) is a pan-African education initiative of the Pan African

Network for Climate Action. All Tapi Learn courses are free. Learn more at https://acla.io and get the app at
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https://acla.io/tapi-learn.


