HSCI 130 · Instructor Lesson Plans
SFU  ·  FACULTY OF HEALTH SCIENCES  ·  INSTRUCTOR LESSON PLANS
HSCI 130: Foundations of Health Science
4 units  ·  100-level (lower division)
Fully-scripted weekly three-hour session plans for the flipped-classroom delivery of this course. Written so a colleague can teach any session cold.
How to use this guide
Each weekly plan is a teaching script. It gives the session's objectives, the pre-class preparation, a timed agenda, and then five fully-detailed blocks: a retrieval warm-up, co-construction review activities, a question-and-answer clinic, an applied exercise, and a capstone studio. Shaded boxes carry the content you need to run the room without preparation: what to surface in the warm-up, the facilitator talking points behind each activity, model answers to the likely questions, and an answer key for the applied exercise.
The capstone studio points to the term-project document for that week's milestone rather than copying it, so the plans stay correct if the project is revised. Always open the term-project document to the relevant week before the studio block.
The term runs as twelve lesson sessions, a midterm after the first six lessons (term week 7), and a final examination in the examination period. The midterm week shifts Lessons 7 to 12 into term weeks 8 to 13.
	Reading the shaded boxes:
Teal-edged green box: facilitator notes, talking points, model answers, and studio source. This is what you say and check.
Amber box: the answer key for the applied exercise, or what strong student work looks like.




Lesson 1 · Conceptualizing Health Illness and Disease
Term week 1  ·  Three-hour session
Settle what 'health' means, surface the models hiding in everyday usage, and start the move from vague words to measurable definitions. A substitute needs only this script.
Learning objectives
1. Distinguish among health, illness, disease, sickness, disability, and wellbeing as technical constructs
1. Trace the major models of health from Hippocratic humors through germ theory to social determinants and salutogenesis
1. Identify the central role of George Engel's 1977 biopsychosocial model
1. Explain the WHO 1948 definition of health and articulate the principal critiques of it
1. Describe the Lalonde Report (1974), Alma-Ata Declaration (1978), and Ottawa Charter (1986) as turning points in modern health-promotion thinking
1. Compare Western, Indigenous (Medicine Wheel), and Māori (Te Whare Tapa Whā) holistic models of health
1. Recognize how 'health' is operationalized in modern population surveys (self-rated health on the CCHS)
1. Articulate a defensible working definition of health that you can apply to a research or policy question
Before class (flipped preparation)
Students complete the Lesson 1 module and its narrated walkthrough, attempt the in-module checks and reflection prompts, and bring their notes and term-project materials. No pre-reading beyond the module is required to follow this plan.
Session at a glance
	Time
	Block
	Focus

	0:00 – 0:12
	Arrival and retrieval warm-up
	Low-stakes retrieval on the pre-class module

	0:12 – 0:46
	Co-construction review
	Rebuild the week's key ideas (scripted activities below)

	0:46 – 0:58
	Question-and-answer clinic
	Field the anticipated questions below

	0:58 – 1:08
	Break
	

	1:08 – 1:48
	Applied exercise
	Hands-on task with an answer key below

	1:48 – 2:38
	Capstone studio
	Supervised term-project work (see term-project document)

	2:38 – 2:43
	Exit ticket and preview
	Capture a takeaway; preview next module


1 · Retrieval warm-up — Define health in one line (12 min)
Set-up. Open a shared board (or have students call out). No prep needed.
Run it:
1. Ask every student to post a one-line definition of 'health'.
1. Read six or seven aloud and group them by what they emphasise (absence of disease, function, wellbeing, balance).
1. Name the model implied by each cluster using the notes.
	What to surface (facilitator notes):
1. Absence-of-disease answers reflect the biomedical model; function answers reflect a functional or capability model; wellbeing answers reflect the WHO 'complete physical, mental and social wellbeing' definition.
1. The WHO definition is aspirational and criticised as unmeasurable (almost no one is 'completely' well).
1. The point: 'health' is contested, and how you define it decides who counts as healthy and what you measure.


2 · Co-construction review (34 min)
Activity 1: Model card sort
Card sort, pairs  ·  18 min
Materials. A deck of short case cards (a person with controlled diabetes who runs marathons; a frail elder who reports being happy; a smoker with no symptoms; a deaf person who rejects 'cure' framing) and four model labels: biomedical, biopsychosocial, wellness, social/relational.
Run it:
1. Pairs sort each case under the model that best captures whether the person is 'healthy'.
1. Pairs find one case that two models judge differently and bring it to the room.
1. Build the disagreements on the board.
	Prompt to pose (read aloud):
Sort each case under a model of health, then find one person who is healthy under one model and unhealthy under another.


	Facilitator talking points (the content you need):
1. Biomedical: healthy means no diagnosable disease; the marathon-running diabetic may count as unhealthy.
1. Biopsychosocial and wellness: weigh function, mental state, and context; the happy frail elder may count as healthy.
1. Social/relational and disability-rights views: reject defining health as bodily normality; the deaf person is not 'unhealthy' for being deaf.
1. The disagreements are the lesson: the model you pick is a value choice, not a neutral fact.


Close. Students keep the case that split the models as an example for their definitions memo.
Activity 2: Operationalise a slippery word
Drafting, pairs  ·  16 min
Materials. A list of vague health words on a slide: wellness, fitness, obesity, 'normal', addiction.
Run it:
1. Each pair picks one word and drafts a measurable definition (what exactly would you count, in whom, how).
1. Pairs swap definitions and try to find a real person their partner's definition misclassifies.
1. Two pairs share the misclassification they found.
	Prompt to pose (read aloud):
Write a definition of your word that someone else could measure, then break your partner's definition with a real case.


	Facilitator talking points (the content you need):
1. Operationalising means stating the variable, the threshold, and the instrument (for example obesity as BMI over 30, measured how, with what known errors).
1. Every threshold creates edge cases and misclassification (a muscular athlete with high BMI).
1. Definitions have consequences: they decide prevalence, who gets treated, and who pays.


Close. Students draft a first measurable definition they can reuse in the milestone.
3 · Question-and-answer clinic (12 min)
Invite the points students flagged in their pre-class prep. The questions below are the ones most likely to come up; model answers follow each so you can field them cold.
Q.  Is there a single correct definition of health?
A.  No. Different models serve different purposes; the biomedical model is useful for diagnosis, the social model for policy, the wellness model for prevention. The skill is choosing a definition that fits your question and stating it openly, which is what the milestone asks.
Q.  Why does it matter how we define a condition?
A.  Because the definition sets the count. Widen the threshold for 'hypertension' and millions become patients overnight. Definitions drive prevalence, treatment, funding, and who is labelled. That is why we surface who defines a term and why.
Q.  Whose definition wins when experts and patients disagree?
A.  Often there is no single winner; clinical, public-health, and lived-experience definitions each capture something. Naming the disagreement, rather than hiding it, is the honest move and is explicitly rewarded in the project.
4 · Applied exercise — Definitions clinic: anatomy of a health construct (40 min)
Materials. A printed handout of four short definition excerpts (provided below; nothing to search for). Each excerpt names a health construct, the body that issued the definition, the year, and the wording. A blank four-column grid is also provided: Construct | Defined as (disease / state / behaviour / syndrome) | Defining body | One contested point + who contests it.
Task (for students). For each provided excerpt, work out how the construct is being defined, what kind of thing it is being treated as, and who issued the definition. Then name one genuine contested point about the definition and the party who contests it, so that you can tell a settled definition from a disputed one.
Student instructions:
1. Read the excerpt and underline the exact phrase that does the defining work (for example 'a state of complete physical, mental and social well-being').
1. Classify what kind of thing the construct is being treated as: a disease (a bodily process), a state (a condition of the whole person), a behaviour (something a person does), or a syndrome (a cluster of co-occurring signs).
1. Name the defining body and the year, taken straight from the excerpt; a definition with no issuing authority is weaker than one tied to the WHO, PHAC, or the DSM.
1. State one contested point: a specific feature of the wording that a named party disputes, and the reason they dispute it (for example that a threshold is arbitrary, or that the definition medicalises normal variation).
1. Name who contests it (a clinician group, an advocacy movement, a scholarly critic) rather than writing 'some people'.
1. Complete one row of the grid per excerpt, then mark which of the four definitions is the most contested and which is the most settled.
Worked example — present to students
Given. Excerpt: 'Health is a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity.' Issued by the World Health Organization in the preamble to its Constitution, 1948. The wording has never been amended.
Solution (walk through on the board):
1. The defining phrase is 'a state of complete ... well-being and not merely the absence of disease'. Health is therefore framed positively, as presence of well-being, not just absence of illness.
1. Kind of thing: a state of the whole person, not a disease and not a behaviour. It spans three dimensions at once: physical, mental, social.
1. Defining body and year: the World Health Organization, 1948, in its founding Constitution. That gives it strong institutional authority.
1. Contested point: the word 'complete'. Critics argue that by this standard almost no one is ever healthy, because nearly everyone has some impairment, so the definition is unmeasurable and excludes people living well with chronic conditions.
1. Who contests it: Machteld Huber and colleagues (BMJ, 2011) proposed redefining health as 'the ability to adapt and self-manage', precisely to escape the 'complete' threshold.
	Answer:
The WHO 1948 definition treats health as a positive, three-dimensional state issued by a global authority; its most contested feature is the demand for 'complete' well-being, which critics such as Huber et al. say is unattainable and should be replaced by a capacity-to-adapt definition.


Assignment practice — hand out
Practice 1: Obesity.  Excerpt: 'Obesity is defined as abnormal or excessive fat accumulation that presents a risk to health. A body mass index (BMI) over 30 is used to classify obesity in adults.' Issued by the World Health Organization. BMI is calculated as weight in kilograms divided by height in metres squared.
Task.  Complete a grid row for this excerpt: what kind of thing is obesity being treated as, what is the defining body, and what is one contested point with the party who contests it?
	Solution (answer key):
Kind of thing: defined as a state or condition of the body ('excessive fat accumulation') that is operationalised through a behaviour-independent measurement, BMI. Defining body: the World Health Organization. Contested point: the use of a single BMI cut-off of 30. Critics argue BMI is a population screening tool that misclassifies individuals because it cannot distinguish fat from muscle and ignores fat distribution, so a muscular athlete can be labelled obese while a person with high visceral fat at a 'normal' BMI is missed. Who contests it: many clinicians and exercise physiologists who favour waist circumference or body-composition measures, and fat-acceptance advocates who argue the threshold medicalises body size. A strong answer names BMI as the disputed feature and gives a concrete reason it misclassifies individuals; a weak answer just says 'people disagree about obesity'.


Practice 2: Major depressive episode.  Excerpt: 'A major depressive episode requires five or more of nine symptoms (including depressed mood or loss of interest) present during the same two-week period, representing a change from previous functioning.' Issued in the American Psychiatric Association's Diagnostic and Statistical Manual (DSM-5, 2013).
Task.  Complete a grid row for this excerpt: what kind of thing is it being treated as, what is the defining body, and what is one contested point with the party who contests it?
	Solution (answer key):
Kind of thing: a syndrome, that is, a defined cluster of co-occurring symptoms (five of nine) within a set time window, rather than a single bodily lesion. Defining body: the American Psychiatric Association, via the DSM-5 (2013). Contested point: the cut-offs are categorical and arbitrary at the margin. Someone with four symptoms is not diagnosed while someone with five is, even though the underlying distress may be near-identical, and the two-week, five-symptom rule can pathologise normal grief. Who contests it: critics such as the proponents of dimensional models (and the US National Institute of Mental Health, which launched the Research Domain Criteria as an alternative), plus scholars who argued the DSM-5's narrowing of the bereavement exclusion medicalises ordinary mourning. A strong answer pins the dispute to the five-of-nine threshold or the grief boundary; a weak answer says only that 'depression is hard to define'.


	What good work looks like:
Strong work fills every column: it pins down what kind of thing the construct is treated as (disease vs state vs behaviour vs syndrome), names the actual issuing body and year from the excerpt, and identifies a specific contested feature of the wording (a threshold, a word like 'complete', a symptom count) tied to a named party who contests it and a reason. Common errors to correct: giving a dictionary gloss with no issuing authority; writing 'some people disagree' without naming who or why; confusing the construct's name with its definition; and treating a measurement tool (BMI) as if it were the disease itself rather than a proxy. The four excerpts are real and verifiable (WHO 1948 Constitution; WHO obesity/BMI; DSM-5 major depressive episode; and the Huber et al. 2011 BMJ critique), so afterwards you can point students to the source documents.


Debrief. Land the rule in one line: every health construct is defined by some body, as some kind of thing, with at least one disputable choice baked into the wording, and naming that choice is what separates analysis from a dictionary lookup.
5 · Capstone studio (50 min)
Run it:
1. Open the term-project document to Part 2, Week 1 and read this week's milestone aloud.
1. Students lock a single topic for the term and draft the definitions memo.
1. Circulate and pressure-test scope: 'Is this narrow enough to follow through twelve different lenses?'
1. Mini-conference prompt: 'Who are the main parties that define your topic, and where do they disagree?'
	Source (do not reproduce here):
Use the term-project document (Part 2, Week 1) as the source of truth for the brief and rubric; it may be revised, so always work from the live document.


Exit ticket and preview
Name your locked topic and one contested definition you found. Complete the Lesson 2 module before next class.
Instructor preparation
1. Shared board for the warm-up.
1. Case cards and four model labels; slide of vague health words.
1. A credible source page and the definitions worksheet on Canvas.
1. Open the term-project document to Week 1.


Lesson 2 · Rise of Public Health and Modern Surveillance
Term week 2  ·  Three-hour session
See how public health learned to count, and how institutions and standing studies grew out of that counting. Fully cued for a substitute with no history background.
Learning objectives
1. Trace the origin of population health measurement from the Bills of Mortality (17th century) through to 21st-century genomic surveillance
1. Describe the contributions of John Graunt and William Farr to the discipline of vital statistics
1. Explain the significance of John Snow's 1854 Broad Street investigation and Chadwick's 1842 Sanitary Report
1. Identify the founding events, dates, and roles of WHO, CDC, PHAC, and BCCDC
1. Name the major standing population health studies (Framingham, Whitehall, NHANES, CCHS, CLSA) and what each contributes
1. Discuss what COVID-19 revealed about the strengths and weaknesses of contemporary surveillance
1. Distinguish among descriptive surveillance, syndromic surveillance, genomic surveillance, and wastewater surveillance
1. Articulate why 'counting' is both a technical and a political act
Before class (flipped preparation)
Students complete the Lesson 2 module and its narrated walkthrough, attempt the in-module checks and reflection prompts, and bring their notes and term-project materials. No pre-reading beyond the module is required to follow this plan.
Session at a glance
	Time
	Block
	Focus

	0:00 – 0:10
	Arrival and retrieval warm-up
	Low-stakes retrieval on the pre-class module

	0:10 – 0:44
	Co-construction review
	Rebuild the week's key ideas (scripted activities below)

	0:44 – 0:56
	Question-and-answer clinic
	Field the anticipated questions below

	0:56 – 1:06
	Break
	

	1:06 – 1:46
	Applied exercise
	Hands-on task with an answer key below

	1:46 – 2:36
	Capstone studio
	Supervised term-project work (see term-project document)

	2:36 – 2:41
	Exit ticket and preview
	Capture a takeaway; preview next module


1 · Retrieval warm-up — What can this table tell us? (10 min)
Set-up. Slide showing a slice of an early Bill of Mortality (causes like 'teeth', 'fright', 'aged').
Run it:
1. Groups list what this record can and cannot tell us about why people died (three minutes).
1. Take answers; surface the limits with the notes.
	What to surface (facilitator notes):
1. Early records counted deaths but used unreliable, non-standard cause categories ('teeth', 'fright').
1. Counting at all was the breakthrough: it made patterns visible across a population.
1. This previews two course ideas: surveillance needs standard definitions, and data categories reflect their era.


2 · Co-construction review (34 min)
Activity 1: Reconstruct Snow's inference
Mini case, groups  ·  20 min
Materials. A simplified Broad Street summary: deaths clustered near one pump; a brewery and a workhouse nearby had few deaths; the pump water looked clean.
Run it:
1. Groups build the argument that the pump was the source using the clues (six minutes).
1. Groups identify the 'shoe-leather' step the numbers alone would miss (the brewery workers drank beer, not pump water; the workhouse had its own well).
1. Discuss why removing the handle is weak proof on its own.
	Prompt to pose (read aloud):
From these clues, build the case that the pump caused the outbreak, and name the observation that numbers alone would miss.


	Facilitator talking points (the content you need):
1. The spatial clustering points to the pump, but the decisive evidence is the exceptions: the brewery and workhouse with their own water had few deaths (a natural comparison group).
1. Shoe-leather epidemiology means going to the scene to find those exceptions, not just mapping counts.
1. The outbreak was already declining when the handle was removed, so the removal is not clean proof; the pattern of exposure is.


Close. Students note the idea of a comparison group, which recurs all term.
Activity 2: Match the institution to its job
Matching, pairs  ·  14 min
Materials. Cards naming agencies (PHAC, CDC, WHO, Statistics Canada, local public health unit) and cards naming historical functions (national surveillance, global coordination, vital statistics, local outbreak response).
Run it:
1. Pairs match each agency to the historical function it inherited.
1. Pairs name one standing data system each agency runs.
1. Correct with the notes.
	Prompt to pose (read aloud):
Match each agency to the public-health function it inherited, and name one ongoing data system it runs.


	Facilitator talking points (the content you need):
1. Statistics Canada runs vital statistics and population surveys (the modern descendant of counting births and deaths).
1. PHAC coordinates national surveillance and outbreak response; the CDC plays that role in the United States; the WHO coordinates globally.
1. Standing systems (censuses, notifiable-disease reporting, health surveys) are the infrastructure later courses draw their data from.


Close. Students note one surveillance system relevant to their topic.
3 · Question-and-answer clinic (12 min)
Invite the points students flagged in their pre-class prep. The questions below are the ones most likely to come up; model answers follow each so you can field them cold.
Q.  Why is John Snow such a big deal if he was wrong about some things?
A.  Because he reasoned causally from population data before the cholera microbe was known, using mapping and natural comparison groups. The method, not a perfect answer, is the legacy: find a comparison, look for exceptions, go to the scene.
Q.  What is surveillance, in plain terms?
A.  The ongoing, systematic collection of health data to detect patterns and trigger action. It ranges from notifiable-disease reporting to large health surveys. Its value depends on standard definitions and consistent collection.
Q.  Why care about old, messy data categories?
A.  Because the same problem persists today: how a cause of death or a disease is categorised shapes the count and the conclusion. Recognising that data categories are human choices is a core appraisal habit.
4 · Applied exercise — Surveillance-source audit: what it counts, how, and what it misses (40 min)
Materials. A printed handout of three surveillance-source profiles (provided below; nothing to search for). Each profile gives the source name, who runs it, the exact thing it counts, how the data are collected, and the time lag. Optional only: a phone or laptop if a group wants to confirm a profile against the agency's own page, but everything needed to complete the exercise is on the handout.
Task (for students). Read each provided surveillance source as a measuring instrument, not as a fact. For every profile, write in one or two sentences who or what the source systematically leaves out (the undercounted or excluded population) and name the one design feature that causes that gap.
Student instructions:
1. Read the profile and restate in your own words the exact quantity the source counts (for example, laboratory-confirmed cases, self-reported diagnoses, deaths registered).
1. Identify the collection method: is the count built from self-report, from a clinical or laboratory test, from administrative records, or from an environmental sample?
1. Ask who never enters the count given that method (people who do not get tested, who are not asked, who are institutionalised, who die before registration).
1. Ask what the time lag is and what that lag hides during a fast-moving event.
1. Write a one-sentence limitation for the source that names the excluded group and the design feature that causes the exclusion.
1. Compare two sources from the handout and state which would undercount a hidden outbreak sooner, and why.
1. For your topic condition, name which one of the three source types you would trust most for an early warning and justify it in one sentence.
Worked example — present to students
Given. Source: the London Bills of Mortality, compiled weekly from the early 1600s by parish clerks. It counts burials in Church of England parishes and assigns each a cause of death reported by lay 'searchers of the dead' (older women paid a small fee). Plague deaths drove the weekly totals that Londoners watched. Collection: deaths were recorded only when a burial occurred in a participating parish; cause was a searcher's untrained judgement. Lag: roughly one week.
Solution (walk through on the board):
1. What it counts: burials with a lay-assigned cause, not all deaths and not diagnosed causes.
1. Collection feature: the count is anchored to Church of England parish burials, so anyone buried outside that system never enters it.
1. Who is missed: non-conformists, Jews, Quakers, and the very poor buried without a parish record are systematically absent, so totals understate true mortality.
1. Cause accuracy: searchers were untrained and paid per case, so causes such as plague could be under- or over-reported for fear, stigma, or payment, separate from the missing-burials problem.
1. Lag effect: a one-week delay is slow for plague, which could double in days, so the Bills lagged the real epidemic curve.
	Answer:
The Bills undercount deaths because they count only Church of England parish burials, excluding everyone buried outside that system, and they misclassify cause because untrained searchers, not physicians, assigned it.


Assignment practice — hand out
Practice 1: a national self-report health survey.  Source: the Canadian Community Health Survey (CCHS), run by Statistics Canada. It counts self-reported health conditions, behaviours, and health-care use from a sample of Canadians aged 12 and older living in private dwellings. Collection: telephone and in-person interviews; respondents state their own diagnoses and behaviours. Coverage note: the sampling frame is private households. Lag: results are released months after the collection cycle.
Task.  In one or two sentences, name who the CCHS systematically leaves out and the single design feature that causes that gap. Then state one behaviour the self-report method is likely to measure inaccurately and why.
	Solution (answer key):
Excluded population and cause: the CCHS samples only people in private dwellings aged 12 and older, so it systematically omits people living in institutions (long-term care, hospitals, prisons, some shelters), people experiencing homelessness, those on reserves outside the frame, and children under 12; the deciding design feature is the private-household sampling frame. Self-report inaccuracy: socially sensitive or stigmatised behaviours such as alcohol intake, smoking, or body weight are typically under-reported because respondents answer to an interviewer and shade answers toward what is socially acceptable (social-desirability bias), and a months-long release lag makes it unsuitable for detecting a sudden outbreak. A strong answer names the household frame as the structural exclusion and distinguishes it from the separate self-report accuracy problem.


Practice 2: laboratory-confirmed case counts versus wastewater surveillance.  Two sources track the same respiratory virus in one city. Source 1, laboratory-confirmed case counts: a person is counted only if they seek care, get a clinical test, test positive, and the result is reported to public health; lag is several days from infection to report. Source 2, wastewater surveillance: a treatment plant samples sewage and measures the concentration of viral genetic material shed by everyone in the catchment, whether or not they are tested or symptomatic; a signal can appear within a day or two of a community rise.
Task.  For each source name who or what it misses, then state which source would detect a hidden community surge sooner and explain why in one sentence.
	Solution (answer key):
Source 1 (lab-confirmed cases) misses everyone who is infected but does not get tested: asymptomatic and mild cases, people without health-care access, and anyone whose result is not reported; its count tracks testing behaviour as much as true infection, and it lags by several days. Source 2 (wastewater) captures shedding from the whole catchment regardless of testing or symptoms, so it does not depend on care-seeking; what it misses is individual identity, demographic detail, and anyone outside the sewer catchment (septic systems, some institutions), and it gives a concentration trend rather than a case count. Wastewater would detect a hidden surge sooner because it does not require people to seek testing, so it rises with community infection even when symptomatic testing is low or declining; a complete answer notes that the two are complementary, with wastewater as the earlier, population-level signal and lab counts as the individually attributable but testing-dependent one.


	What good work looks like:
Strong work treats every source as an instrument with a built-in blind spot and names the design feature that causes the gap, not just the gap itself: the parish-burial basis of the Bills, the private-household frame of the CCHS, the care-seeking-and-testing dependence of lab counts, the catchment limit of wastewater. The single most important skill is separating two distinct failures, who is excluded from the count (a sampling or registration problem) and how accurately the included cases are measured (a self-report or classification problem); the best answers keep these apart. Common errors to correct: writing a vague limitation such as 'it may not be fully accurate' with no named excluded group or mechanism; treating a high case count as the true number of infections rather than the number tested and reported; assuming self-report is wrong only because people lie, when the larger issue is who is never sampled; and missing that lag, not just coverage, is what makes a source fail during a fast outbreak. The three profiles are real and verifiable (London Bills of Mortality; Statistics Canada CCHS; lab-confirmed reporting versus wastewater surveillance as used during COVID-19), so afterwards students can be pointed to each agency's own documentation.


Debrief. Land the rule in one line: every figure you cite this term should come with what it counts, how it is collected, and who it leaves out.
5 · Capstone studio (50 min)
Run it:
1. Open the term-project document to Part 2, Week 2 and read the milestone aloud.
1. Students apply this week's lens to their topic; where the historical-surveillance lens fits poorly, they use one of the alternative routes the brief allows.
1. Circulate and ask each student for the one surveillance source they will cite.
1. Mini-conference prompt: 'What does your best data source fail to capture about your topic?'
	Source (do not reproduce here):
Refer to the term-project document (Part 2, Week 2) for the brief, the rubric, and the rules for weeks where a lens does not fit.


Exit ticket and preview
Name one surveillance source for your topic and one thing it misses. Complete the Lesson 3 module before next class.
Instructor preparation
1. Bill of Mortality slide.
1. Broad Street clue summary; agency and function cards.
1. Surveillance-source template on Canvas; confirm internet access.
1. Open the term-project document to Week 2.


Lesson 3 · Infectious Disease Sanitation and Hygiene
Term week 3  ·  Three-hour session
Trace the germ-theory and sanitary revolutions and read vaccination and antimicrobial resistance as live continuations of that story.
Learning objectives
1. Describe the germ theory revolution and the contributions of Pasteur, Koch, Lister, and Semmelweis
1. Explain Koch's postulates and articulate their modern relevance and limits
1. Trace the development of sanitation infrastructure as a public health intervention
1. Recount vaccination history from Jenner through Salk to mRNA platforms
1. Describe the WHO Smallpox Eradication Programme and its strategic playbook
1. Identify the major pandemics of the 20th and 21st centuries and what each revealed
1. Articulate why antimicrobial resistance is a public health emergency
1. Discuss contemporary vaccine hesitancy in light of historical vaccination controversies
Before class (flipped preparation)
Students complete the Lesson 3 module and its narrated walkthrough, attempt the in-module checks and reflection prompts, and bring their notes and term-project materials. No pre-reading beyond the module is required to follow this plan.
Session at a glance
	Time
	Block
	Focus

	0:00 – 0:10
	Arrival and retrieval warm-up
	Low-stakes retrieval on the pre-class module

	0:10 – 0:44
	Co-construction review
	Rebuild the week's key ideas (scripted activities below)

	0:44 – 0:56
	Question-and-answer clinic
	Field the anticipated questions below

	0:56 – 1:06
	Break
	

	1:06 – 1:46
	Applied exercise
	Hands-on task with an answer key below

	1:46 – 2:36
	Capstone studio
	Supervised term-project work (see term-project document)

	2:36 – 2:41
	Exit ticket and preview
	Capture a takeaway; preview next module


1 · Retrieval warm-up — Before and after germ theory (10 min)
Set-up. Two columns on the board: 'what people thought caused disease before germ theory' and 'what changed after'.
Run it:
1. Rapid round: students call out beliefs (miasma/bad air, imbalance of humours, divine punishment) and post-germ-theory changes.
1. Fill both columns; use the notes to sharpen.
	What to surface (facilitator notes):
1. Before: miasma theory (disease from bad air), humoural imbalance, moral explanations.
1. After: specific microbes cause specific diseases, which enabled targeted prevention (sanitation, sterilisation, vaccines, antibiotics).
1. Note the irony to raise: the sanitary reformers fought filth for the wrong reason (miasma) yet were often right in practice.


2 · Co-construction review (34 min)
Activity 1: Right for the wrong reason?
Structured discussion, groups  ·  18 min
Materials. A one-paragraph summary of the Snow-versus-miasma tension and the sanitary movement's achievements.
Run it:
1. Groups argue whether the sanitary reformers were 'right' if their theory (miasma) was wrong (six minutes).
1. Groups state what made the interventions work despite the wrong mechanism.
1. Connect to the idea that an intervention can work before its mechanism is understood.
	Prompt to pose (read aloud):
Were the sanitary reformers right, even though their theory of disease was wrong? What made their interventions work?


	Facilitator talking points (the content you need):
1. Cleaning water and waste removed the real (microbial) transmission route even though reformers thought they were fighting bad air.
1. An intervention can succeed before its mechanism is known (as with lemons for scurvy before vitamin C).
1. This is why public health sometimes acts on strong association before mechanism is settled.


Close. Students note one case where action preceded mechanism, for later use.
Activity 2: Vaccination timeline jigsaw
Jigsaw, groups  ·  16 min
Materials. Cards for stops along the arc: Jenner and cowpox, Pasteur's attenuation, the polio vaccine, smallpox eradication, mRNA vaccines.
Run it:
1. Each group masters one stop (what was new, what it enabled).
1. Groups report in chronological order so the arc assembles on the board.
1. Add antimicrobial resistance as the current chapter.
	Prompt to pose (read aloud):
Teach your stop on the vaccination timeline: what was new, and what did it make possible?


	Facilitator talking points (the content you need):
1. Jenner used cowpox to protect against smallpox (the first vaccine); Pasteur generalised attenuation.
1. Polio and smallpox show vaccination's population payoff, including the only eradication of a human disease (smallpox).
1. mRNA platforms shortened development dramatically; antimicrobial resistance is the reminder that microbes adapt and the fight is ongoing.


Close. Students keep the assembled arc as context for any infectious topic.
3 · Question-and-answer clinic (12 min)
Invite the points students flagged in their pre-class prep. The questions below are the ones most likely to come up; model answers follow each so you can field them cold.
Q.  What is herd immunity, exactly?
A.  When enough of a population is immune that transmission chains break, protecting those who are not immune. The threshold depends on how contagious the disease is; more contagious diseases need higher coverage. It protects people who cannot be vaccinated.
Q.  Why is antimicrobial resistance getting worse?
A.  Overuse and misuse of antibiotics in medicine and agriculture select for resistant microbes, while few new antibiotics are being developed. It is evolution in action under selective pressure, and it threatens to undo much of the infectious-disease progress of the last century.
Q.  If sanitation did most of the work, why vaccinate?
A.  Sanitation cut waterborne and many environmental routes, but it cannot stop person-to-person diseases like measles. Vaccination and sanitation address different transmission routes; both are needed.
4 · Applied exercise — Outbreak triage: matching the fix to the route (40 min)
Materials. A printed briefing sheet of three modern outbreak scenarios (provided below; nothing to look up). Each scenario gives the setting, who is affected, the suspected pathogen, and a short set of clues about how transmission is happening. A reference box on the same sheet lists the three candidate drivers and their signature fixes.
Task (for students). For each provided scenario, decide whether the outbreak is driven mainly by a sanitation failure, a vaccination gap, or antimicrobial resistance, then name the single best first intervention. Your justification must point to the transmission route in the clues, not just restate the label.
Student instructions:
1. Read the scenario and state, in your own words, the route by which the pathogen is reaching new hosts (water and waste, person-to-person respiratory or contact, or spread of a resistant organism within care).
1. Match that route to one driver using the reference box: contaminated water or waste points to sanitation; a preventable disease spreading among unprotected people points to a vaccination gap; an infection that does not clear on standard antibiotics points to antimicrobial resistance.
1. Name the single best first intervention that acts on that route (for example: secure safe water and waste handling; restore vaccination coverage; tighten antibiotic stewardship and infection control).
1. Identify one clue in the scenario that would change your call if it were different, so you can see where the boundary between drivers lies.
1. Write one sentence of justification that names the deciding route, not only the driver label.
1. Compare your three calls within the group and resolve any scenario where two members disagree by returning to the route in the clues.
Worked example — present to students
Given. A coastal town of about 20,000 people is hit by severe flooding. Over ten days, roughly 400 people develop sudden profuse watery diarrhoea and dehydration; several older adults die quickly. The flood submerged the town's wells and overwhelmed the sewage system, and stool samples grow Vibrio cholerae. Cases cluster sharply among households drawing water from the shallow communal wells nearest the flooded sewage outfall; households on the piped, chlorinated supply on higher ground are almost untouched.
Solution (walk through on the board):
1. Route first: the clustering by water source (shallow wells near the sewage outfall, sparing the chlorinated supply) shows faecal-oral transmission through contaminated drinking water.
1. Match to driver: water-and-waste transmission is the signature of a sanitation failure, not a vaccination gap or resistance, even though an oral cholera vaccine exists as a supplement.
1. Best first intervention: restore safe water and separate it from sewage. Provide chlorinated or boiled water, repair the sewage system, and treat cases with oral rehydration so dehydration does not kill while the water is being fixed.
1. Boundary check: if cases were instead spread evenly across all water sources and clustered in unvaccinated children with a different pathogen, the call would shift away from sanitation.
	Answer:
Driver: sanitation failure. The deciding route is faecal-oral spread through sewage-contaminated wells, so the first fix is safe water and waste separation plus oral rehydration, which is the John Snow Broad Street lesson applied to a flood.


Assignment practice — hand out
Practice 1: measles in a school district.  A measles outbreak begins in a school district where childhood vaccination coverage has fallen to about 80 percent after several years of parental refusals. Forty-two cases appear over six weeks, almost all in unvaccinated children and a few infants too young to be vaccinated; vaccinated classmates in the same rooms are largely unaffected. The virus spreads through the air in classrooms and at a crowded indoor event. Water and sanitation in the district are unremarkable, and no antibiotics are involved because measles is viral.
Task.  Decide whether this outbreak is driven mainly by a sanitation failure, a vaccination gap, or antimicrobial resistance, name the single best first intervention, and justify it in one sentence that names the deciding route.
	Solution (answer key):
Driver: vaccination gap. The route is airborne person-to-person spread of a vaccine-preventable virus, and the clue that cases fall almost entirely among the unvaccinated while vaccinated classmates are spared points straight at coverage, not water or resistance. Best first intervention: restore vaccination coverage through catch-up immunization and outbreak-response vaccination, plus isolation of cases to protect infants too young to be vaccinated. Deciding fact: susceptibility tracks vaccination status, and 80 percent coverage is below the threshold needed to stop measles, which is among the most contagious diseases known. Antibiotics are irrelevant because the pathogen is viral, and sanitation is unremarkable, so neither of the other drivers fits.


Practice 2: a resistant wound infection in a surgical ward.  On a surgical ward, eight patients over three weeks develop wound infections with the same strain of Staphylococcus aureus. Laboratory testing shows the strain does not respond to the standard first-line antibiotics (it is methicillin-resistant, MRSA), so initial treatment fails and clinicians must switch to a reserve drug. Contact tracing suggests spread from patient to patient on the hands and equipment of busy staff. The hospital water supply is clean and tests negative, and all affected patients are adults whose routine vaccinations are up to date.
Task.  Decide whether this outbreak is driven mainly by a sanitation failure, a vaccination gap, or antimicrobial resistance, name the single best first intervention, and justify it in one sentence that names the deciding route.
	Solution (answer key):
Driver: antimicrobial resistance, transmitted by contact within care. The deciding route is patient-to-patient spread of a resistant organism on hands and equipment, and the decisive clue is that the standard first-line antibiotics fail and a reserve drug is required, which is the definition of resistance rather than a water or coverage problem. Best first intervention: combine antimicrobial stewardship (reserve appropriate drugs, stop unnecessary antibiotic use) with infection control (hand hygiene, contact precautions, equipment cleaning, and isolating or cohorting affected patients) to cut the contact route. Deciding fact: treatment failure on first-line agents plus a single shared strain spreading by contact. The clean water rules out sanitation as the driver, and up-to-date vaccination plus the absence of a vaccine for this hospital pathogen rules out a coverage gap.


	What good work looks like:
There is no trick: each scenario has one dominant driver, but credit depends on naming the transmission route, not just the label. Strong work reads the clustering clues first (which water source, who is unvaccinated, whether first-line drugs fail) and ties the intervention to that route. For the worked and practice cases the intended calls are sanitation (cholera through contaminated wells, fix the water and rehydrate), vaccination gap (airborne measles among the unvaccinated, restore coverage), and antimicrobial resistance (MRSA spreading by contact after first-line failure, stewardship plus infection control). Common errors to correct: labelling a scenario from the disease name alone without citing the route; proposing a vaccine for cholera or measles as the first fix while ignoring the water source or the contact spread that is actually driving it; calling the MRSA ward a sanitation problem because it is in a hospital, when the water is clean and the real issue is resistance plus hand-borne contact; and forgetting that the best first intervention must act on the route, so rehydration treats cholera cases but safe water is what stops the outbreak.


Debrief. Land the rule in one line: the right fix follows the transmission route, so read how the pathogen is actually spreading before you reach for water, a vaccine, or an antibiotic.
5 · Capstone studio (50 min)
Run it:
1. Open the term-project document to Part 2, Week 3 and read the milestone aloud.
1. Students apply the infectious lens to their topic, or use an alternative route if it does not fit (a chronic-disease topic might document the non-fit).
1. Circulate and check each student has a named source for any infectious claim.
1. Mini-conference prompt: 'Is there an infectious or microbial dimension to your topic at all? If not, say so with evidence.'
	Source (do not reproduce here):
Refer to the term-project document (Part 2, Week 3) for the brief, rubric, and the alternative routes when a lens does not fit.


Exit ticket and preview
State in one line whether an infectious lens fits your topic, and your evidence either way. Complete the Lesson 4 module before next class.
Instructor preparation
1. Two-column board for the warm-up.
1. Snow-versus-miasma summary; vaccination timeline cards.
1. Three triage scenarios on a slide.
1. Open the term-project document to Week 3.


Lesson 4 · Nutrition Physical Activity and Sleep
Term week 4  ·  Three-hour session
Follow nutrition, physical activity, and sleep from deficiency-disease detective work to today's lifestyle sciences, and learn to read lifestyle claims critically.
Learning objectives
1. Trace the history of nutritional science from deficiency diseases to the obesity epidemic
1. Identify Lind's 1747 scurvy trial, Goldberger's pellagra investigations, and the discovery of major vitamins
1. Describe Ancel Keys's Seven Countries Study and the diet-heart hypothesis
1. Recount Jerry Morris's London bus driver study and the founding of physical activity epidemiology
1. Identify the discovery of REM sleep (1953) and circadian biology (2017 Nobel Prize)
1. Explain the nutrition transition and the global emergence of obesity
1. Discuss the role of industry funding in shaping nutrition science
1. Articulate why structural interventions on food, activity, and sleep are politically difficult
Before class (flipped preparation)
Students complete the Lesson 4 module and its narrated walkthrough, attempt the in-module checks and reflection prompts, and bring their notes and term-project materials. No pre-reading beyond the module is required to follow this plan.
Session at a glance
	Time
	Block
	Focus

	0:00 – 0:10
	Arrival and retrieval warm-up
	Low-stakes retrieval on the pre-class module

	0:10 – 0:44
	Co-construction review
	Rebuild the week's key ideas (scripted activities below)

	0:44 – 0:56
	Question-and-answer clinic
	Field the anticipated questions below

	0:56 – 1:06
	Break
	

	1:06 – 1:46
	Applied exercise
	Hands-on task with an answer key below

	1:46 – 2:36
	Capstone studio
	Supervised term-project work (see term-project document)

	2:36 – 2:41
	Exit ticket and preview
	Capture a takeaway; preview next module


1 · Retrieval warm-up — Name the deficiency (10 min)
Set-up. Slide listing scurvy, beriberi, pellagra, rickets.
Run it:
1. Students match each disease to its missing nutrient and, if they can, how the link was found (three minutes).
1. Reveal with the notes and highlight one early experiment.
	What to surface (facilitator notes):
1. Scurvy and vitamin C; beriberi and thiamine; pellagra and niacin; rickets and vitamin D.
1. James Lind's 1747 scurvy trial gave sailors different treatments and is an early controlled comparison: the citrus group recovered.
1. These founding cases show the logic of a comparison group long before modern statistics.


2 · Co-construction review (34 min)
Activity 1: Reconstruct a founding trial
Mini case, groups  ·  18 min
Materials. A short summary of Lind's scurvy comparison (six pairs of sailors, six treatments, citrus group recovers).
Run it:
1. Groups identify what makes this a near-experiment and what is missing by modern standards (six minutes).
1. Groups name the comparison and the weakness (tiny sample, no randomisation, no blinding).
1. Connect to the idea that a clear comparison can reveal a cause even with crude methods.
	Prompt to pose (read aloud):
What makes Lind's study a comparison experiment, and what would a modern reviewer demand that he lacked?


	Facilitator talking points (the content you need):
1. He held conditions similar and varied only the treatment across groups: the essence of a controlled comparison.
1. Missing by modern standards: randomisation, blinding, a sample big enough to rule out chance.
1. Still, a strong, immediate effect in a clean comparison is persuasive, which is why founding cases matter.


Close. Students note the comparison logic for their own topic's evidence.
Activity 2: Audit a lifestyle claim
Rating, pairs  ·  16 min
Materials. Three popular claims on a slide (for example 'eating after 8pm causes weight gain', 'everyone needs eight hours of sleep', 'walking 10,000 steps is the health threshold').
Run it:
1. Pairs rate each claim well-supported, shaky, or overstated and say what evidence would settle it (six minutes).
1. Pairs report; you supply the current state of evidence.
1. Name why lifestyle findings are so often reversed.
	Prompt to pose (read aloud):
Rate each claim and say what evidence would be needed to believe it.


	Facilitator talking points (the content you need):
1. The 10,000-steps figure began as a marketing number, not a finding; benefits accrue well below it.
1. Sleep needs vary; 'eight hours for everyone' is a population average, not an individual prescription.
1. Lifestyle findings flip because they rest on observational self-report data riddled with confounding (healthy-user effects) and measurement error.


Close. Students note one overstated claim in their own topic area.
3 · Question-and-answer clinic (12 min)
Invite the points students flagged in their pre-class prep. The questions below are the ones most likely to come up; model answers follow each so you can field them cold.
Q.  Why do nutrition findings reverse so often (coffee good then bad)?
A.  Most rest on observational data with self-reported intake and heavy confounding: people who drink coffee or eat 'healthy' foods differ in many ways. Small real effects plus measurement error plus many studies guarantee some will conflict. Weigh the totality, not the latest headline.
Q.  What is dose-response and why does it matter?
A.  A dose-response relationship means more exposure yields more effect (or a clear curve). It is one of the stronger hints of causation because chance and simple confounding less often produce a consistent gradient. Its absence weakens a causal claim.
Q.  Isn't 'correlation is not causation' the end of the story for lifestyle research?
A.  It is the start. Lifestyle science gets at causation through dose-response, biological plausibility, consistency across populations, and, where possible, trials. The slogan warns against naive leaps; it does not forbid careful causal reasoning.
4 · Applied exercise — Operationalise a lifestyle exposure (40 min)
Materials. A one-page handout (provided below; nothing to search for) containing: (a) a four-part operationalisation template, (b) a worked example for 'physically active', and (c) two short scenario excerpts describing how a survey question was actually answered by real respondents. Everything needed is on the handout.
Task (for students). Take a vague lifestyle determinant ('physically active' or 'poor sleep') and turn it into something a survey could actually measure, then state where your definition will misclassify people. Write a definition that fixes a threshold, an instrument, and a recall window, and name two concrete sources of misclassification.
Student instructions:
1. Pick one exposure to operationalise: 'physically active' or 'poor sleep'.
1. Write a measurable definition with three required parts: a numeric threshold (the cut-point that separates exposed from unexposed), an instrument (the exact survey item or device), and a recall window (the time period the respondent reports on).
1. State the resulting binary classification: who counts as exposed and who counts as unexposed under your definition.
1. Name one source of over-reporting or false-positive misclassification (people the definition wrongly labels as exposed) and explain the mechanism in one sentence.
1. Name one source of under-reporting or false-negative misclassification (people the definition wrongly labels as unexposed) and explain the mechanism in one sentence.
1. State whether you expect the misclassification to be roughly the same in cases and controls (non-differential, biases toward the null) or different between them (differential, biases in an unpredictable direction).
1. Read the two respondent scenario excerpts on the handout and decide how each person would be classified by your definition, and whether that classification is correct.
Worked example — present to students
Given. A survey wants a single yes/no variable for 'physically active'. The proposed item is the standard guideline: at least 150 minutes of moderate-intensity activity per week, self-reported, recalled over the past 7 days. Respondent 1 walks briskly 30 minutes on 6 days but, asked to recall, rounds up and reports daily gym sessions. Respondent 2 does heavy warehouse labour 40 hours a week but reports 'no exercise' because she pictures only leisure-time sport.
Solution (walk through on the board):
1. Threshold: at least 150 minutes/week of moderate activity is the cut-point; below it the person is classified unexposed, at or above it exposed.
1. Instrument and window: a self-report item asking the respondent to recall the past 7 days. Self-report and a 7-day window are both deliberate choices that introduce error.
1. Respondent 1 actually does 180 minutes (6 x 30) and truly meets the threshold, but over-reports the amount; she is correctly classified as exposed even though her reported number is inflated. Over-reporting of socially desirable behaviour pushes borderline people above the cut-point.
1. Respondent 2 does far more than 150 minutes of moderate activity through occupational labour, yet reports none because the question cues leisure-time sport only; she is a false negative, misclassified as unexposed.
1. If this error pattern is the same in people who later develop disease and people who do not, it is non-differential and biases the measured association toward the null (washing out a real effect).
	Answer:
A defensible operational definition fixes threshold (150 min/week), instrument (self-report item), and window (past 7 days); its main misclassification is over-reporting of socially desirable activity and exclusion of non-leisure activity such as occupational work.


Assignment practice — hand out
Practice 1: Operationalise 'poor sleep'.  A cohort study needs a binary 'poor sleep' exposure. Two candidate items are on the table. Item A: 'On average over the past month, how many hours do you sleep per night?' (self-report, classify poor sleep as under 6 hours). Item B: a wrist actigraphy device worn for a single night in a sleep lab, classifying poor sleep as total sleep time under 6 hours that night. A shift worker sleeps 7 hours on weekdays but only 4 hours the night she wore the device because she was anxious about the lab.
Task.  Write a measurable definition of 'poor sleep' using ONE of the two items, state the threshold, instrument, and recall window, and name two sources of misclassification (one false positive, one false negative). Then classify the shift worker under your chosen item and say whether it is correct.
	Solution (answer key):
Model answer using Item A (self-report, past month, under 6 hours = poor sleep). Threshold: under 6 hours average/night. Instrument: a single self-report question. Window: past month, which smooths over night-to-night variation. False positive: a respondent who underestimates their sleep (people routinely report less sleep than objective measures show) gets labelled a poor sleeper when they are not. False negative: someone with severely fragmented but long time-in-bed reports 7 hours and is missed, because the item captures duration only, not quality or awakenings. The shift worker reports her typical 7 hours under Item A and is correctly classified as NOT a poor sleeper. Under Item B (single-night actigraphy), the same worker records 4 hours because of lab anxiety and is misclassified as a poor sleeper, a false positive driven by the first-night effect and by measuring one atypical night rather than her habitual pattern. Strong answers note that Item B is objectively more accurate per night but, measured for only one night, has worse validity for habitual sleep than the month-averaged self-report, illustrating that a 'better' instrument is not automatically a better operationalisation.


Practice 2: A leading question inflates an exposure.  A different survey operationalises 'physically active' with the item: 'You try to stay active and exercise regularly, don't you?' with answer options Yes/No, and classifies anyone answering Yes as active. In a pilot, 88% of respondents answered Yes, far above the roughly 20% who meet the 150-minute guideline when measured with accelerometers in the same population.
Task.  Identify what is wrong with this operationalisation, explain in one or two sentences why it produces such a high prevalence of 'active', and rewrite the item into a defensible measurable definition with a threshold, instrument, and recall window.
	Solution (answer key):
The item is a leading (acquiescence-prone) question that conflates intention ('you try to') with behaviour and signals the socially desirable answer, so respondents agree regardless of actual activity; this is why 88% say Yes against an objective 20%, a large non-differential-leaning over-classification that would bias most associations toward the null. A defensible rewrite: 'During the past 7 days, on how many days did you do at least 30 minutes of moderate physical activity such as brisk walking?' with 'active' defined as 5 or more such days (about 150 min/week). This fixes a threshold (>=5 days / ~150 min), an instrument (a neutral behavioural self-report item), and a recall window (past 7 days), and asks about behaviour rather than intention. Full-credit answers name the leading-question/acquiescence problem AND supply all three required parts in the rewrite.


	What good work looks like:
Strong work always supplies all three required parts (threshold, instrument, recall window) and then names concrete, mechanism-level misclassification rather than a vague 'people might lie'. Good answers distinguish a false positive (over-reporting socially desirable activity; underestimating one's own sleep; a leading question) from a false negative (occupational activity excluded by a leisure-only item; a single atypical night; quality missed by a duration-only item), and at least gesture at whether the error is non-differential (toward the null) or differential. Common errors to correct: leaving 'active' or 'poor sleep' undefined with no number; naming an instrument but no recall window; assuming an objective device (one-night actigraphy) is automatically superior to a well-chosen self-report; and treating misclassification as a minor footnote rather than error built in before any analysis. The two practice items are self-contained and have unambiguous deciding points (the lab-anxiety night for Practice 1; the leading-question wording for Practice 2).


Debrief. Land the rule in one line: operationalisation is where measurement error is born, because the threshold, instrument, and recall window you pick decide who gets misclassified before a single statistic is run.
5 · Capstone studio (50 min)
Run it:
1. Open the term-project document to Part 2, Week 4 and read the milestone aloud.
1. Students apply the lifestyle lens to their topic, or document a non-fit and use an alternative route.
1. Circulate and ask each student to operationalise one exposure relevant to their topic.
1. Mini-conference prompt: 'What is the single best data source for this exposure, and how will it misclassify people?'
	Source (do not reproduce here):
Refer to the term-project document (Part 2, Week 4) for the brief, rubric, and non-fit routes.


Exit ticket and preview
Name one lifestyle exposure for your topic and its best data source. Complete the Lesson 5 module before next class.
Instructor preparation
1. Deficiency-disease slide.
1. Lind's trial summary; three lifestyle claims on a slide.
1. Operationalisation worksheet on Canvas.
1. Open the term-project document to Week 4.


Lesson 5 · Sexual and Reproductive Health
Term week 5  ·  Three-hour session
Use sexual and reproductive health to see how autonomy, ethics, and activism shape what gets studied and how. The Tuskegee case anchors the ethics discussion and is cued in full.
Learning objectives
1. Trace maternal mortality history and articulate the 'maternal mortality paradox' in 21st-century USA
1. Describe Margaret Sanger's role in the birth control movement and the social consequences of the Pill
1. Recount the Tuskegee Syphilis Study (1932-1972) and its consequences for research ethics
1. Outline the HIV/AIDS social history from 1981 through to U=U
1. Identify ACT UP and its lasting influence on clinical research practice
1. Discuss the persistence of racial and Indigenous disparities in maternal health
1. Articulate the public health dimensions of contemporary debates on reproductive rights
1. Recognize sexual and reproductive health as inseparable from broader social, economic, and political conditions
Before class (flipped preparation)
Students complete the Lesson 5 module and its narrated walkthrough, attempt the in-module checks and reflection prompts, and bring their notes and term-project materials. No pre-reading beyond the module is required to follow this plan.
Session at a glance
	Time
	Block
	Focus

	0:00 – 0:10
	Arrival and retrieval warm-up
	Low-stakes retrieval on the pre-class module

	0:10 – 0:44
	Co-construction review
	Rebuild the week's key ideas (scripted activities below)

	0:44 – 0:56
	Question-and-answer clinic
	Field the anticipated questions below

	0:56 – 1:06
	Break
	

	1:06 – 1:46
	Applied exercise
	Hands-on task with an answer key below

	1:46 – 2:36
	Capstone studio
	Supervised term-project work (see term-project document)

	2:36 – 2:41
	Exit ticket and preview
	Capture a takeaway; preview next module


1 · Retrieval warm-up — A solved problem that persists (10 min)
Set-up. Slide: 'We know how to prevent most maternal deaths. Why do they still happen, including large disparities within wealthy countries?'
Run it:
1. Students propose reasons in pairs (two minutes).
1. Collect on the board and sort into proximal and distal causes with the notes.
	What to surface (facilitator notes):
1. Proximal causes: haemorrhage, hypertension, lack of skilled birth attendance.
1. Distal causes: access to care, insurance, racism in care, poverty, geography.
1. The disparity (for example, higher maternal mortality among Black women in the United States even at higher incomes) points to causes beyond clinical knowledge.


2 · Co-construction review (34 min)
Activity 1: Map a persistent failure
Causal mapping, groups  ·  16 min
Materials. A board space; the prompt condition (maternal mortality disparity).
Run it:
1. Groups build a simple cause map from immediate clinical causes back to upstream social causes (six minutes).
1. Groups mark where prevention could intervene at each level.
1. Discuss why a purely clinical fix is insufficient.
	Prompt to pose (read aloud):
Map maternal mortality from its immediate clinical causes back to its upstream social causes, and mark where you could intervene.


	Facilitator talking points (the content you need):
1. Immediate: medical complications; intermediate: access, quality, and bias in care; upstream: poverty, racism, policy.
1. Intervention is possible at every level, but the highest-leverage points are often upstream.
1. A disparity that persists across income levels points to discrimination in care, not just resources.


Close. Students keep the multi-level map as a model for their own topic.
Activity 2: Tuskegee: what consent would have required
Ethics case, structured discussion  ·  18 min
Materials. A short, factual summary of the Tuskegee syphilis study (men were observed, not treated, even after penicillin existed, without informed consent).
Run it:
1. Groups list what was done wrong and what informed consent would have required (six minutes).
1. Groups name the present-day safeguards that exist because of it (informed consent, IRBs/REBs, the Belmont principles).
1. Connect to why trust in public health is unevenly distributed.
	Prompt to pose (read aloud):
What specifically was unethical here, and which safeguards exist today because of it?


	Facilitator talking points (the content you need):
1. Men were deceived, denied available treatment, and never gave informed consent; harm fell on a Black community already facing discrimination.
1. Safeguards that followed: informed consent, research ethics boards, and the Belmont principles (respect for persons, beneficence, justice).
1. The legacy includes justified mistrust, which itself becomes a public-health problem.


Close. Students note one research-ethics safeguard relevant to their topic.
3 · Question-and-answer clinic (12 min)
Invite the points students flagged in their pre-class prep. The questions below are the ones most likely to come up; model answers follow each so you can field them cold.
Q.  Why spend class time on a study from decades ago?
A.  Because the safeguards we rely on now (consent, ethics review) exist because of abuses like this, and the mistrust it created still affects participation in research and care today. Ethics is not a footnote to method; it is part of validity and reach.
Q.  How do we separate a moral claim from an empirical one here?
A.  An empirical claim is about what is (rates, causes, what an intervention does); a moral claim is about what ought to be (who deserves care, what is fair). Both matter, but conflating them muddies analysis. Name which kind of claim you are making.
Q.  How did HIV and AIDS activism actually change science?
A.  Activists pushed for faster trials, access to experimental drugs, patient involvement in trial design, and changes to endpoints. It reshaped how trials are run and who has a seat at the table, a lasting methodological legacy.
4 · Applied exercise — Invisibility audit: who SRH indicators miss (40 min)
Materials. A printed handout (provided below; nothing to search for) describing three standard sexual- and reproductive-health (SRH) indicators, each with: how it is officially defined, the data source and sampling frame used to produce it, and the population it is meant to describe. Everything needed to audit each indicator is on the handout.
Task (for students). For one SRH indicator, work out which real population the standard measurement structurally fails to capture, explain the mechanism that renders that group invisible, and propose one concrete measurement fix. Do this by reading the indicator's definition and sampling frame, not by guessing who 'might' be missed.
Student instructions:
1. Read the indicator's official definition and write down, in your own words, who it is supposed to count.
1. Identify the data source and sampling frame (for example: a household phone survey, hospital birth records, a clinic register) and list who can physically enter that frame.
1. Compare the two: name one specific group that belongs in the target population but cannot reliably enter the sampling frame.
1. State the mechanism of exclusion in one sentence (for example: no fixed address, no phone, no legal status, not seen at a facility, recorded under the wrong category).
1. Predict the direction of the resulting bias: does the indicator over- or under-state the true burden, and for whom?
1. Propose one concrete fix and name its trade-off, choosing from: a different sampling frame, oversampling the missed group, respondent-driven or venue-based sampling, linkage to administrative records, or community-partnered data collection.
1. Write a two-sentence audit note: the hidden group, the mechanism, and the fix.
Worked example — present to students
Given. Indicator: the maternal mortality ratio (MMR), maternal deaths per 100,000 live births, in a low-income district. Definition: deaths of women while pregnant or within 42 days of the end of pregnancy from any pregnancy-related cause. Data source: a register kept at the district's hospitals and health centres, counting deaths and births that occur inside those facilities. In this district roughly 40 percent of births happen at home, often the poorest and most remote women, who rarely reach a facility when a complication becomes fatal.
Solution (walk through on the board):
1. Target population: all women in the district who die of pregnancy-related causes, whether or not they reach a facility.
1. Sampling frame: only deaths and births recorded at facilities, so a woman must physically reach a hospital or health centre to be counted at all.
1. Mismatch: women who die at home of obstetric emergencies (haemorrhage, eclampsia, obstructed labour) never enter the register; the most remote and poorest are systematically absent.
1. Direction of bias: both numerator (deaths) and denominator (births) drop, but home deaths are more lethal and less likely to be recorded than home births, so the facility-only MMR understates the true ratio for the highest-risk women.
1. Fix: add a verbal-autopsy household survey (trained interviewers visit households to ascertain pregnancy-related deaths missed by facilities), trading higher cost and recall error for coverage of out-of-facility deaths.
	Answer:
Hidden group: women who die of pregnancy-related causes at home, concentrated among the poorest and most remote. The facility register cannot see them because counting requires reaching a facility, so the official MMR understates the real burden; a verbal-autopsy household survey would make these deaths visible.


Assignment practice — hand out
Practice 1: contraceptive prevalence by phone survey.  Indicator: the modern contraceptive prevalence rate (mCPR), the percentage of women of reproductive age using a modern contraceptive method. Definition: target population is all women aged 15 to 49 in the country. Data source: a nationally advertised mobile-phone survey; numbers are dialled from a list of registered SIM-card subscribers, and adult women who answer are asked about method use. Context: in this country phone ownership and SIM registration are far lower among rural women, the very poor, and women under 18, and registration typically requires a government ID.
Task.  Name one group the mCPR structurally misses, state the mechanism of exclusion, predict the direction of the resulting bias, and give one concrete measurement fix with its trade-off.
	Solution (answer key):
Hidden group: rural, very poor, and under-18 women who do not own or control a registered phone (and any woman without the required ID). Mechanism: the sampling frame is the SIM-subscriber list, so a woman must own a registered phone and be reachable to enter the sample; women without phones or ID cannot be dialled at all, and within households men often control the phone. Direction of bias: the surveyed group skews wealthier, more urban, and older, who tend to have higher modern-method use and access, so the phone-based mCPR over-states national contraceptive prevalence and hides unmet need among the poorest and youngest. Fix: replace or supplement the phone frame with a household-based survey using an area (address/cluster) sampling frame, for example a DHS-style design, optionally oversampling rural and adolescent strata; the trade-off is much higher cost and slower turnaround than phone dialling. (Accept respondent-driven or community-partnered sampling for hard-to-reach adolescents as an alternative fix with the trade-off of non-probability estimates.)


Practice 2: HIV prevalence from antenatal clinics.  Indicator: adult HIV prevalence, the percentage of adults living with HIV. Definition: target population is all adults aged 15 to 49. Data source historically used: routine HIV test results from women attending antenatal care (ANC) clinics, that is, pregnant women receiving prenatal services, used as a sentinel proxy for the whole adult population. Context: ANC attendees are by definition pregnant, hence fertile, sexually active, and predominantly women; the frame excludes men entirely, excludes women using effective contraception or who are not pregnant, and excludes people who never attend ANC, including many key populations.
Task.  Name one group the ANC-based estimate structurally misses, state the mechanism of exclusion, predict the direction of the resulting bias, and give one concrete measurement fix with its trade-off.
	Solution (answer key):
Hidden group: men aged 15 to 49 (excluded entirely), plus non-pregnant women and key populations such as sex workers, men who have sex with men, and people who inject drugs, who are unlikely to appear in an antenatal clinic. Mechanism: the sampling frame is 'pregnant women attending ANC', so entry requires being pregnant and presenting for prenatal care; anyone who is not a pregnant ANC attendee cannot enter the frame. Direction of bias: ANC prevalence is a biased proxy whose direction is not guaranteed, it can understate true adult prevalence when key populations with very high prevalence are absent, or overstate it because ANC women are selected for being fertile and sexually active; either way it misrepresents men and key populations. Fix: use a population-based survey with biomarker (blood) testing on an area/household sampling frame, such as a Population-based HIV Impact Assessment, complemented by respondent-driven sampling for key populations; the trade-off is far greater cost, logistics, and consent burden than reusing routine ANC test data.


	What good work looks like:
Strong work names a specific excluded group, ties the exclusion to the sampling frame rather than to vague 'inclusivity', and states the mechanism in concrete terms (no phone, no fixed address, never reaches a facility, recorded under the wrong category, not pregnant so not in ANC). It also states the direction of bias and proposes a fix that actually changes who can enter the data (new sampling frame, oversampling, respondent-driven or venue-based sampling, administrative linkage, community partnership) while acknowledging a trade-off. Common errors to correct: writing 'be more inclusive' or 'collect more data' with no frame change; naming a group without explaining the mechanism that hides it; assuming under-counting always means the indicator is too low (in the phone-survey and ANC cases selection can push the estimate up); and proposing a 'fix' that samples from the same frame that caused the exclusion. The three dossiers map onto real measurement problems (facility-only MMR versus verbal autopsy; phone versus household sampling frames; ANC sentinel surveillance versus population-based HIV surveys), so afterwards students can be pointed to the real methods.


Debrief. Who can physically enter the sampling frame decides who the indicator can ever count; in every capstone source, ask that question before trusting the number.
5 · Capstone studio (50 min)
Run it:
1. Open the term-project document to Part 2, Week 5 and read the milestone aloud.
1. Students whose topic sits far from this lens practise the skill on a loaned example and document the non-fit, as the brief allows.
1. Circulate and ask each student who their data leaves out.
1. Mini-conference prompt: 'Is there an autonomy, ethics, or equity dimension to your topic worth surfacing?'
	Source (do not reproduce here):
Refer to the term-project document (Part 2, Week 5) for the brief, rubric, and non-fit routes.


Exit ticket and preview
Name one group your topic's data tends to miss. Complete the Lesson 6 module before next class.
Instructor preparation
1. Maternal-mortality prompt slide.
1. A factual Tuskegee summary; board space for the cause map.
1. Equity-lens worksheet on Canvas.
1. Open the term-project document to Week 5.


Lesson 6 · Human Development and the Life Course
Term week 6  ·  Three-hour session
Read health as something that accumulates across the life course, from developmental origins to healthy ageing. This week's milestone is the life-course risk map itself.
Learning objectives
1. Articulate the life-course perspective and distinguish cumulative, sensitive-period, and trajectory models
1. Describe the Barker hypothesis and the Developmental Origins of Health and Disease (DOHaD) framework
1. Recount the Dutch Hunger Winter cohort study
1. Explain the ACE Study and its consequences for public health
1. Identify the Canadian Longitudinal Study on Aging and the contemporary aging-research frontier
1. Discuss healthy aging frameworks (Rowe & Kahn, WHO)
1. Critically evaluate the Blue Zones claims
1. Recognize life-course thinking as a precondition for understanding chronic disease prevention
Before class (flipped preparation)
Students complete the Lesson 6 module and its narrated walkthrough, attempt the in-module checks and reflection prompts, and bring their notes and term-project materials. No pre-reading beyond the module is required to follow this plan.
Session at a glance
	Time
	Block
	Focus

	0:00 – 0:10
	Arrival and retrieval warm-up
	Low-stakes retrieval on the pre-class module

	0:10 – 0:42
	Co-construction review
	Rebuild the week's key ideas (scripted activities below)

	0:42 – 0:54
	Question-and-answer clinic
	Field the anticipated questions below

	0:54 – 1:04
	Break
	

	1:04 – 1:44
	Applied exercise
	Hands-on task with an answer key below

	1:44 – 2:34
	Capstone studio
	Supervised term-project work (see term-project document)

	2:34 – 2:39
	Exit ticket and preview
	Capture a takeaway; preview next module


1 · Retrieval warm-up — Plot your health curve (10 min)
Set-up. Ask students to sketch a rough 'health across life' curve on paper.
Run it:
1. Students draw the curve and mark one early-life point that could shift the whole line (three minutes).
1. A few share; introduce the idea that early exposures have long reach using the notes.
	What to surface (facilitator notes):
1. Health is not static; risk is set, raised, and revealed at different life stages.
1. An early exposure (prenatal nutrition, childhood adversity) can shift the trajectory for decades.
1. This is the core idea of the developmental-origins and life-course view.


2 · Co-construction review (32 min)
Activity 1: Reason through DOHaD
Reasoning, pairs  ·  16 min
Materials. A short statement of the developmental-origins idea (early-life conditions program later disease risk), with the Dutch Hunger Winter as an example.
Run it:
1. Pairs work through how a prenatal exposure could raise adult disease risk and what evidence would be needed to believe it (six minutes).
1. Pairs name the strongest and weakest part of the causal story.
1. Discuss why long delays make these claims hard to prove.
	Prompt to pose (read aloud):
How could an exposure before birth raise disease risk decades later, and what evidence would convince you?


	Facilitator talking points (the content you need):
1. The Dutch Hunger Winter linked prenatal famine to later metabolic and cardiovascular risk: a natural experiment with a defined exposure window.
1. Believing it needs a plausible biological pathway, a dose or timing gradient, and ruling out later-life confounders.
1. Long latency is the challenge: many things happen between exposure and outcome, so confounding is hard to exclude.


Close. Students note the life stage where their topic's risk may be set early.
Activity 2: Map an ACEs pathway
Pathway mapping, groups  ·  16 min
Materials. A brief description of adverse childhood experiences (ACEs) and an adult outcome (for example, depression or cardiovascular disease).
Run it:
1. Groups build a pathway from childhood adversity to the adult outcome, including behavioural and biological links (six minutes).
1. Groups mark one point where prevention or buffering could intervene.
1. Discuss the difference between risk and destiny.
	Prompt to pose (read aloud):
Build a pathway from childhood adversity to an adult health outcome, and mark where you could intervene.


	Facilitator talking points (the content you need):
1. Pathways run through stress physiology, coping behaviours, and socioeconomic knock-on effects.
1. ACEs raise risk on average; they are not deterministic, and protective relationships buffer them.
1. Intervention is possible at many points, which is the hopeful counterpart to the risk story.


Close. Students keep the pathway as input to the life-course risk map.
3 · Question-and-answer clinic (12 min)
Invite the points students flagged in their pre-class prep. The questions below are the ones most likely to come up; model answers follow each so you can field them cold.
Q.  How do age, period, and cohort effects differ?
A.  An age effect is due to getting older; a period effect hits all ages at a moment (a pandemic, a new policy); a cohort effect follows a birth group with a shared early exposure as it ages. Untangling them matters because they imply different causes and responses.
Q.  Why would an early exposure act years later?
A.  Because development has sensitive windows when the body's systems are being set. An exposure then can program later function (metabolic set points, stress response). The effect lies dormant and surfaces under later demand. This is biological embedding.
Q.  What does a long cohort study like the CLSA add?
A.  It follows the same people over many years, so it can observe how earlier exposures relate to later outcomes within individuals, which a one-time snapshot cannot. It is how life-course claims get tested.
4 · Applied exercise — Map when risk is set, raised, and revealed across the life course (40 min)
Materials. A one-page handout (provided below; nothing to search for) containing a short evidence dossier on type 2 diabetes risk, organized as dated findings from real study traditions, plus a blank life-course map template with five stages (prenatal, infancy/early childhood, childhood/adolescence, adulthood, older age) and three rows labelled SET (biology or exposure that programs later risk), RAISED (exposures that add risk along the way), and REVEALED (when the condition or its markers become detectable).
Task (for students). Using only the provided diabetes dossier, place each finding on a life-course map by deciding whether it shows risk being set, raised, or revealed, and at which life stage. Mark one stage where the dossier gives you little or no evidence.
Student instructions:
1. Read the dossier and, for each finding, write down the life stage it concerns (prenatal, infancy/early childhood, childhood/adolescence, adulthood, or older age).
1. Classify each finding as SET (a sensitive-period exposure that programs later biology), RAISED (an exposure that incrementally adds risk), or REVEALED (the stage at which disease or a diagnostic marker first becomes detectable).
1. Apply the tie-breaker rule: if an exposure permanently alters biology during a narrow developmental window, code it SET; if it accumulates and could in principle be reversed, code it RAISED; if it is the appearance of a sign, symptom, or diagnostic threshold, code it REVEALED.
1. Place each finding in the correct cell of the map and note the dossier line number beside it so the source is traceable.
1. Identify one life stage for which the dossier offers no usable evidence and write 'data gap' in that cell rather than inventing a finding.
1. Write two sentences stating, for diabetes, the earliest stage at which risk appears to be set and the stage at which it is typically revealed.
1. Check that no finding is coded SET unless the dossier describes a developmental window, and that REVEALED is used only for detection, not for exposure.
Worked example — present to students
Given. Dossier line: 'In the Dutch Hunger Winter cohort, adults whose mothers were severely undernourished during early gestation had about a 2-fold higher rate of impaired glucose tolerance in middle age than same-family members not exposed in utero.' This single line names an exposure (prenatal famine), a window (early gestation), and an outcome measured later (glucose tolerance in middle age).
Solution (walk through on the board):
1. Identify the stages in play: the exposure happens prenatally (early gestation); the outcome is measured in adulthood (middle age). Two stages appear in one line, so they must be coded separately.
1. Decide SET vs RAISED for the exposure: early-gestation famine acts in a narrow developmental window and is associated with a lasting change in glucose regulation, which fits a sensitive-period mechanism, so the prenatal exposure is coded SET at the prenatal stage.
1. Decide what the adulthood measurement represents: impaired glucose tolerance in middle age is a diagnostic marker becoming detectable, not a new exposure, so it is coded REVEALED at the adulthood stage.
1. Place both codes with the source: SET (prenatal) and REVEALED (adulthood), each tagged to this dossier line so the map is traceable.
1. Sanity-check against the rule: the prenatal code names a window (passes the SET test); the adulthood code is detection of a marker, not an exposure (passes the REVEALED test). Neither is RAISED, because no incremental, reversible exposure is described in this line.
	Answer:
The single line yields two map entries: prenatal = SET (early-gestation famine programs glucose regulation) and adulthood = REVEALED (impaired glucose tolerance detected in middle age).


Assignment practice — hand out
Practice 1: code three diabetes findings.  Three dossier lines for type 2 diabetes. (1) 'Infants in the lowest birthweight group had higher adult diabetes rates, consistent with the Barker hypothesis that undernutrition in late gestation and infancy programs metabolic capacity.' (2) 'Adults who gained substantial weight and became physically inactive in their 30s and 40s showed steadily rising fasting glucose, much of which fell again when weight and activity were restored in trials.' (3) 'Routine screening at age 50 detected elevated HbA1c above the diagnostic threshold in a share of previously asymptomatic adults.'
Task.  Code each of the three lines as SET, RAISED, or REVEALED and name its life stage, giving a one-sentence reason that names the deciding feature.
	Solution (answer key):
Line 1 = SET at infancy/early childhood: low birthweight reflects a late-gestation/infancy developmental window that programs metabolic capacity (Barker), so it is a sensitive-period exposure, not an incremental one. Line 2 = RAISED at adulthood: weight gain and inactivity accumulate risk and were partly reversible in trials, which is the signature of an additive, modifiable exposure rather than a fixed developmental program. Line 3 = REVEALED at older age (around 50): crossing the HbA1c diagnostic threshold on screening is detection of an existing condition, not a new exposure. Deciding features, in order: a developmental window; reversibility; appearance of a diagnostic marker.


Practice 2: find the data gap and place a new study.  Suppose the diabetes dossier contains findings at the prenatal, infancy/early childhood, adulthood, and older-age stages, but contains nothing measured during childhood and adolescence. A new study is then added: 'Adolescents who developed obesity between ages 12 and 17 had elevated insulin resistance that persisted into early adulthood; intensive lifestyle programs in adolescence reduced it.'
Task.  State which life stage was the data gap before the new study, then code the new study (SET, RAISED, or REVEALED and its stage) with a one-sentence reason.
	Solution (answer key):
The data gap was childhood/adolescence, because the original dossier had findings at every other stage and none in that window. The new study is coded RAISED at childhood/adolescence: adolescent obesity adds insulin resistance incrementally and the lifestyle programs reduced it, which marks a modifiable, additive exposure rather than a fixed developmental program or a diagnostic event; it therefore fills the previously empty cell and removes the gap.


	What good work looks like:
Strong maps place each finding at a specific stage with its source line attached, reserve SET for exposures acting in a developmental window (prenatal famine, low birthweight), reserve RAISED for accumulating and often reversible exposures (adult weight gain and inactivity), and reserve REVEALED for detection events (a glucose or HbA1c threshold crossed on screening), and they mark an honest data gap rather than inventing a finding. Common errors to correct: coding the adulthood measurement of glucose as a new exposure instead of REVEALED; coding reversible adult weight gain as SET because it 'causes' diabetes; collapsing a single dossier line that contains both an exposure and a later measurement into one cell; and labelling a stage 'covered' when the dossier truly has no evidence there. The dossier draws on real traditions (Dutch Hunger Winter, Barker/DOHaD, adult lifestyle trials, routine HbA1c screening), so afterwards the same logic transfers directly to each student's capstone topic.


Debrief. Land the rule in one line: SET is a developmental window, RAISED is an accumulating exposure, REVEALED is detection, and an empty stage is a data gap to name, not to fill.
5 · Capstone studio (50 min)
Run it:
1. Open the term-project document to Part 2, Week 6 and read the milestone aloud.
1. Students complete the life-course risk map for their topic.
1. Circulate and ask each student which life stage their evidence covers worst.
1. Mini-conference prompt: 'When in life is your topic's risk actually established, and when does it become visible?'
	Source (do not reproduce here):
Refer to the term-project document (Part 2, Week 6) for the brief and rubric. Next week is the midterm; remind students of the coverage.


Exit ticket and preview
Name the life stage where your topic's risk is set and where it is revealed. Review Lessons 1 to 6 for next week's midterm.
Instructor preparation
1. Paper for the health-curve sketch.
1. DOHaD and ACEs summaries.
1. Life-course map template on Canvas.
1. Open the term-project document to Week 6; post midterm coverage.


Midterm Examination
Term week 7  ·  Three-hour session
Administer the midterm on Lessons 1 to 6, then run a supervised capstone studio so the exam week costs no project time.
Session at a glance
	Time
	Block
	Focus

	0:00 – 0:10
	Settle and instructions
	Distribute the paper; state permitted materials and timing

	0:10 – 1:30
	Midterm examination
	Lessons 1 to 6, in the format described in the syllabus

	1:30 – 1:40
	Break
	

	1:40 – 2:50
	Capstone studio
	Collect the due milestone; mid-term project check-in and catch-up

	2:50 – 3:00
	Debrief and preview
	Note return timing; preview the Lesson 7 module


Coverage. An in-class examination covering Lessons 1 to 6 (conceptualizing health; the rise of public health and surveillance; infectious disease, sanitation and hygiene; nutrition, activity and sleep; sexual and reproductive health; and the life course). Short-answer and applied items test definitions, historical reasoning, and the reading of surveillance figures.
Instructor preparation
1. Finalize and proofread the midterm; prepare the marking key.
1. State permitted materials (calculator, one-page aid, or closed-book) on the paper.
1. Bring the milestone checklist to collect and log the due milestone.
1. Coordinate accommodations with the Centre for Accessible Learning.


Lesson 7 · Genetics Genomics and Health
Term week 8  ·  Three-hour session
Separate Mendelian from complex disease, confront the eugenic history, and judge today's genomic testing claims. The screening base-rate idea is cued for a substitute.
Learning objectives
1. Trace the history of genetics from Mendel through the Human Genome Project
1. Describe the history of eugenics, with particular attention to its Canadian implementation
1. Distinguish single-gene Mendelian from complex (polygenic) conditions
1. Define heritability and identify common misinterpretations of the construct
1. Describe newborn screening as a public health program
1. Articulate the promise and limits of precision medicine
1. Explain the basic claims of epigenetics and its relationship to environment
1. Discuss direct-to-consumer genetic testing and the privacy questions it raises
Before class (flipped preparation)
Students complete the Lesson 7 module and its narrated walkthrough, attempt the in-module checks and reflection prompts, and bring their notes and term-project materials. No pre-reading beyond the module is required to follow this plan.
Session at a glance
	Time
	Block
	Focus

	0:00 – 0:10
	Arrival and retrieval warm-up
	Low-stakes retrieval on the pre-class module

	0:10 – 0:44
	Co-construction review
	Rebuild the week's key ideas (scripted activities below)

	0:44 – 0:56
	Question-and-answer clinic
	Field the anticipated questions below

	0:56 – 1:06
	Break
	

	1:06 – 1:46
	Applied exercise
	Hands-on task with an answer key below

	1:46 – 2:36
	Capstone studio
	Supervised term-project work (see term-project document)

	2:36 – 2:41
	Exit ticket and preview
	Capture a takeaway; preview next module


1 · Retrieval warm-up — Genes, environment, or both? (10 min)
Set-up. Slide listing five conditions (Huntington's disease, type 2 diabetes, cystic fibrosis, lung cancer, height).
Run it:
1. Students sort each as mostly genetic, mostly environmental, or genuinely both (three minutes).
1. Poll and resolve with the notes.
	What to surface (facilitator notes):
1. Huntington's and cystic fibrosis are largely single-gene (Mendelian); type 2 diabetes, lung cancer, and height are complex, shaped by many genes and environment.
1. 'Both' is the honest answer for most common conditions.
1. The single-gene story is the exception, not the rule, for population health.


2 · Co-construction review (34 min)
Activity 1: Mendelian versus complex
Sorting and reasoning, groups  ·  16 min
Materials. Cards naming disorders across the spectrum from single-gene to highly multifactorial.
Run it:
1. Groups place each disorder on a single-gene to many-factor spectrum and state the evidence used (six minutes).
1. Groups explain why 'a gene for X' is usually wrong for common disease.
1. Correct with the notes.
	Prompt to pose (read aloud):
Place each disorder on the spectrum from single-gene to multifactorial, and say what evidence puts it there.


	Facilitator talking points (the content you need):
1. Mendelian disorders follow clear inheritance patterns and high penetrance; one mutation largely determines the outcome.
1. Complex disorders involve many small-effect variants interacting with environment; no single gene determines them.
1. Heritability is a population statistic, not an individual destiny, and it does not mean 'unchangeable'.


Close. Students note whether their topic is more single-gene or complex.
Activity 2: From eugenics to screening
History and ethics discussion, groups  ·  18 min
Materials. A short, factual summary of the eugenics era (forced sterilisations, pseudo-scientific 'fitness' claims) and a one-line contrast with voluntary newborn screening.
Run it:
1. Groups identify how eugenics misused genetic ideas and what made it both bad science and bad ethics (six minutes).
1. Groups state what distinguishes ethical screening today from eugenic selection.
1. Discuss where present-day genomics could slide toward old errors.
	Prompt to pose (read aloud):
How did eugenics misuse genetics, and what separates ethical screening today from selection?


	Facilitator talking points (the content you need):
1. Eugenics treated complex traits as simply heritable and used that to justify coercion; it was scientifically wrong and ethically abhorrent.
1. Ethical screening is voluntary, individually beneficial, consented, and aimed at treatable conditions, not at 'improving the population'.
1. Vigilance is needed where genomic prediction meets insurance, reproduction, or 'enhancement'.


Close. Students note one ethical guardrail relevant to genetic data on their topic.
3 · Question-and-answer clinic (12 min)
Invite the points students flagged in their pre-class prep. The questions below are the ones most likely to come up; model answers follow each so you can field them cold.
Q.  What is penetrance?
A.  The proportion of people carrying a genetic variant who actually develop the associated trait or disease. High penetrance (Huntington's) means the variant almost always shows; low penetrance means many carriers never develop the condition, which is why most 'risk genes' are not destiny.
Q.  Why is saying 'a gene for intelligence' usually wrong?
A.  Because such traits are shaped by many genes of tiny effect interacting with environment. No single gene controls them, and framing it that way invites the same errors eugenics made. Talk in terms of many small contributions and context.
Q.  Should I trust a direct-to-consumer genetic risk report?
A.  Treat it cautiously. It reports associations, often for complex traits with low predictive value for an individual, and base rates matter: a 'doubled risk' of a rare disease is still a small absolute risk. It is information, not a diagnosis.
4 · Applied exercise — False-positive burden in newborn screening (40 min)
Materials. A one-page handout (provided below; nothing to look up). It contains a short primer on the four screening outcomes (true positive, false positive, true negative, false negative), a worked screening scenario with its sensitivity, specificity, and disease prevalence already filled in, and a blank two-by-two table for the group's own scenario. A calculator or phone is the only other thing needed.
Task (for students). Using the screening scenario on your handout, work out how many of the babies who screen positive actually have the condition, and how many positives are false alarms. Then recommend whether the panel should keep the test as-is, add a confirmatory second test, or change the threshold, and justify the choice with your own numbers.
Student instructions:
1. Read the primer and define the four outcomes in your own words: true positive, false positive, true negative, false negative.
1. Take the prevalence on your handout and apply it to a birth cohort of 1,000,000 babies to find how many truly have the condition and how many do not.
1. Apply the test's sensitivity to the true cases to get true positives, and apply (1 minus specificity) to the non-cases to get false positives. Fill these into the two-by-two table.
1. Add true positives and false positives to get the total number of positive screens, then compute the positive predictive value as true positives divided by all positives.
1. State, in plain numbers, how many of every 100 positive screens are false alarms at this prevalence.
1. Decide what should happen to a baby who screens positive (immediate treatment, a confirmatory test, or reassurance) and explain why the false-positive burden you calculated supports that decision.
1. Recommend keep / add confirmatory test / change threshold, and name the single number from your table that most drove your recommendation.
Worked example — present to students
Given. A newborn screen for phenylketonuria (PKU) has sensitivity 99% (it flags 99% of true cases) and specificity 99.5% (it correctly clears 99.5% of unaffected babies). PKU prevalence is about 1 in 10,000 births. Apply this to a cohort of 1,000,000 newborns.
Solution (walk through on the board):
1. True cases in the cohort: 1,000,000 / 10,000 = 100 babies actually have PKU; the other 999,900 do not.
1. True positives: 99% of 100 = 99 affected babies are correctly flagged (1 is missed: a false negative).
1. False positives: the test wrongly flags (1 - 0.995) = 0.5% of the 999,900 unaffected babies = 4,999.5, about 5,000 healthy babies flagged.
1. Total positive screens: 99 + 5,000 = 5,099. Positive predictive value = 99 / 5,099 = 0.019, about 1.9%.
1. So of every 100 positive screens, roughly 98 are false alarms even though the test is 99% sensitive and 99.5% specific.
	Answer:
Keep the screen but never treat on a positive alone: at this prevalence a positive screen is wrong about 98% of the time, so every positive needs a confirmatory diagnostic test before any diagnosis or treatment.


Assignment practice — hand out
Practice 1: a rarer disorder.  A screen for a rare metabolic disorder has sensitivity 95% and specificity 99.9%. The disorder occurs in about 1 in 100,000 births. Apply this to a cohort of 1,000,000 newborns.
Task.  Build the two-by-two table, compute the positive predictive value, and state how many of every 100 positive screens are false alarms. Recommend keep / add confirmatory test / change threshold and name the number that drove it.
	Solution (answer key):
True cases: 1,000,000 / 100,000 = 10 affected babies; 999,990 unaffected. True positives: 95% of 10 = 9.5. False positives: (1 - 0.999) = 0.1% of 999,990 = 999.99, about 1,000. Total positives: 9.5 + 1,000 = 1,009.5. PPV = 9.5 / 1,009.5 = 0.0094, about 0.9%, so roughly 99 of every 100 positive screens are false alarms. The very high specificity (99.9%) is not enough because the disorder is so rare. Recommended: keep the screen for its high sensitivity but mandate a confirmatory test before any diagnosis; the deciding number is the PPV near 1%.


Practice 2: a more common condition.  A screen for a more common condition has sensitivity 98% and specificity 98%. The condition occurs in about 1 in 500 births. Apply this to a cohort of 100,000 newborns.
Task.  Build the two-by-two table, compute the positive predictive value, and state how many of every 100 positive screens are false alarms. Compare this false-alarm share to Practice 1 and explain the difference.
	Solution (answer key):
True cases: 100,000 / 500 = 200 affected babies; 99,800 unaffected. True positives: 98% of 200 = 196. False positives: (1 - 0.98) = 2% of 99,800 = 1,996. Total positives: 196 + 1,996 = 2,192. PPV = 196 / 2,192 = 0.089, about 9%, so roughly 91 of every 100 positive screens are false alarms. The false-alarm share is much lower than Practice 1 (91% versus 99%) because the condition is far more common (1 in 500 versus 1 in 100,000); a higher prevalence raises the PPV even though this test's specificity (98%) is actually worse. The deciding lesson: prevalence, not test accuracy alone, drives how a positive should be read.


	What good work looks like:
Good work fills the two-by-two table correctly, computes PPV as true positives over all positives, and states the false-positive share in plain numbers rather than asserting the test is 'good' or 'bad'. The teaching payoff is the base-rate effect: when a condition is rare, most positive screens are false even when sensitivity and specificity are both high, which is exactly why newborn screening uses a sensitive first-tier screen followed by a confirmatory diagnostic test rather than treating on the screen alone. Common errors to correct: multiplying prevalence by sensitivity and stopping (forgetting the large pool of non-cases that generates false positives); reading specificity as the false-positive rate among positives (it is the true-negative rate among non-cases); concluding a 99%-accurate test is reliable for a rare condition; and recommending treatment on a positive screen. Reward groups who notice that Practice 2 has worse specificity yet a higher PPV purely because the condition is more common.


Debrief. Land it in one line: at low prevalence even an excellent screen produces mostly false positives, so the base rate, not the test's accuracy, decides what a positive screen means and why confirmatory testing is mandatory.
5 · Capstone studio (50 min)
Run it:
1. Open the term-project document to Part 2, Week 7 and read the milestone aloud.
1. Students decide whether a genetic or genomic lens has real purchase on their topic and document the decision either way.
1. Circulate and ask each student whether their topic is more single-gene or complex.
1. Mini-conference prompt: 'Does genetics change what can be done about your topic, or mainly explain risk?'
	Source (do not reproduce here):
Refer to the term-project document (Part 2, Week 7) for the brief, rubric, and non-fit routes.


Exit ticket and preview
State whether a genetic lens fits your topic and why. Complete the Lesson 8 module before next class.
Instructor preparation
1. Five-condition warm-up slide.
1. Disorder spectrum cards; a factual eugenics-to-screening summary.
1. Screening trade-off worksheet on Canvas.
1. Open the term-project document to Week 7.


Lesson 8 · Health Behaviors Mental Health and Social Influence
Term week 9  ·  Three-hour session
Use tobacco as the paradigm case of establishing causation, recognise the major behaviour-change frameworks, and connect addiction, mental health, and social influence.
Learning objectives
1. Trace the tobacco-cancer story from Doll & Hill through to plain packaging
1. Recognize the major behavioral theories (HBM, TPB, TTM, SCT) at a survey level
1. Describe addiction science from moral failing through brain disease model to current frameworks
1. Outline deinstitutionalization of mental healthcare and its consequences
1. Explain the Christakis-Fowler social network findings and their controversies
1. Discuss loneliness as a contemporary public health concern
1. Recognize the role of stigma in shaping mental health outcomes
1. Articulate the limits of individual-behavior-change interventions
Before class (flipped preparation)
Students complete the Lesson 8 module and its narrated walkthrough, attempt the in-module checks and reflection prompts, and bring their notes and term-project materials. No pre-reading beyond the module is required to follow this plan.
Session at a glance
	Time
	Block
	Focus

	0:00 – 0:10
	Arrival and retrieval warm-up
	Low-stakes retrieval on the pre-class module

	0:10 – 0:42
	Co-construction review
	Rebuild the week's key ideas (scripted activities below)

	0:42 – 0:54
	Question-and-answer clinic
	Field the anticipated questions below

	0:54 – 1:04
	Break
	

	1:04 – 1:44
	Applied exercise
	Hands-on task with an answer key below

	1:44 – 2:34
	Capstone studio
	Supervised term-project work (see term-project document)

	2:34 – 2:39
	Exit ticket and preview
	Capture a takeaway; preview next module


1 · Retrieval warm-up — From link to cause (10 min)
Set-up. Slide: 'Smoking is associated with lung cancer.' Ask what it took to move from this to accepted causation.
Run it:
1. Students list the kinds of evidence needed (two minutes).
1. Build the list and connect to causal reasoning with the notes.
	What to surface (facilitator notes):
1. It took consistency across many studies, a strong dose-response (more cigarettes, more risk), biological plausibility, temporality, and the failure of alternative explanations.
1. It also took decades against organised industry doubt.
1. This is the template for reasoning from association to cause in public health.


2 · Co-construction review (32 min)
Activity 1: Map the tobacco arc
Timeline mapping, groups  ·  16 min
Materials. Brief cards: early case-control studies, the doctors' cohort study, the Surgeon General's report, industry doubt campaigns, regulation and litigation.
Run it:
1. Groups order the evidence-and-policy arc and mark where manufactured doubt slowed action (six minutes).
1. Groups name the strongest single piece of evidence and why.
1. Connect the doubt tactics to present-day cases.
	Prompt to pose (read aloud):
Order the tobacco evidence-and-policy arc and mark where doubt-manufacturing delayed action.


	Facilitator talking points (the content you need):
1. Case-control and cohort studies built consistent, dose-responsive evidence; the doctors' cohort was pivotal.
1. Industry manufactured doubt to delay regulation for decades despite the evidence.
1. The same playbook reappears for sugar, vaping, and climate; recognising it is the transferable skill.


Close. Students note whether a powerful actor shapes the evidence on their topic.
Activity 2: Recognise the framework
Matching, pairs  ·  16 min
Materials. Short behaviour-change scenarios and labels for major theories (health belief model, theory of planned behaviour, transtheoretical/stages of change, social cognitive theory).
Run it:
1. Pairs match each scenario to the theory it best illustrates (six minutes).
1. Pairs explain what their theory adds and what it ignores.
1. Stress that naming a theory is not the same as explaining the behaviour.
	Prompt to pose (read aloud):
Match each scenario to the behaviour-change theory it illustrates, and say what that theory leaves out.


	Facilitator talking points (the content you need):
1. Health belief model: people act on perceived threat and benefit; ignores habit and structure.
1. Theory of planned behaviour: intention drives behaviour; intention often fails to translate to action.
1. Stages of change: behaviour change is a process, not an event; can be applied too rigidly.
1. All are individual-focused and underweight structural drivers, which is the key critique.


Close. Students note which mechanism dominates their topic's behaviour.
3 · Question-and-answer clinic (12 min)
Invite the points students flagged in their pre-class prep. The questions below are the ones most likely to come up; model answers follow each so you can field them cold.
Q.  Is health behaviour an individual choice or a structural issue?
A.  Both, but framing matters. Individual models can slide into blaming people for conditions shaped by environment, marketing, and policy. The strongest public-health gains (tobacco taxes, clean indoor air laws) were structural. Use individual theories without losing the structural picture.
Q.  Does naming a theory explain a behaviour?
A.  No. Labelling a behaviour with a theory is a starting frame, not an explanation. The test is whether the theory predicts and helps change the behaviour. Avoid jargon-matching for its own sake.
Q.  Can a behaviour or feeling like loneliness really spread socially?
A.  Network studies suggest behaviours and states can cluster and spread through social ties, though disentangling contagion from shared environment and selection is hard. The practical point: networks are a real lever for intervention and a real confounder in analysis.
4 · Applied exercise — Placing interventions on the individual-to-structural axis (40 min)
Materials. A one-page handout (provided below; nothing to look up). It contains a short problem brief for a fictional town, a menu of six candidate interventions with a one-line description of each, and a simple coverage table showing how many of 10,000 adult smokers each intervention is estimated to reach and what fraction of those reached are estimated to quit. All numbers are on the handout.
Task (for students). Read the problem brief and the menu of interventions, then place each intervention on a line running from purely individual (changes what one motivated person does) to structural (changes the environment, prices, or rules that everyone faces). Using the coverage table, estimate how many smokers each intervention would actually move to quit, and decide which single intervention and which two-intervention pairing you would fund.
Student instructions:
1. Read the brief: Maple Bay has 10,000 adult smokers, a flat quit rate, and a fixed budget that can fund at most two of the six interventions.
1. For each of the six interventions, mark where it sits on the individual-to-structural axis and write one phrase naming the mechanism it targets (motivation, skills, access, price, or environment).
1. For each intervention, read its two numbers from the table: reach (how many of the 10,000 smokers it touches) and quit-fraction (the share of those reached who quit). Multiply them to estimate smokers moved to quit.
1. Rank the six interventions by estimated smokers moved to quit, and note which end of the axis the top performers cluster on.
1. Choose the single best intervention and a best two-intervention package (assume their effects on different people roughly add), and state the combined number moved to quit.
1. Write three sentences: which intervention reaches the most people and why, which depends most on individual willpower, and what your funded package is.
1. Name one limitation of judging interventions on reach alone (for example, equity, sustainability, or political feasibility).
Worked example — present to students
Given. Town of 10,000 adult smokers, flat quit rate. Two candidate interventions. Quit-line: a phone counselling service smokers must call; estimated reach 800 smokers (those motivated enough to call), quit-fraction 0.25 among callers. Tobacco tax: a price increase applied at every till; estimated reach 10,000 smokers (everyone who buys), quit-fraction 0.05 among all smokers.
Solution (walk through on the board):
1. Place each on the axis. The quit-line is individual: it works only on the person who chooses to call, targeting motivation and skills. The tax is structural: it changes the price everyone faces, regardless of motivation.
1. Quit-line smokers moved to quit = reach x quit-fraction = 800 x 0.25 = 200.
1. Tobacco tax smokers moved to quit = 10,000 x 0.05 = 500.
1. Compare the mechanism: the quit-line has a high quit-fraction (0.25) but a small reach, because it depends on people opting in. The tax has a low quit-fraction (0.05) but universal reach, so the small fraction is taken of a large base.
1. The structural measure moves more than twice as many people (500 versus 200) despite its lower per-person success rate, because reach dominates when the population is large.
1. Limitation worth flagging: a tax is regressive (it costs poorer smokers proportionally more), so 'moves the most people' is not the only criterion that matters.
	Answer:
The tax (structural) moves an estimated 500 quitters versus 200 for the quit-line (individual). Reach, not per-person success rate, drives population impact, which is why structural measures usually win on scale even when their individual effect looks weak.


Assignment practice — hand out
Practice 1: rank and fund four interventions.  Maple Bay, 10,000 adult smokers. Four candidate interventions, each with an estimated reach (of the 10,000) and an estimated quit-fraction among those reached. (a) Free nicotine-replacement vouchers, mailed on request: reach 1,500, quit-fraction 0.20. (b) Smoke-free-workplace and indoor-public-space law: reach 6,000, quit-fraction 0.08. (c) Mass-media plain-packaging and graphic-warning campaign: reach 10,000, quit-fraction 0.04. (d) One-on-one physician counselling at routine visits: reach 2,000, quit-fraction 0.15.
Task.  Place each of (a)-(d) on the individual-to-structural axis, compute the estimated smokers moved to quit for each, rank them, and choose the best two-intervention package (assume effects add). State the combined number moved to quit.
	Solution (answer key):
Axis placement: (a) vouchers and (d) physician counselling are individual-level (they act on a person who opts in, targeting access and skills/motivation); (b) the smoke-free law is structural (changes the environment everyone shares); (c) plain-packaging/graphic-warning is structural-leaning (changes the product environment and information everyone is exposed to). Estimated smokers moved to quit = reach x quit-fraction: (a) 1,500 x 0.20 = 300; (b) 6,000 x 0.08 = 480; (c) 10,000 x 0.04 = 400; (d) 2,000 x 0.15 = 300. Rank: (b) 480 > (c) 400 > (a) 300 = (d) 300. Best two-intervention package: (b) + (c) = 480 + 400 = 880 moved to quit, the two structural-leaning options, which beat any package containing an individual-level option. Note the pattern: the two highest performers are the structural ones, driven by reach, even though (a) and (d) have the highest per-person quit-fractions (0.20 and 0.15).


Practice 2: a high-success, low-reach trap.  A neighbouring town of 10,000 smokers is offered two options under the same one-or-two-funding rule. Option X: an intensive 8-week residential cessation clinic with the best per-person results of any program on record, reach 200 smokers (limited beds), quit-fraction 0.50. Option Y: raising the legal purchase age and enforcing it at retailers, reach 10,000 smokers (all buyers face the check), quit-fraction 0.06. A council member argues, 'X cures half the people it treats, so X is obviously the better buy.'
Task.  Evaluate the council member's claim. Compute smokers moved to quit for X and Y, say where each sits on the axis, and state which you would fund and why.
	Solution (answer key):
Compute: Option X = 200 x 0.50 = 100 smokers moved to quit. Option Y = 10,000 x 0.06 = 600 smokers moved to quit. Axis: X is strongly individual (an intensive program for a few who enrol, targeting motivation and skills); Y is structural (an enforced rule changing access for everyone). The council member has confused per-person efficacy with population impact: X's 0.50 quit-fraction is the highest available, but it is applied to only 200 people, so it moves just 100, while Y's modest 0.06 applied to all 10,000 moves 600. Fund Y for population impact (six times the quitters). A defensible refinement: fund Y as the population backbone and, if the budget allowed a second pick aimed at the most dependent smokers, X could complement it, but on these numbers Y is the clear primary choice. The claim that X is 'obviously better' is wrong because it ignores reach.


	What good work looks like:
There is no single mandated funding choice, but the reasoning must separate two quantities: per-person quit-fraction (how well an intervention works on someone it reaches) and reach (how many it touches), with population impact = reach x quit-fraction. Strong work computes the products correctly, places each intervention on the axis with a named mechanism, and concludes that structural measures usually win on population impact because reach dominates, while individual measures post high per-person rates but small totals. Check the arithmetic: worked example 200 vs 500; Practice 1 values 300/480/400/300 with best pair (b)+(c)=880; Practice 2 values X=100 and Y=600. Common errors to correct: ranking by quit-fraction alone (the high-success-low-reach trap in Practice 2); proposing 'education' or 'awareness' as a structural fix when it is information aimed at individuals; forgetting to multiply by reach; and ignoring that the highest population impact is not automatically the most equitable (the tax is regressive; the residential clinic may reach the most dependent). Reward students who note such trade-offs after getting the numbers right.


Debrief. Land it in one line: population impact is reach times per-person effect, so structural measures that move everyone a little usually beat individual measures that move a few a lot, which is the axis to keep in view for your own topic.
5 · Capstone studio (50 min)
Run it:
1. Open the term-project document to Part 2, Week 8 and read the milestone aloud.
1. Students apply the behavioural and social lens to their topic.
1. Circulate and ask each student to name the dominant behavioural or social mechanism in their topic.
1. Mini-conference prompt: 'Is there a powerful actor shaping the evidence or the behaviour here?'
	Source (do not reproduce here):
Refer to the term-project document (Part 2, Week 8) for the brief and rubric.


Exit ticket and preview
Name the main behavioural or social mechanism in your topic. Complete the Lesson 9 module before next class.
Instructor preparation
1. Smoking-to-cause warm-up slide.
1. Tobacco-arc cards; behaviour-theory scenarios and labels.
1. Two-intervention worksheet on Canvas.
1. Open the term-project document to Week 8.


Lesson 9 · Environmental Health Indoor Built and Natural
Term week 10  ·  Three-hour session
Move across environmental health from outdoor air to the indoor, built, and natural environments and the climate, and reason about exposure pathways.
Learning objectives
1. Trace the history of air pollution epidemiology from the 1952 London Fog onward
1. Identify the major indoor environmental hazards (radon, asbestos, lead, mold) and their public health histories
1. Describe sick building syndrome and its post-COVID evolution
1. Explain how housing quality and built environment act as determinants of health
1. Recount the Walkerton and Flint water crises as case studies
1. Articulate climate change as a public health emergency
1. Recognize the equity dimensions of environmental exposure
1. Identify the major Canadian and international regulatory frameworks for environmental health
Before class (flipped preparation)
Students complete the Lesson 9 module and its narrated walkthrough, attempt the in-module checks and reflection prompts, and bring their notes and term-project materials. No pre-reading beyond the module is required to follow this plan.
Session at a glance
	Time
	Block
	Focus

	0:00 – 0:10
	Arrival and retrieval warm-up
	Low-stakes retrieval on the pre-class module

	0:10 – 0:42
	Co-construction review
	Rebuild the week's key ideas (scripted activities below)

	0:42 – 0:54
	Question-and-answer clinic
	Field the anticipated questions below

	0:54 – 1:04
	Break
	

	1:04 – 1:44
	Applied exercise
	Hands-on task with an answer key below

	1:44 – 2:34
	Capstone studio
	Supervised term-project work (see term-project document)

	2:34 – 2:39
	Exit ticket and preview
	Capture a takeaway; preview next module


1 · Retrieval warm-up — From fog to PM2.5 (10 min)
Set-up. Slide pairing the 1952 London smog with a modern PM2.5 air-quality map.
Run it:
1. Students name what changed in how we measure air pollution and what stayed the same in how it harms (three minutes).
1. Surface with the notes.
	What to surface (facilitator notes):
1. What changed: from counting deaths during visible smog events to continuous monitoring of fine particulates (PM2.5) and modelled exposure.
1. What stayed: the harm pathway (particles into the lungs and bloodstream) and the equity pattern (worse exposure for the poor).
1. Better measurement reveals harm at levels once thought safe.


2 · Co-construction review (32 min)
Activity 1: Build an exposure pathway
Pathway build, groups  ·  16 min
Materials. One pollutant on the board (PM2.5, lead, or radon).
Run it:
1. Groups trace source, route, dose, and effect for the pollutant (six minutes).
1. Groups mark where measurement is hardest.
1. Correct with the notes.
	Prompt to pose (read aloud):
For your pollutant, trace source to route to dose to effect, and mark where measurement is hardest.


	Facilitator talking points (the content you need):
1. Source (traffic, industry, soil), route (inhalation, ingestion), dose (concentration times time), effect (respiratory, cardiovascular, neurodevelopmental).
1. Dose is the hard part: personal exposure differs from a monitoring-station reading.
1. Exposure misclassification is the central methodological challenge in environmental epidemiology.


Close. Students note the exposure-measurement problem for any environmental angle on their topic.
Activity 2: Audit a built environment
Applied audit, pairs  ·  16 min
Materials. A familiar neighbourhood (campus or downtown) as the object; a short checklist (walkability, green space, food access, traffic, housing).
Run it:
1. Pairs rate the area on each feature and link it to a health outcome (six minutes).
1. Pairs name the single feature with the biggest health footprint.
1. Discuss how the built environment shapes behaviour without anyone choosing.
	Prompt to pose (read aloud):
Audit this neighbourhood for features that help or harm health, and name the one with the biggest footprint.


	Facilitator talking points (the content you need):
1. Walkability and green space support activity and mental health; car dependence and food deserts harm it.
1. The built environment shapes behaviour by default, which is why structural design is powerful.
1. These features cluster with income, linking environment to social determinants.


Close. Students note a built-environment factor relevant to their topic.
3 · Question-and-answer clinic (12 min)
Invite the points students flagged in their pre-class prep. The questions below are the ones most likely to come up; model answers follow each so you can field them cold.
Q.  Why is environmental exposure so hard to measure?
A.  Because what harms a person is their personal dose over time, but we usually have area-level readings from fixed monitors. People move, spend time indoors, and vary in susceptibility, so station data misclassify individual exposure, biasing estimates (often toward the null).
Q.  Doesn't 'everyone is exposed' make air pollution impossible to study?
A.  It complicates it, because there is no clean unexposed group, but gradients in exposure across places and time still allow comparison. Natural experiments (a factory closing, a new low-emission zone) are especially useful.
Q.  How do we link climate change to a specific health outcome?
A.  Through defined pathways: heat to heat-stroke and cardiovascular deaths, wildfire smoke to respiratory visits, flooding to waterborne disease and displacement. You connect a measurable climate change to a measurable outcome with a plausible route and data on both.
4 · Applied exercise — Linkage drill: turning a climate hazard into a measurable health effect (40 min)
Materials. A printed handout (provided below; nothing to search for) containing one fully worked climate-health linkage and two short data scenarios with all counts supplied. Each scenario gives a hazard, an exposed and a comparison group or period, and the relevant health counts. A four-function calculator is the only tool needed.
Task (for students). Take a climate hazard and turn the vague claim 'this harms health' into a specific, measurable chain: name the exposure, the biological or behavioural pathway, the health outcome, and the data and simple calculation that would actually demonstrate the link. Then read the supplied counts and compute the size of the effect.
Student instructions:
1. State the hazard and the single health outcome you will track (for example excess deaths, asthma emergency visits, gastrointestinal illness). One hazard, one outcome.
1. Write the pathway in one line as exposure leads to mechanism leads to outcome (for example heat leads to cardiovascular and thermoregulatory strain leads to excess deaths).
1. Name the data source that records the outcome (death registrations, emergency-department visit logs, reportable-disease case counts) and the comparison it allows: exposed period versus a baseline period, or an exposed group versus an unexposed group.
1. From the supplied counts, compute the comparison: either excess events (observed minus expected) or a ratio (rate or risk in the exposed divided by the unexposed).
1. Interpret the number in one sentence in plain terms (how many extra cases, or how many times higher the risk).
1. Name one reason the exposure is hard to measure cleanly (people move, indoor versus outdoor dose differs, lag between exposure and outcome) and how it could bias the estimate.
1. State one action the finding would justify (a heat-warning system, clean-air shelters, a boil-water advisory) so the linkage connects to a decision.
Worked example — present to students
Given. A city of 500,000 records all-cause deaths daily. During a 5-day heat wave the daily death counts are 62, 71, 78, 74, and 60. On ordinary days in the same season the city averages 45 deaths per day. Proposed pathway: extreme heat leads to cardiovascular and thermoregulatory strain leads to excess deaths, concentrated in the elderly and the chronically ill.
Solution (walk through on the board):
1. Outcome and data: all-cause deaths from death-registration records; compare the heat-wave period against the same-season baseline rate of 45 deaths per day.
1. Observed deaths over the 5 heat-wave days: 62 + 71 + 78 + 74 + 60 = 345.
1. Expected deaths if the period had been ordinary: 45 per day times 5 days = 225.
1. Excess deaths attributable to the heat wave: 345 minus 225 = 120, which is 120 / 225 = 53 percent above baseline.
1. Measurement caveat: heat exposure is not the body temperature people actually experienced; air conditioning, indoor work, and individual frailty all modify dose, so the count attributes deaths to the period rather than to a measured personal exposure, and short-term mortality displacement (some deaths only brought forward by days) can inflate the raw excess.
1. Decision: an excess of this size justifies a heat-warning and response system (cooling centres, checks on isolated elderly residents).
	Answer:
The heat wave is associated with about 120 excess deaths, roughly 53 percent above the expected count. Comparing observed deaths to a baseline rate turns the diffuse claim 'heat is dangerous' into a specific, countable public health effect.


Assignment practice — hand out
Practice 1: Wildfire smoke and asthma emergency visits.  A regional health authority logs every asthma emergency-department visit. Over a wildfire-smoke episode there are 10 smoke days with 240 asthma visits in total; over 20 clear days in the same month there are 300 asthma visits in total. Proposed pathway: wildfire smoke raises fine particulate matter (PM2.5) leads to airway inflammation and bronchoconstriction leads to asthma attacks and emergency visits.
Task.  Compute the asthma-visit rate per day on smoke days and on clear days, the rate ratio, and the number of excess visits over the 10 smoke days. Then state the pathway, the data source, and one reason the smoke exposure is hard to measure at the individual level.
	Solution (answer key):
Rate on smoke days = 240 / 10 = 24 visits per day. Rate on clear days = 300 / 20 = 15 visits per day. Rate ratio = 24 / 15 = 1.6, so asthma emergency visits run 1.6 times higher on smoke days. Excess visits per smoke day = 24 minus 15 = 9; over 10 smoke days that is 9 times 10 = 90 excess asthma visits attributable to the smoke episode. Data source: emergency-department visit logs, comparing smoke days to clear days in the same month (which holds season roughly constant). Pathway as asked: smoke raises PM2.5, PM2.5 inflames and narrows airways, that triggers asthma attacks and visits. Measurement difficulty: a single regional monitor reports ambient PM2.5, not what any individual inhaled; people indoors, with purifiers, or who left the region got a lower dose, so using the area-wide smoke day as the exposure misclassifies personal dose and generally biases the rate ratio toward 1 (underestimating the true effect). Reasonable action: clean-air shelters and public advisories to stay indoors during smoke.


Practice 2: Contaminated drinking water and gastrointestinal illness.  After heavy rainfall overwhelms a treatment plant, one water-distribution zone receives turbid, inadequately disinfected water while an adjacent zone on a separate clean supply does not. A follow-up survey of 600 residents in each zone records new gastrointestinal (GI) illness in the following two weeks: 180 of 600 fall ill in the affected zone, and 30 of 600 fall ill in the comparison zone. Proposed pathway: contaminated water carries enteric pathogens leads to ingestion leads to gastrointestinal illness.
Task.  Compute the attack rate in each zone, the risk ratio, and the attributable fraction among the exposed. Then name the data source, and give one reason the water exposure is hard to measure cleanly.
	Solution (answer key):
Attack rate in the affected zone = 180 / 600 = 0.30 = 30 percent. Attack rate in the comparison zone = 30 / 600 = 0.05 = 5 percent. Risk ratio = 0.30 / 0.05 = 6.0, so residents on the contaminated supply were 6 times as likely to fall ill. Attributable fraction among the exposed = (RR minus 1) / RR = (6 minus 1) / 6 = 5/6 = 0.833 = about 83 percent, meaning roughly 83 percent of the illness among the exposed is attributable to the contaminated water. Data source: a follow-up illness survey (or reportable-disease case counts) compared across the two distribution zones, with the clean adjacent zone serving as the unexposed comparison. Measurement difficulty: 'exposed' is assigned by living in the zone, but actual dose depends on how much tap water each person drank, whether they boiled it, or drank bottled water, and recall of mild GI symptoms is imperfect, so exposure and outcome are both measured with error. Reasonable action: an immediate boil-water advisory and repair of the disinfection failure.


	What good work looks like:
There is no single phrasing of the pathway, but strong work makes the chain specific (a named exposure, a named mechanism, a named outcome) and names a real data source that records that outcome with a defensible comparison group or baseline. On the numbers the answers are fixed: the heat worked example gives 120 excess deaths (about 53 percent above baseline); Practice 1 gives rates of 24 versus 15 per day, a rate ratio of 1.6, and 90 excess visits; Practice 2 gives attack rates of 30 percent versus 5 percent, a risk ratio of 6.0, and an attributable fraction of about 83 percent. Credit students who distinguish excess counts (observed minus expected) from ratios (exposed divided by unexposed) and who flag that area-wide exposure misclassifies individual dose. Common errors to correct: asserting 'climate harms health' with no pathway or outcome; naming no data source; dividing the wrong way on the ratio (clear over smoke); forgetting to multiply the per-day excess by the number of exposed days; and confusing the attributable fraction among the exposed with the risk ratio itself.


Debrief. Land the rule in one line: a climate hazard becomes researchable only once you pin it to one outcome, one pathway, one data source, and a comparison that yields an excess count or a ratio.
5 · Capstone studio (50 min)
Run it:
1. Open the term-project document to Part 2, Week 9 and read the milestone aloud.
1. Students decide whether an environmental lens fits their topic and identify one exposure dataset if it does.
1. Circulate and ask each student about the exposure-measurement problem they face.
1. Mini-conference prompt: 'Is there a place-based or environmental exposure in your topic, and how would you measure it?'
	Source (do not reproduce here):
Refer to the term-project document (Part 2, Week 9) for the brief, rubric, and non-fit routes.


Exit ticket and preview
Name one environmental exposure for your topic and a dataset for it, or document the non-fit. Complete the Lesson 10 module before next class.
Instructor preparation
1. London-smog-to-PM2.5 slide.
1. A pollutant for the pathway build; a built-environment checklist.
1. Climate-linkage worksheet on Canvas.
1. Open the term-project document to Week 9.


Lesson 10 · Occupational Health and Worker Safety
Term week 11  ·  Three-hour session
Read occupational health as a founding source of epidemiological method, from Ramazzini and Pott to today's hazards. The hidden comparison group in Pott's reasoning is the crux.
Learning objectives
1. Identify Ramazzini as the founder of occupational medicine
1. Trace landmark occupational disease arcs (Pott's scrotal cancer, asbestos, black lung, radium dial painters)
1. Recount key workplace disasters and the regulation that followed
1. Distinguish OSHA (US) from WorkSafeBC and the Canadian provincial regulatory landscape
1. Discuss modern occupational health issues including burnout, gig work, and shift work
1. Recognize moral injury and healthcare worker health
1. Explain why occupational cohorts have been so productive for chronic disease research
1. Articulate the difference between safety culture and safety regulation
Before class (flipped preparation)
Students complete the Lesson 10 module and its narrated walkthrough, attempt the in-module checks and reflection prompts, and bring their notes and term-project materials. No pre-reading beyond the module is required to follow this plan.
Session at a glance
	Time
	Block
	Focus

	0:00 – 0:10
	Arrival and retrieval warm-up
	Low-stakes retrieval on the pre-class module

	0:10 – 0:42
	Co-construction review
	Rebuild the week's key ideas (scripted activities below)

	0:42 – 0:54
	Question-and-answer clinic
	Field the anticipated questions below

	0:54 – 1:04
	Break
	

	1:04 – 1:44
	Applied exercise
	Hands-on task with an answer key below

	1:44 – 2:34
	Capstone studio
	Supervised term-project work (see term-project document)

	2:34 – 2:39
	Exit ticket and preview
	Capture a takeaway; preview next module


1 · Retrieval warm-up — Why watch workers? (10 min)
Set-up. Slide: 'Some of the earliest cause-and-effect health discoveries came from watching workers. Why workers?'
Run it:
1. Students propose why workplaces were good natural laboratories (two minutes).
1. Surface with the notes.
	What to surface (facilitator notes):
1. Workers share a concentrated, well-defined exposure (a specific dust, chemical, or task) that the general population does not.
1. That makes a clear exposed group and an obvious comparison, which is what causal reasoning needs.
1. Ramazzini's advice to ask 'what work do you do?' was an early exposure-assessment instinct.


2 · Co-construction review (32 min)
Activity 1: Reconstruct Pott's reasoning
Mini case, pairs  ·  16 min
Materials. A short summary of Percivall Pott's observation of scrotal cancer in chimney sweeps.
Run it:
1. Pairs identify the exposed group, the comparison hiding in the reasoning, and the inferred cause (six minutes).
1. Pairs name what would strengthen the case today.
1. Connect to the comparison-group idea from earlier weeks.
	Prompt to pose (read aloud):
In Pott's observation, who is the exposed group, what is the implied comparison, and what is the inferred cause?


	Facilitator talking points (the content you need):
1. Exposed: chimney sweeps with heavy soot contact; implied comparison: men in other trades without that exposure.
1. Inferred cause: soot (later, polycyclic aromatic hydrocarbons), one of the first identified occupational carcinogens.
1. Strengthening it today would need rates, a defined comparison, and control of other exposures.


Close. Students note how a concentrated exposure clarifies causation.
Activity 2: Disease-arc jigsaw
Jigsaw, groups  ·  16 min
Materials. Cards for occupational disease arcs: asbestos and mesothelioma, lead and neurotoxicity, silica and silicosis, radium and the Radium Girls.
Run it:
1. Each group masters one arc: exposure, recognition, and the regulation it produced.
1. Groups teach their arc in sixty seconds.
1. Discuss the lag between recognition and regulation.
	Prompt to pose (read aloud):
Teach your occupational disease arc: the exposure, how the harm was recognised, and the rule it produced.


	Facilitator talking points (the content you need):
1. Each arc follows a pattern: a concentrated exposure, a delayed recognition of harm, and eventual regulation, often after avoidable deaths.
1. The Radium Girls case linked exposure to harm and advanced workers' right to know and to compensation.
1. Regulation usually lags the evidence, an echo of the tobacco story.


Close. Students note whether an occupational exposure touches their topic.
3 · Question-and-answer clinic (12 min)
Invite the points students flagged in their pre-class prep. The questions below are the ones most likely to come up; model answers follow each so you can field them cold.
Q.  What is the healthy-worker effect?
A.  Employed people tend to be healthier than the general population (the sick are less likely to be working), so occupational studies can understate harm when they compare workers to the general public. It is a selection bias to watch for, and it is taught formally in the later methods course.
Q.  Why are occupational exposures easier to attribute than many others?
A.  Because they are often intense, specific, and recorded, with a defined exposed workforce and a plausible comparison. That clarity is exactly why so many carcinogens were first identified in workers.
Q.  What is the hierarchy of controls?
A.  A ranking of ways to reduce a hazard, from most to least effective: eliminate the hazard, substitute a safer alternative, engineering controls, administrative controls, then personal protective equipment. It pushes prevention upstream rather than relying on workers' behaviour.
4 · Applied exercise — Hazard, population, and control: placing fixes on the hierarchy (40 min)
Materials. A one-page handout (printed below; nothing to look up). It contains the Hierarchy of Controls reference ladder and three short workplace dossiers. The ladder, most to least effective: (1) Elimination, remove the hazard entirely; (2) Substitution, swap the hazard for something safer; (3) Engineering controls, isolate people from the hazard by design (ventilation, guards, enclosure); (4) Administrative controls, change how people work (rotation, training, schedules, signage); (5) Personal protective equipment (PPE), gear worn by the worker (masks, gloves, respirators). The rule of thumb: controls higher on the ladder protect everyone automatically and do not depend on each worker behaving perfectly; PPE sits at the bottom because it protects one person at a time only if worn correctly every time.
Task (for students). For each workplace dossier you are given, name the main hazard, state the population at risk, and choose where the strongest realistic intervention sits on the hierarchy of controls. Justify the placement in one sentence that says why a higher control beats relying on PPE or worker behaviour.
Student instructions:
1. Read the dossier and underline the exposure: what physical, chemical, biological, or organizational agent is causing harm.
1. Name the population at risk in specific terms (which workers, doing what task, how often exposed), not just 'employees'.
1. List the candidate fixes you can think of and label each one with its rung: elimination, substitution, engineering, administrative, or PPE.
1. Pick the highest rung that is realistic for the scenario, and note what it would look like in practice for this exact job.
1. State why that control beats the PPE or behaviour-based options below it, using the idea that higher controls protect everyone without depending on perfect compliance.
1. Flag any residual risk that remains after your chosen control, and what lower-rung control you would add as a backstop.
Worked example — present to students
Given. A small nail salon. Technicians spend most of an eight-hour shift bent over clients applying acrylic products and removers that release volatile solvents (acetone, toluene, methyl methacrylate vapours). The shop has one openable window and no mechanical ventilation. Staff report headaches and dizziness by afternoon. Some wear thin surgical masks.
Solution (walk through on the board):
1. Exposure: airborne organic solvent vapours released at the point of application, building up in a poorly ventilated room over the shift.
1. Population at risk: the technicians, exposed for most of an eight-hour shift at close range, plus seated clients to a lesser degree; technicians get the chronic, repeated dose.
1. Candidate fixes by rung: elimination (stop using solvent products) is not realistic for the business; substitution (lower-toxicity or water-based product lines) is partly possible; engineering (source-capture ventilation, a downdraft or local exhaust table that pulls vapour away from the breathing zone) directly removes vapour for everyone; administrative (shorter shifts, job rotation) and PPE (surgical masks) sit lower, and surgical masks do nothing against vapours anyway.
1. Best realistic control: an engineering control, source-capture local exhaust ventilation at each station, ideally paired with substitution toward lower-toxicity products.
1. Why it beats PPE: ventilation lowers the vapour concentration the whole room breathes, automatically and continuously, whereas a mask protects one person only if it is the right type and worn perfectly; the surgical masks in use give a false sense of safety because they do not filter solvent vapour at all.
	Answer:
Hazard: solvent vapours; population: technicians over a full shift; control: engineering (local exhaust ventilation) plus product substitution, because designing the vapour out of the breathing zone protects everyone and does not rely on each worker wearing gear correctly.


Assignment practice — hand out
Practice 1: Warehouse forklift traffic.  A distribution warehouse runs three shifts. Forklifts move pallets along the same aisles where order-pickers walk on foot. Lighting is uneven, aisles are narrow, and pickers wear high-visibility vests. In the past year there have been two near-misses and one foot injury when a picker stepped into an aisle as a forklift reversed. The current safety measure is the vests plus a rule that pickers should 'stay alert'.
Task.  Name the hazard and the population at risk, choose the highest realistic control on the hierarchy, and justify in one sentence why it beats the vest-and-stay-alert approach now in place.
	Solution (answer key):
Hazard: collision between powered forklifts and pedestrians sharing the same space. Population at risk: on-foot order-pickers across all three shifts, especially in narrow, poorly lit aisles, plus forklift operators. Highest realistic control: an engineering control that separates people from the vehicles by design, physical barriers or guard rails creating dedicated pedestrian lanes and one-way forklift routes, supported by better lighting and proximity sensors. This sits above the current vests (PPE) and the 'stay alert' rule (administrative). Justification: separating pedestrians and forklifts by physical layout removes the chance of contact for everyone and does not depend on every tired worker on every shift staying perfectly alert, whereas a vest only makes a worker more visible and 'stay alert' fails the moment attention lapses. Residual risk after barriers: crossing points still need controlled, so add marked crossings with right-of-way rules (administrative) and keep the vests as a low-rung backstop.


Practice 2: Hospital sharps and needlestick injuries.  On a busy hospital ward, nurses draw blood and give injections using conventional hollow-bore needles, then recap them by hand before disposal. Several needlestick injuries occur each year, carrying a risk of bloodborne infection (hepatitis B, hepatitis C, HIV). Staff are trained not to recap and are issued gloves, but recapping still happens when staff are rushed and sharps bins are not always within reach.
Task.  Name the hazard and the population at risk, choose the highest realistic control on the hierarchy, and justify in one sentence why it beats relying on gloves and the no-recapping rule.
	Solution (answer key):
Hazard: percutaneous injury from contaminated hollow-bore needles, carrying bloodborne-pathogen exposure. Population at risk: nurses and other ward staff who handle needles, plus downstream cleaners and waste handlers; risk rises when staff are rushed. Highest realistic control: substitution combined with engineering, switch to safety-engineered devices (needles with retractable shields or blunting mechanisms that cover the tip automatically after use), and place point-of-use sharps bins within arm's reach so no recapping is ever needed. This sits above gloves (PPE) and the no-recapping rule (administrative). Justification: a self-shielding needle removes the exposed sharp at the moment of use for every worker automatically, whereas gloves do not stop a needle and the no-recapping rule collapses exactly when staff are busiest. Residual risk: a small chance of injury before activation remains, so keep the no-recapping training and gloves as backstops and ensure bins are always stocked and reachable.


	What good work looks like:
Strong work names a specific hazard and a specific population (which workers, which task, how often), then picks a control as high on the ladder as the scenario realistically allows, elimination, substitution, or engineering, and explains the choice with the compliance argument: higher controls protect everyone automatically and do not depend on each worker behaving perfectly every time. Strong work also notes residual risk and adds a lower-rung backstop rather than treating one control as total. Common errors to correct: defaulting to 'give them masks/gloves/training' (PPE and administrative controls sit at the bottom for a reason); naming a vague population ('the staff') instead of the exposed task; choosing PPE that does not even address the agent (surgical masks against solvent vapour, gloves against needlesticks); and treating the chosen control as eliminating all risk with no backstop. There is no single right wording, but the placement and the why must be defensible.


Debrief. Land the rule in one line: design the hazard out so safety does not ride on every worker getting it right, the occupational version of upstream beats downstream that returns next week.
5 · Capstone studio (50 min)
Run it:
1. Open the term-project document to Part 2, Week 10 and read the milestone aloud.
1. Students decide whether an occupational lens applies to their topic and document the answer with evidence.
1. Circulate and ask each student whether a defined exposed workforce exists for their topic.
1. Mini-conference prompt: 'Is occupation a cause, a setting, or irrelevant for your topic?'
	Source (do not reproduce here):
Refer to the term-project document (Part 2, Week 10) for the brief, rubric, and non-fit routes.


Exit ticket and preview
State whether an occupational lens fits your topic and your evidence. Complete the Lesson 11 module before next class.
Instructor preparation
1. Why-watch-workers slide.
1. Pott summary; four occupational disease-arc cards.
1. Hazard-and-control worksheet and the hierarchy of controls on Canvas.
1. Open the term-project document to Week 10.


Lesson 11 · Social Economic and Political Determinants
Term week 12  ·  Three-hour session
Make the social gradient concrete and read racism, colonialism, and health-system design as determinants in their own right. The Whitehall gradient is the anchor.
Learning objectives
1. Recount the Black Report (1980) and its political significance
1. Describe the Whitehall studies and Michael Marmot's articulation of the social gradient
1. Articulate the WHO Commission on Social Determinants of Health (2008) framework
1. Discuss racism as a public health issue with measurable health consequences
1. Describe colonialism as the determinant of Indigenous health disparities in Canada
1. Identify the TRC Calls to Action 18-24 and their significance for health science
1. Explain how health system design itself is a determinant of population health
1. Discuss the political determinants of health framework
Before class (flipped preparation)
Students complete the Lesson 11 module and its narrated walkthrough, attempt the in-module checks and reflection prompts, and bring their notes and term-project materials. No pre-reading beyond the module is required to follow this plan.
Session at a glance
	Time
	Block
	Focus

	0:00 – 0:10
	Arrival and retrieval warm-up
	Low-stakes retrieval on the pre-class module

	0:10 – 0:42
	Co-construction review
	Rebuild the week's key ideas (scripted activities below)

	0:42 – 0:54
	Question-and-answer clinic
	Field the anticipated questions below

	0:54 – 1:04
	Break
	

	1:04 – 1:44
	Applied exercise
	Hands-on task with an answer key below

	1:44 – 2:34
	Capstone studio
	Supervised term-project work (see term-project document)

	2:34 – 2:39
	Exit ticket and preview
	Capture a takeaway; preview next module


1 · Retrieval warm-up — Predict the gradient (10 min)
Set-up. Slide describing the Whitehall studies of British civil servants, before showing the result.
Run it:
1. Students predict how mortality should track employment grade and why (two minutes).
1. Reveal and interpret with the notes.
	What to surface (facilitator notes):
1. Mortality rose stepwise as employment grade fell: a gradient, not just a poverty threshold.
1. Even well-paid, housed civil servants below the top had worse health than those above them.
1. This means relative position and control, not only absolute deprivation, shape health.


2 · Co-construction review (32 min)
Activity 1: Reason about the gradient
Figure interpretation, groups  ·  16 min
Materials. A Whitehall-style figure (mortality by employment grade) on a slide.
Run it:
1. Groups interpret the figure and argue why a gradient is more striking than a simple poor-versus-rich gap (six minutes).
1. Groups propose mechanisms (control at work, chronic stress, resources).
1. Correct with the notes.
	Prompt to pose (read aloud):
Interpret this gradient and explain why it is more important than a simple poverty threshold.


	Facilitator talking points (the content you need):
1. A gradient means health improves at every step up the ladder, so this is not just about the very poor.
1. Candidate mechanisms: control and autonomy at work, chronic stress, and accumulated resources.
1. It reframes health inequality as a society-wide gradient, implicating policy, not just poverty relief.


Close. Students note where their topic sits on a social gradient.
Activity 2: Build the determinants framework
Framework build, groups  ·  16 min
Materials. A chosen outcome on the board; a proximal-to-distal layout (individual, living and working conditions, broad social, economic, and political context).
Run it:
1. Groups place causes of the outcome across the proximal-to-distal layers (six minutes).
1. Groups find the most upstream lever they can identify.
1. Discuss why upstream action reaches more people.
	Prompt to pose (read aloud):
Place the causes of this outcome from proximal to distal, then find the furthest-upstream lever.


	Facilitator talking points (the content you need):
1. Proximal causes (behaviours, exposures) sit downstream of living and working conditions, which sit downstream of policy and power.
1. Upstream determinants shape the distribution of all the downstream ones.
1. 'Structural' means built into how society distributes resources and risks, not individual choices.


Close. Students keep the layered map for their topic.
3 · Question-and-answer clinic (12 min)
Invite the points students flagged in their pre-class prep. The questions below are the ones most likely to come up; model answers follow each so you can field them cold.
Q.  How do we know the gradient is causal and not just that sicker people earn less?
A.  Reverse causation is real and must be addressed, but longitudinal studies, the stepwise gradient even among the employed and healthy at baseline, and plausible mechanisms (control, stress, resources) support a causal social effect. It is reasoned, not assumed.
Q.  What does 'structural' actually mean, operationally?
A.  It means a cause located in policies, institutions, and the distribution of power and resources, rather than in individuals. Operationally you measure it through things like income distribution, segregation, policy presence, or institutional practices, not personal traits.
Q.  How does colonialism show up in present-day health data?
A.  Through measured disparities tied to dispossession, residential-school legacies, underfunded services, and discrimination in care. The data show worse outcomes that track historical and ongoing policy, which is why history is a determinant, not a backdrop.
4 · Applied exercise — Upstream-downstream drill: pairing responses to a health disparity (40 min)
Materials. A printed handout (provided below; nothing to search for) containing a short Disparity Brief for diabetes plus a blank two-column response grid. Each group also receives one of three additional Disparity Briefs (depression, road-injury deaths, dental decay) reproduced on the handout. No outside reading or data lookup is required; every figure needed is printed inline.
Task (for students). Take one health disparity and design two responses to it: a downstream response that acts on individuals already affected, and an upstream response that acts on the conditions producing the disparity. For each response, state the lever, who it reaches, and how feasible it is, then judge the reach-versus-feasibility trade-off between the two.
Student instructions:
1. Read your group's Disparity Brief and write the disparity in one sentence (who is worse off, on what measure, by how much).
1. Place the brief on a causal ladder: the immediate clinical event sits at the bottom (downstream), the living and working conditions sit in the middle, and the policies and resource distribution that shape those conditions sit at the top (upstream).
1. Design one downstream response: name a concrete lever that helps people already affected (for example a clinic service, a screening, or a treatment subsidy), and state who it reaches.
1. Design one upstream response: name a concrete policy or structural lever that changes the conditions for the whole population at risk (for example pricing, zoning, income transfer, or a built-environment change), and state who it reaches.
1. For each response rate reach (how many people it touches) and feasibility (cost, speed, political difficulty) on a low/medium/high scale, and write one line of evidence or reasoning behind each rating.
1. Write a two-sentence verdict: which response reaches more people, which is more feasible to enact this year, and why the two usually pull in opposite directions.
1. Be ready to defend why your upstream lever is genuinely upstream and not just a larger clinical program.
Worked example — present to students
Given. Disparity Brief: In a city of 500,000, type 2 diabetes prevalence is 14% in the lowest-income quintile and 5% in the highest. The low-income quintile (about 100,000 people) lives mostly in three neighbourhoods classed as food deserts, where the nearest full grocery is over 2 km away and corner stores stock mainly packaged food. A downstream option (nurse-led diabetes education in the local clinic) and an upstream option (a healthy-food retail subsidy plus transit-stop grocery siting) are both on the table.
Solution (walk through on the board):
1. State the disparity: the poorest quintile has 14% prevalence versus 5% in the richest, roughly a threefold gap, concentrated in three food-desert neighbourhoods.
1. Downstream lever: nurse-led education reaches only people already diagnosed and able to attend the clinic. With 14% prevalence in a 100,000 population that is about 14,000 people at most, and realistically far fewer once attendance is accounted for. Feasibility is high: it uses existing clinic staff, can start in weeks, and faces little political opposition.
1. Upstream lever: a retail subsidy plus grocery siting changes the food environment for all 100,000 residents of the quintile, including those not yet diagnosed, so it can prevent new cases rather than only manage existing ones. Feasibility is lower: it needs a budget line, retailer and municipal agreement, and zoning changes, so it is slower and more political.
1. Compare reach: roughly 100,000 reachable upstream versus at most 14,000 downstream, and only the upstream lever touches the not-yet-diagnosed.
1. Compare feasibility: the downstream lever can run this quarter with no new authority, while the upstream lever needs funding and intergovernmental agreement and may take years.
	Answer:
The upstream food-environment response reaches about seven times as many people and can prevent new cases, but the downstream clinic education is far more feasible to start immediately. Reach and feasibility pull in opposite directions, which is the core trade-off.


Assignment practice — hand out
Practice 1: depression in shift workers.  Disparity Brief: At a regional warehouse employing 4,000 people, rotating night-shift workers (about 1,200 staff) screen positive for moderate-to-severe depression at 22%, versus 9% among the 2,800 day-shift staff. Exit interviews link the gap to unpredictable schedules posted with under 72 hours' notice, which disrupt sleep and childcare. Management will consider either an employee counselling benefit or a scheduling-policy change.
Task.  Design one downstream and one upstream response, rate each on reach and feasibility (low/medium/high), and give a two-sentence verdict on the trade-off.
	Solution (answer key):
Downstream: a subsidised counselling and antidepressant-access benefit. Reach is limited to workers who screen positive and choose to use it, roughly up to 22% of 1,200 (about 264 night-shift workers), and it treats symptoms rather than the cause. Feasibility is high: it can be added to benefits quickly and is politically easy. Upstream: a scheduling policy guaranteeing two weeks' advance notice and protecting circadian-friendly rotations. Reach covers all 1,200 night-shift workers and prevents new cases by removing the trigger. Feasibility is medium: it requires operational redesign and may raise short-term staffing costs, but it is within management's authority and needs no outside body. Verdict: the scheduling change reaches roughly five times as many people and addresses the cause, while the counselling benefit is faster and easier to enact; the upstream option trades feasibility for far greater reach and prevention.


Practice 2: pedestrian road-injury deaths.  Disparity Brief: A county of 200,000 records pedestrian road-injury deaths at 11 per 100,000 per year in its three lowest-income districts and 3 per 100,000 in its wealthier districts. Crash reports show the high-fatality districts have wide arterial roads with 60 km/h limits, few crossings, and no protected sidewalks near schools. The county council can fund either a trauma-response upgrade at the regional hospital or a street-redesign and speed-reduction program.
Task.  Design one downstream and one upstream response, rate each on reach and feasibility (low/medium/high), and give a two-sentence verdict on the trade-off.
	Solution (answer key):
Downstream: upgrade trauma response (faster ambulances, a dedicated trauma bay) to improve survival after a collision. Reach is limited to the people who are struck, perhaps a few dozen serious cases per year, and it does nothing to stop collisions. Feasibility is medium-to-high: it is a hospital budget decision that can be implemented in months. Upstream: redesign the arterial roads with lower limits, protected sidewalks, and added crossings near schools. Reach covers everyone who walks in the three districts, a large share of roughly 90,000 residents, and prevents collisions rather than only treating them. Feasibility is low-to-medium: it needs capital funding, engineering work, and council approval, so it is slow and contested. Verdict: the street redesign reaches the whole walking population and prevents injuries, while the trauma upgrade is faster but only helps the small number already hit; reach and prevention sit upstream, speed and ease sit downstream.


	What good work looks like:
Strong work names a concrete lever at each level rather than a vague aim, and shows that the upstream response reaches more people and can prevent new cases while the downstream response is faster, cheaper, and less political but limited to those already affected. The reach and feasibility ratings should be justified with a number or a clear reason, not asserted. Common errors to correct: proposing only individual education or counselling at both levels (two downstream responses); mislabelling a bigger clinical program as upstream when it still acts only on diagnosed individuals; rating feasibility without naming the cost, speed, or political barrier; ignoring that only upstream levers touch the not-yet-affected. The framing skill is seeing both rungs of the causal ladder and stating the trade-off explicitly.


Debrief. Almost every disparity has both an upstream and a downstream response; naming both and stating who each reaches is the analytic move, and the reach-versus-feasibility tension is the reason both usually have to coexist.
5 · Capstone studio (50 min)
Run it:
1. Open the term-project document to Part 2, Week 11 and read the milestone aloud.
1. Students identify the most upstream determinant their topic touches and the evidence it operates.
1. Circulate and ask each student to name their topic's furthest-upstream lever.
1. Mini-conference prompt: 'Does your topic show a social gradient, and what drives it?'
	Source (do not reproduce here):
Refer to the term-project document (Part 2, Week 11) for the brief and rubric.


Exit ticket and preview
Name the most upstream determinant of your topic and the evidence it acts. Complete the Lesson 12 module before next class.
Instructor preparation
1. Whitehall set-up slide and the gradient figure.
1. An outcome and a proximal-to-distal layout for the framework build.
1. Upstream-downstream worksheet on Canvas.
1. Open the term-project document to Week 11.


Lesson 12 · Disability Diversity and Integrating Foundations
Term week 13  ·  Three-hour session
Work through models of disability and ableism, then pull the term's determinants together into one integrated account. This session launches the final biography and op-ed.
Learning objectives
1. Distinguish the medical, social, and biopsychosocial models of disability
1. Recount the major milestones in disability rights history
1. Identify ableism and its measurable effects on health outcomes
1. Articulate the WHO ICF framework
1. Recognize disability as a thread through every prior this course module
1. Integrate the course content into a coherent foundational understanding
1. Articulate how this course prepares students for later courses
1. Reflect on your own working definition of health after the course
Before class (flipped preparation)
Students complete the Lesson 12 module and its narrated walkthrough, attempt the in-module checks and reflection prompts, and bring their notes and term-project materials. No pre-reading beyond the module is required to follow this plan.
Session at a glance
	Time
	Block
	Focus

	0:00 – 0:10
	Arrival and retrieval warm-up
	Low-stakes retrieval on the pre-class module

	0:10 – 0:44
	Co-construction review
	Rebuild the week's key ideas (scripted activities below)

	0:44 – 0:56
	Question-and-answer clinic
	Field the anticipated questions below

	0:56 – 1:06
	Break
	

	1:06 – 1:46
	Applied exercise
	Hands-on task with an answer key below

	1:46 – 2:36
	Capstone studio
	Supervised term-project work (see term-project document)

	2:36 – 2:41
	Exit ticket and preview
	Capture a takeaway; preview next module


1 · Retrieval warm-up — Which model is talking? (10 min)
Set-up. Slide with three statements about disability, each reflecting a medical, social, or interactional model.
Run it:
1. Students label each statement with the model behind it (three minutes).
1. Surface the distinctions with the notes.
	What to surface (facilitator notes):
1. Medical model: disability is an individual deficit to be cured or fixed.
1. Social model: disability arises from a society that fails to accommodate difference (stairs, not legs, disable a wheelchair user).
1. Interactional model: disability emerges from the interaction of body and environment; both matter.


2 · Co-construction review (34 min)
Activity 1: Compare models on a real scenario
Comparison, pairs  ·  16 min
Materials. A concrete access scenario (a student who uses a wheelchair and a building with stairs).
Run it:
1. Pairs describe how the medical and social models each frame the problem and the solution (six minutes).
1. Pairs state what each model makes visible and what it hides.
1. Connect to how framing drives intervention.
	Prompt to pose (read aloud):
How do the medical and social models each define the problem and the fix in this scenario?


	Facilitator talking points (the content you need):
1. Medical model locates the problem in the person and seeks individual adaptation or cure.
1. Social model locates the problem in the inaccessible building and seeks environmental change (a ramp).
1. Framing decides where intervention is aimed; the social model reframes many health 'deficits' as design failures.


Close. Students note how framing changes the intervention for their topic.
Activity 2: Synthesis gallery walk
Gallery walk, groups  ·  18 min
Materials. Wall space for each student or group to post their topic's determinant map built over the term.
Run it:
1. Students post their multi-determinant map.
1. The room tours the maps, leaving one question per poster on a sticky note (ten minutes).
1. Authors read the questions left for them.
	Prompt to pose (read aloud):
Tour your classmates' determinant maps and leave one sharp question on each.


	Facilitator talking points (the content you need):
1. The exercise surfaces gaps and double-counting before the final write-up.
1. Good questions probe weighting ('which of these matters most?') and evidence ('what is your source?').
1. It models the peer feedback that strengthens the final biography.


Close. Students collect the questions left on their map to address in the final draft.
3 · Question-and-answer clinic (12 min)
Invite the points students flagged in their pre-class prep. The questions below are the ones most likely to come up; model answers follow each so you can field them cold.
Q.  How do I combine twelve determinants without double-counting?
A.  Map them on a proximal-to-distal structure and note where one determinant acts through another (income through food access, say). Count a pathway once and show the links rather than listing causes as if they were independent. The DAG habit from the appraisal course helps here.
Q.  How do I weigh determinants that all seem to matter?
A.  Weight by the strength and consistency of evidence and by reach: an upstream cause that shapes many downstream ones usually deserves more weight. State your reasoning rather than implying everything matters equally; reality is lumpier than that.
Q.  Is ableism a health determinant or a social attitude?
A.  Both. Ableism shapes access to care, employment, and the built environment, producing measurable health disparities for disabled people. Treating it only as an attitude misses its structural, health-relevant effects.
4 · Applied exercise — Weighting the determinants: which lenses carry a health topic (40 min)
Materials. A one-page handout (provided below; nothing to look up). It lists the twelve determinant lenses from this course as a reference column, a short evidence dossier for one shared topic (childhood asthma) with a few real figures, and a blank weighting grid with three ranked rows. A pen is the only other thing needed; no term map or outside source is required.
Task (for students). Using the evidence dossier on your handout, decide which three of the twelve course lenses carry the most explanatory weight for this health topic and rank them. For each, write one sentence that cites a figure or fact from the dossier, and name one lens that genuinely does not fit.
Student instructions:
1. Read the dossier and write the topic's core pattern in one line (who gets it, how often, what moves the rate).
1. Run down the twelve lenses and mark each as strong, weak, or not applicable for this topic, using only the dossier evidence.
1. Pick the three lenses you marked strongest and rank them 1 to 3 by how much of the pattern each explains.
1. For each ranked lens, write one justifying sentence that quotes a specific figure or fact from the dossier, not a general claim.
1. Name one lens that does not fit this topic and say in a few words why the evidence gives it little purchase.
1. Check your top lens against the 'everything matters equally' dodge: if you cannot say what your number-one lens explains that number-three does not, re-rank.
1. Be ready to defend your number-one choice to a challenge from another pair in one sentence.
Worked example — present to students
Given. Childhood asthma dossier. Prevalence is about 1 in 12 children. Children in low-income neighbourhoods are roughly 1.7 times as likely to have it as children in high-income areas. Living near a major roadway raises risk by about 25 percent, and indoor mould and second-hand smoke are established triggers. Having a parent with asthma roughly triples a child's risk. Damp, poorly ventilated rental housing concentrates exposure, and families with weaker access to primary care have more emergency visits and worse control.
Solution (walk through on the board):
1. Core pattern: a common childhood condition that clusters by income and housing, with a clear inherited component and clear environmental triggers.
1. Scan the twelve lenses: Environmental (roadway, mould, smoke), Social-Economic-Political (income gradient, housing, care access), and Genetics (parental history) are all strong; Infectious Disease and Sexual/Reproductive health have little purchase here.
1. Rank by explanatory reach: Environmental first because named physical triggers (roadway +25 percent, mould, smoke) directly cause attacks; Social-Economic-Political second because income and housing decide who is exposed to those triggers and who gets good care (1.7 times the risk in low-income areas); Genetics third because a parental history triples baseline risk but does not by itself explain the income gradient.
1. Name a misfit: Infectious Disease and Sanitation does not fit, because asthma is a chronic inflammatory condition, not a transmissible infection, and nothing in the dossier points to it.
1. Through-line check: the top lens (Environmental) explains the proximate triggers, but it sits downstream of the second lens (Social-Economic), which explains why those triggers fall unequally; that ordering is the argument.
	Answer:
Top three, ranked: Environmental, Social-Economic-Political, Genetics. Environmental leads because the dossier names direct physical triggers, while income and housing explain the unequal exposure and genetics sets the baseline susceptibility.


Assignment practice — hand out
Practice 1: Type 2 diabetes.  Type 2 diabetes dossier. About 1 in 11 adults is affected, and rates have climbed steeply over two generations. Risk rises sharply with obesity, low physical activity, and diets high in refined sugar. Affected adults are about twice as common in the lowest income quintile as in the highest. Neighbourhoods with few grocery stores and many fast-food outlets show higher rates. Family history raises risk, and some ancestral populations carry higher susceptibility. Shift work and chronic short sleep are linked to worse glucose control.
Task.  Pick the three weightiest lenses for type 2 diabetes from the twelve and rank them, justify each with one sentence citing a figure or fact from the dossier, and name one lens that does not fit.
	Solution (answer key):
A strong answer ranks something like: (1) Health Behaviours / Nutrition-Activity-Sleep, because diet, inactivity, and short sleep are the named proximate drivers of risk; (2) Social-Economic-Political, because the disease is about twice as common in the lowest income quintile and food environments (few groceries, many fast-food outlets) shape those behaviours; (3) Genetics, because family history and higher susceptibility in some ancestral populations set the baseline but do not explain the two-generation rise. A defensible alternative leads with Social-Economic on the argument that the food environment causes the behaviour, as long as the candidate names what that lens explains that behaviour alone does not. Misfit: Occupational Health has only thin purchase (shift work is a minor thread), and Infectious Disease does not fit at all because type 2 diabetes is non-communicable. Reject any answer that lists all twelve or rates them equally; the steep two-generation rise is the clue that behaviour and environment, not genetics, carry the weight.


Practice 2: Opioid overdose deaths.  Opioid overdose dossier. Overdose is now a leading cause of death among adults under 50 in several regions. Deaths rose fastest after a wave of aggressive prescribing for chronic pain, then again with a contaminated illicit supply (fentanyl). Rates are highest in communities hit by job loss and economic decline. Many who die began with a legitimate prescription. Co-occurring depression, trauma, and social isolation are common. Access to naloxone and treatment is uneven, and stigma keeps people from seeking care.
Task.  Pick the three weightiest lenses for opioid overdose deaths from the twelve and rank them, justify each with one sentence citing a figure or fact from the dossier, and name one lens that does not fit.
	Solution (answer key):
A strong answer ranks something like: (1) Social-Economic-Political, because deaths cluster in communities hit by job loss and economic decline and because policy decided both the prescribing wave and the uneven access to naloxone and treatment; (2) Health Behaviours / Mental Health, because co-occurring depression, trauma, and isolation drive use and stigma blocks care; (3) the iatrogenic/medical-system thread, because many deaths began with a legitimate prescription and the contaminated fentanyl supply, which is a feature of the drug-supply and regulatory environment rather than individual choice. Justifications must quote the dossier (for example 'highest in communities hit by job loss', 'began with a legitimate prescription'). Misfit: Genetics has little purchase here, since the dossier points to prescribing patterns, supply contamination, and economic conditions, not inherited susceptibility; Sexual and Reproductive health does not fit at all. Reject answers that blame individual choice alone and ignore the prescribing wave, the contaminated supply, and the economic clustering.


	What good work looks like:
There is no single correct ranking, but a strong answer ranks exactly three lenses, justifies each with a specific figure or fact lifted from the dossier rather than a general assertion, and names at least one lens that genuinely does not fit. The integration skill being assessed is disciplined weighting: the candidate must say what the number-one lens explains that the number-three lens does not, and should order proximate triggers (for asthma, Environmental) against the upstream conditions that distribute them unequally (Social-Economic-Political). Common errors to correct: listing all twelve lenses without prioritising (the 'everything matters equally' dodge); justifying a lens with a vague claim instead of a dossier figure; ranking Genetics first whenever any family history exists, even when a rapid generational rise rules out genetics as the main driver; and failing to name a misfit, which is where students show they can exclude as well as include. The three dossiers map onto real, recognisable patterns (the asthma income-and-environment gradient, the behavioural-plus-food-environment rise of type 2 diabetes, and the social-and-iatrogenic opioid crisis), so the weighting students practise here is exactly the weighting their final biography demands.


Debrief. Land it in one line: integration is disciplined weighting, naming what your top lens explains that the others cannot and excluding the lenses that do not fit, which is precisely the through-line the final Health Topic Biography is graded on.
5 · Capstone studio (50 min)
Run it:
1. Open the term-project document to Part 3 (the final biography and op-ed) and read the requirements and rubric aloud.
1. Students assemble the biography's through-line and draft the single main message of the op-ed.
1. Circulate and check that the op-ed translates the evidence into plain language without overclaiming.
1. Remind students of the peer-review step and the final deadline.
	Source (do not reproduce here):
Use the term-project document (Part 3) for the final-deliverable template and rubric. The biography, op-ed, and peer review are due as specified there.


Exit ticket and preview
State your biography's through-line in one sentence and your op-ed's main message. Review Lessons 7 to 12 for the final examination.
Instructor preparation
1. Three-statement model warm-up slide.
1. An access scenario; wall space for the gallery walk.
1. Integration worksheet on Canvas.
1. Open the term-project document to Part 3.


Final Examination
Examination period  ·  Scheduled by the Registrar
Coverage. An examination in the formal examination period covering Lessons 7 to 12 (genetics and genomics; health behaviours and mental health; environmental health; occupational health; social, economic and political determinants; and disability and integration). The paper emphasizes reasoning across determinants rather than recall of a single lecture.
Term project. The final The Health-Topic Biography deliverable and the peer review are due at the end of term, as set out in the term-project document. Hold studio time in the final teaching week for assembly.
Instructor preparation
1. Prepare the final examination and marking key for Lessons 7 to 12.
1. Confirm the Registrar-scheduled date, time, and room.
1. Open the final-deliverable and peer-review rubrics (term-project document).
1. Coordinate accommodations with the Centre for Accessible Learning.
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