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SIDS: Evidence, Rigor, and RCTs—Student Case Handout

REQUIRED READING
• Frieden, Thomas R. The Formula for Better Health: How to Save Millions of Lives – Including Your Own. MIT Press, 2025. Chapter 3: The Pathway to Progress
PREPARATION QUESTION
Before class, write two to three sentences in response to: You encounter a systematic review concluding that “there is insufficient high-quality RCT evidence” to support a particular public health intervention. What does this finding tell you? What does it not tell you? What would you want to know before deciding whether to act on the available evidence?
THE CASE
Sudden infant death syndrome, SIDS, killed thousands of otherwise healthy infants every year. The cause was unknown. No treatment existed. No prevention was known. And no randomized controlled trial had been—or could be—conducted to find one.
Dr. Ed Mitchell trained as a pediatrician in London, grew impatient with the hierarchical culture of British medicine, and moved to New Zealand. He arrived just as the health department was under pressure to investigate an unexplained cluster of infant deaths. As the most junior member of his department, Mitchell was assigned the job no one else wanted: reviewing deaths that occurred outside the hospital.
What he found stunned him. Many infants died suddenly and unexpectedly—otherwise healthy babies who went to sleep and did not wake up. These deaths had been invisible to hospital physicians, who never saw these patients. “We kept hearing the same story,” Mitchell said. “It was heartbreaking.”
Dr. Shirley Tonkin, an Auckland health department doctor, had spent years visiting families whose infants had died at home. She noticed that many apparently healthy babies had been placed to sleep on their stomach. Dr. Susan Beal had made the same observation. At Tonkin’s insistence, Mitchell added sleep position to his review of infant deaths.
The review confirmed a strong pattern: many infants who died suddenly had been placed prone. But a pattern alone does not establish cause. Maybe all babies were put to sleep that way. Mitchell’s team launched a three-year case-control study, comparing infants who had died to infants who had not.
On sabbatical in London after the first year of data, Mitchell tried to make sense of what he was seeing. “As a pediatrician, I couldn’t believe something as simple as placing babies prone could increase the risk of sudden death substantially. Basically thought it was rubbish.” He showed the data to a prominent statistician, who calculated on the back of an envelope that most SIDS deaths were attributable to prone sleeping. The association was striking: it is rare for a single risk factor to account for more than half of deaths from any cause.
The evidence was not definitive – but it was strong enough. New Zealand launched the Back to Sleep campaign, educating parents to place infants on their backs. SIDS deaths declined spectacularly. The campaign proved the hypothesis: prone sleeping causes SIDS. To this day, no one knows exactly why.


PROGRAM-BASED EVIDENCE
The standard account of “evidence-based medicine” implies a linear sequence: conduct an RCT, get definitive results, act. The SIDS story followed a different sequence. An RCT to test whether prone sleeping causes SIDS would have required randomizing thousands of infants to sleep on their stomachs—exposing them to a risk. It would have taken years. Adherence would have been impractical. 
What Mitchell used instead was program-based evidence: a rigorous observational study followed by a monitored program. The New Zealand government did not wait for certainty, it waited for evidence rigorous enough for the decision at hand. Then it implemented and monitored outcomes. The dramatic decline in SIDS deaths provided the confirmation.
This is not a lower standard than an RCT. It is the appropriate standard for a different kind of question. The chapter calls both approaches—evidence-based programs and program-based evidence—forms of technical rigor. Technical rigor it is the systematic collection and honest interpretation of the strengths and weaknesses of different types of evidence, whatever form that evidence takes.
THE RIGHT TOOL FOR THE RIGHT JOB
A sledgehammer is a great tool—to demolish a wall or driving a stake. It is not the right tool for adjusting eyeglasses. Randomized controlled trials are among the most powerful tools in the evidence toolkit. To compare two medications in a defined clinical population, they are often ideal. Patients are randomly assigned to treatment groups; neither patients nor clinicians know who received which treatment; confounding is controlled by design. When the question is “which pill works better for this condition in this population?” the RCT is the right instrument.
But many of the most important public health questions can’t be addressed by RCTs. You cannot randomize a country to a tobacco tax policy. Treating the RCT as the universal gold standard produces a systematic error: it dismisses as “insufficient evidence” all the evidence that exists for questions where RCTs are impossible, unethical, or not the best form of evidence. Interventions that could save lives—tobacco taxation, sleep position campaigns, sodium reduction—face demands for a standard of proof that cannot be met, not because the evidence is weak but because the question cannot be randomized.
The RCT fallacy is not only an intellectual error. It is a tool of obstruction. Industries that profit from harmful products have learned to deploy it strategically: demand RCT evidence for policies that cannot be tested in RCTs, then argue that “insufficient RCT evidence” means the intervention does not work.
WHEN RCTS FAIL: THE NASAL SPRAY CASE
RCTs can also be wrong—not because of methodological error but because a study that is internally valid in one context may not apply to a different context. This is the distinction between internal validity and external validity.
In 2003, a nasal-spray formulation of influenza vaccine was licensed. By 2014, several well-designed RCTs had shown it to be superior to the injected vaccine for healthy children aged two to eight. The evidence was internally valid: the RCTs correctly measured effectiveness in the populations they studied under study conditions.
The following year, real-world surveillance showed the nasal-spray vaccine was no better than the injected vaccine. Subsequently, it was found to be completely ineffective against the most common circulating influenza strain and was not recommended until the manufacturer reformulated it. The RCT evidence was internally valid—correct for the populations studied in the trials. It had low external validity: the findings did not apply to a population exposed to different influenza strains after the trial ended.
The lesson is not that RCTs are unreliable. It is that even a rigorous RCT is evidence about what happened in the trial, under those conditions, in that population. Whether it applies to a different context—different pathogen strains, different health systems, different populations—is a separate question. In this case, real-world surveillance was the more accurate guide.
HUMILITY AND REAL RIGOR
Dr. George Comstock was one of the great epidemiologists of the twentieth century—methodical, rigorous, and humble. His landmark studies established that one in ten people infected with the tuberculosis bacterium developed active disease, with about half developing it within two years of infection. These were foundational findings – and were based, in large part, on RCTs.
Years later, Comstock published an article calling for replication of his own results—not because he doubted his methods, but because he understood what his methods could not guarantee. His response, when asked why: “That was then, this is now. The bacteria might have changed. The nutritional status of infected people might have changed. The inoculum might have changed. We won’t know unless we study it.”
This is what technical rigor looks like at its best: not the confidence that your study was right, but the recognition that even excellent evidence is evidence about a specific time, population, and context. As those things change, the evidence must be updated. The willingness to say so is not weakness. It is the highest form of scientific integrity.
DISCUSSION QUESTIONS
1. What is program-based evidence, and how does it differ from evidence-based programs? The SIDS case is often described as a success of observational epidemiology. What made the evidence sufficient to act on—before a full RCT was complete? What would the cost of waiting for RCT evidence have been?
2. A pharmaceutical company develops a new blood pressure medication and conducts a rigorous RCT showing it reduces cardiovascular events by 20 percent compared to placebo. A public health researcher proposes a national sodium reduction campaign and is told there is “insufficient RCT evidence.” Using the book’s framework, what is wrong with treating both proposals by the same evidentiary standard?
3. Dr. Comstock’s call for replication of his own findings is described in the chapter as an expression of technical rigor, not self-doubt. What does this tell us about the relationship between confidence in your evidence and willingness to act on it? How should a public health official handle strong evidence that may not generalize to a changed context?
SMALL-GROUP DISCUSSION TOPICS
1. Select a public health question in a field you know. Is this a question for which an RCT is the right tool? If yes, what would the RCT look like—what would the randomization unit be, how long would follow-up take, what outcome would you measure? If no, explain why not, and identify what forms of evidence are available. Assess those forms of evidence on their own terms: what do they show, what are their limitations, and what level of confidence do they support?
2. Choose a public health question (e.g., blood alcohol limits, handgun regulations, soda taxation). Design a program-based evidence approach. What would the implementation look like? What would you monitor? What outcome would confirm or refute the hypothesis? 
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