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In the late 1980s, New York City was losing control of tuberculosis. Tuberculosis—caused by bacteria that spreads when someone with the disease coughs or sneezes—had increased over the previous decade, driven by homelessness, immigration, dismantling of the city’s tuberculosis control system, and, most importantly, the HIV epidemic. The warning came, as it often does with health threats, from an alert clinician who had a connection with the health department. 

Dr. Karen Brudney, working at Harlem Hospital, noticed a disturbing pattern: Patients with tuberculosis were not responding to standard therapy. Some returned sicker. Others disappeared and reappeared months later with advanced disease. Laboratory results, when they arrived at all, often suggested resistance to multiple first-line drugs.

When bacteria become drug-resistant, medicines stop working and a controllable problem can become a crisis. Outbreaks could overwhelm hospitals; doctors, nurses, and other healthcare workers could get infected with untreatable strains. Hundreds or thousands of people could die, and caring for infected people could cost hundreds of millions of dollars. At the time, patients with multidrug-resistant tuberculosis needed expensive, toxic, complex treatment, but that treatment often failed. 

Did Dr. Brudney have an astute hunch, or was this a false alarm? If she was right, this was bad news.

Tuberculosis was once humanity’s leading killer. Control required improvements in nutrition and housing, public health interventions such as mandatory reporting and ethical confinement, better diagnosis, treatment, and monitoring, and effective management. The first randomized controlled trials, followed by rigorous RCTs to define the most effective treatment regimens, established that treatment cures tuberculosis in almost all patients. 

Tuberculosis control shows how to see invisible trends, build confidence that progress is possible, and implement simple, effective programs that connect with patients, get political backing, and reach entire communities.

This case study examines New York City’s MDR-TB crisis through the See/Believe/Create framework: how the health department made the invisible epidemic visible through surveillance and molecular epidemiology, how it shattered the illusion that nothing could be done, and how it built a system to control the outbreak. Understanding this framework is essential to understand how public health can respond to complex threats.

[bookmark: _Toc224569944]The Crisis

Drug-resistant tuberculosis was killing New Yorkers. Tabloid headlines screamed that tuberculosis was spreading on the subway. Fear reduced tourism. Hospitals could not fill their training programs—medical residents feared infection with untreatable tuberculosis bacteria. New York City, already struggling with the country’s largest HIV epidemic, faced years of deadly tuberculosis. If the health department figured out how it was spreading, it could stop the outbreak. Was it the failing treatment system? New, deadlier strains of the ancient bacteria? Or was tuberculosis circulating in large homeless shelters?

[bookmark: _Toc224569945]Background

Tuberculosis (TB) is caused by a bacterium, Mycobacterium tuberculosis. Bacteria, unlike viruses, tend not to spread explosively, and most require closer contact than viruses require to spread. Tuberculosis most often affects the lungs, although it can involve almost any part of the body. TB spreads through the air when a person with active lung disease coughs, speaks, or sings, releasing bacteria that others may inhale. TB is less contagious, on average, than infections such as measles or COVID-19, but transmission is far more likely in crowded, poorly ventilated settings and when people have prolonged close contact.[footnoteRef:1] Importantly, only people with active TB disease can spread infection; people who are infected but not sick cannot spread the infection to others. [1:  Although this is true on average, classic – but long-forgotten – studies showed that some patients with tuberculosis may be as infectious as the average patient with measles (The Formula, pages 40-41).] 


Most people who become infected with TB bacteria do not become ill right away. The immune system usually contains the infection, sometimes for years or decades. Disease develops when that containment fails. Conditions that weaken the immune system—most notably HIV infection, but also malnutrition, poorly controlled diabetes, and medications that suppress immunity—greatly increase the risk that infection will progress to active disease. Classic studies found that, in the absence of HIV infection, about 5-10% of all people with tuberculosis infection will develop active disease in their lifetime, and that approximately half to three quarters of that risk will occur in approximately the first two years after infection with the bacteria. Patients who develop disease within the first two years of infection are considered to have primary progressive disease (i.e., steady progression from infection to active disease), whereas those who develop disease more than 2 years after infection are considered to have reactivation disease (i.e., disease that reactivates after initially being controlled). Most people who are infected with tuberculosis will be infected for life, but not ill unless the bacteria overwhelms the immune system defenses.

The HIV epidemic dramatically changed the epidemiology of tuberculosis. People with HIV infection, especially prior to the availability of effective antiretroviral treatment, had an enormously higher risk of tuberculosis. The 5-10% risk of development of tuberculosis over a lifetime without HIV infection increased to at least 50%, and often in the weeks or months following infection. This meant that not only did many people with HIV develop tuberculosis, but that the speed with which an HIV-related outbreak could increase was almost unprecedented in the history of tuberculosis.[footnoteRef:2] [2:  Almost, not but completely unprecedented. In Alaska, where tuberculosis was introduced into the Inuit population, nutritional status was poor, and crowding was common, tuberculosis spread explosively.] 


TB is curable. With the right combination of antibiotics taken for long enough—usually at least 4-6 months—most patients can be cured. Patients become non-infectious within days of starting appropriate anti-tuberculosis treatment. Drug resistance arises when TB bacteria are exposed to inadequate treatment, such as the wrong drug combinations, too few drugs, sub-therapeutic doses of drugs, or treatment that is stopped early. (The reason for this is that within any population of tuberculosis bacteria, a small number can easily become resistant because of spontaneous chromosomal mutations conferring drug resistance, which occur at predictable frequencies, to many of the drugs used in treatment. If the medications are not used in an appropriate combination, these resistant strains, which have an evolutionary advantage, become the dominant strains, and the drug ceases to be effective.) Sub-optimal treatment occurs because of poorly performing tuberculosis treatment programs, which commonly have problems such as inadequate drug supplies, poor drug quality, and, most importantly, limited ability to effectively support patients through the entire course of treatment. 

Patients with drug-resistant tuberculosis who are infectious can transmit their resistant strains to other people. These individuals may then develop resistant tuberculosis, not because of any aspect of their own treatment, but because of ineffective treatment in the patient who developed drug resistant, and because of failure to prevent spread of this resistant strain. Patients who were infected with drug-susceptible strains and who develop drug resistant strains are described as having acquired drug resistance. Patients infected by patients with drug-resistant are described as having primary drug resistance.

In general, patients with tuberculosis have few or no symptoms after the first few weeks of treatment, and therefore many may discontinue treatment prior to completion unless public health programs systematically track and support patients. Multidrug-resistant tuberculosis (MDR-TB) is far harder and more expensive to treat, takes much longer, causes more adverse effects, and has worse outcomes. Preventing drug resistance is therefore central to controlling tuberculosis.
[image: Diagram of a lung infection  AI-generated content may be incorrect.]
Figure 1: Source: New York City Department of Health and Mental Hygiene. Bureau of Tuberculosis Control Annual Summary 2023 (Long Island City, New York, 2024).

[bookmark: _Toc224569946]Social Determinants, Tuberculosis, and the Limits of Medical Care
Tuberculosis has always reflected social and economic conditions as much as biology. Crowding, poverty, migration, and social disruption allows tuberculosis to spread more easily and make it harder to control. When living conditions improve, rates fall. In the United States and other high-income countries, tuberculosis declined steadily through most of the twentieth century even before effective antibiotics were discovered. Tuberculosis increased during the late 1980s and early 1990s as homelessness increased, public health infrastructure weakened, immigration high-prevalence regions rose, and, especially, as the HIV epidemic accelerated. 

Tuberculosis affects all segments of society but falls disproportionately on people who are socially and economically marginalized—those with unstable housing, limited access to care, substance use disorders, or weakened immune systems. Tobacco smoking and alcohol use further increase both the risk of developing active tuberculosis and the likelihood of poor outcomes, compounding the effects of poverty and crowding. These realities fueled a long-standing debate: should tuberculosis be addressed primarily through broader social change—better housing, nutrition, and working conditions—or through disease-specific public health programs?
 
History shows that both matter. Socioeconomic improvements reduce tuberculosis over time, but effective, well-managed tuberculosis control programs—focused on finding every case, ensuring complete treatment, and protecting those at highest risk—can reduce illness and death far more quickly. Historically, tuberculosis control also helped catalyze social reform, including advocacy for improved nutrition and less crowded, better ventilated housing—reflecting the recognition that lasting TB control requires social change as well as medical and public health action.

Because tuberculosis disproportionately affects poor and marginalized groups, getting the funding and support needed for tuberculosis control requires strategic advocacy. This is often best achieved through a combination of internal advocates within the public sectors, external groups to pressure and support the government to do the right thing, and accurate tracking to determine whether progress is occurring. 

The challenge for public health is not to choose between social reform and disease-specific action, but to recognize that each addresses different time horizons and mechanisms of risk. Durable progress requires investing in social change while simultaneously implementing focused public health programs that can stop transmission and save lives now.

[bookmark: _Toc224569947]New York City: Longstanding Epicenter of Tuberculosis and its Control

New York City has long been a laboratory for tuberculosis and its control. At the turn of the twentieth century, the city faced extraordinarily high TB death rates driven by overcrowded housing, poverty, and rapid urbanization. Under the leadership of Hermann Biggs, the New York City Department of Health became a national pioneer in applying public health methods to tuberculosis, including establishment of the first public health laboratory in the United States. Biggs championed mandatory reporting of TB, systematic surveillance, and—most innovatively—home-based nursing care. Public health nurses visited patients in their homes to improve hygiene, educate families, and identify contacts, embedding TB control directly in the community rather than isolating it in hospitals alone. This approach recognized that tuberculosis was not only a medical problem but also a social one, requiring sustained engagement where people lived.

At the same time, New York City was central to an enduring debate about the role of institutional care. Sanatoria offered isolation, rest, and nutrition, and for some patients they were lifesaving. Yet they were expensive, limited in capacity, and disruptive to patients’ lives and livelihoods. New York’s experience highlighted the tension between institutional confinement and community-based care—a tension that would resurface repeatedly in later TB crises. The city’s early emphasis on home nursing demonstrated that effective tuberculosis care could be achieved through an organized, accountable public health system working in partnership with nursing staff, patients and communities, an insight that would be essential decades later during the multidrug-resistant TB crisis.
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The design of the group work is built around three distinct focus areas (below).  The class should be divided into groups with equal distribution of each area. Each group will review and address the challenges in the response. After discussion in these groups, the class will re-convene, listen to reports out from each of the groups, and have a concluding discussion.


Area 1: Surveillance and Epidemiology

	Area 2: Law and Regulation

	Area 3: Program Implementation
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Core concept: Surveillance makes the invisible visible – disease trends, causes, and program performance (See, Chapter 1 of The Formula)

Foundational competency: Data and Analysis

1. What is the formal definition of surveillance? Was it in place for drug-resistant tuberculosis in NYC in 1990?
2. How can NYC know if cases, and drug-resistant cases, are truly increasing?
3. If cases and drug resistance are increasing, how can NYC know where disease is spreading?
4. How can NYC know if it is diagnosing all, or almost all cases, or if it is missing many?
5. How will NYC know if it succeeds in controlling the epidemic?
6. What is the relationship between prevalence and incidence of tuberculosis? Which can be reduced more rapidly?
7. How can the molecular epidemiology of tuberculosis predict the rapidity with which incident cases can decrease?


Additional reading:

1. New York City Department of Health and Mental Hygiene. Bureau of Tuberculosis Control Annual Summary 2023 (Long Island City, New York, 2024)
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Core concept: To control disease and create a healthier future, law and regulation are essential but complex interventions (Create, Chapter 8 of The Formula)

Foundational competencies: Leadership, Management and Governance; Policy and Programs

1. What authority does the health department have to track tuberculosis?
2. Drug resistance was not a mandatorily reportable condition in 1990. What tools did the department have at its disposal to make it reportable? Should it have required only reporting of drug-resistant organisms, or of all susceptibility tests? Did NYC have the authority to mandate drug susceptibility testing of patients’ isolates?
3. Who regulates laboratories in NYC? What authority over these labs did the NYC DOH have? How could the DOH identify labs working with tuberculosis bacteria?
4. What action is open to the DOH is a laboratory fails to report tuberculosis cases?
5. How can the health department improve care in private hospitals and private doctors’ offices?
6. Some patients repeatedly interrupted treatment. What are the ethics of public health measures to require treatment? What are the legal principles? What did NYC do, and why did it become a national model (See NYC Health Code section 11.21 and 11.23)? What is the concept of ‘least restrictive alternative’, and how does it differ from ‘last resort’?
a. Discuss Angel case (pages 148-151, The Formula)


Additional reading:

New York City Health Code, retrieved from here:   https://codelibrary.amlegal.com/codes/newyorkcity/latest/NYCrules/0-0-0-147482

Chapter 17: Laws Governing Tuberculosis in New York City, Retrieved from here: https://www.nyc.gov/assets/doh/downloads/pdf/tb/tb-manual-chapter17.pdf  
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Core concept: Success in public health is possible if programs manage cumbersome government processes (Create, Chapters 5, 6, and 7 of The Formula)

Foundational competencies: Leadership, Management and Governance; Policy and Programs; Education and Workforce Development

1. How can a program advocate effectively to protect and increase its budget?
2. What are some of the essential principles and pitfalls in the hiring of outreach workers who will be effective?
3. How can the training of outreach workers maximize their likelihood of success?
a. Discuss Jorge and Christian Nwigwe (pages 122-123, The Formula)
4. What may be needed to equip and support outreach workers for success?
5. How did NYC resolve the problem of low salaries for doctors? What additional mechanism did it use, and what are the additional benefits of that mechanism?
6. What is cohort analysis and what is the relevance of the approach for other health problems (pages 95-97, The Formula)
7. What is the importance of clinics for the treatment of tuberculosis in urban areas, and why might getting these clinics be difficult to renovate?
a. Discuss Charles Ahlers and principles of effective advocacy (page 136, The Formula)
8. How can the health department improve care in private hospitals and private doctors’ offices?

Additional reading: 
Munsiff SS, Ahuja SD, King L, et al. Ensuring accountability: the contribution of the cohort review method to tuberculosis control in New York City . Int J Tuberc Lung Dis 2006;10:1133-1139.

Frieden TR, Fujiwara PI, Ruggiero D, et al. Tuberculosis clinics. Am Rev Resp Crit Care Med 1994;150:893-894.


[bookmark: _Toc224569952]Regroup: Class Discussion After Breakout Groups

[bookmark: _Toc224569953]The Outcome: New York City Shows The Formula in Action

New York City controlled the MDR-TB epidemic. Tuberculosis cases dropped from 3,811 in 1992 to 1,307 in 2001—a 66% reduction. MDR-TB cases fell even more dramatically, from 441 in 1992 to 40 in 2001—a 91% decline. By 2023, the city reported just 381 total tuberculosis cases and 3 MDR-TB cases.

The program saved lives and money. The city avoided thousands of deaths. Treatment costs decreased as the expensive, toxic regimens for drug-resistant tuberculosis became rare. Hospital infection control improved. 

The success proved that MDR-TB was not inevitable. With rigorous surveillance, focused intervention, legal authority used ethically, and patient-centered care, the city stopped what many believed unstoppable. This outcome is critical to understanding the See, Believe, and Create components of The Formula: see disease trends and the pathway to progress; improve programs so patients, public health staff, and clinicians believe progress is possible, and use simple, well-managed and well-communicated programs to create a healthier future.

[image: A graph of a disease  AI-generated content may be incorrect.]
Figure 1: Source: New York City Department of Health and Mental Hygiene. Bureau of Tuberculosis Control Annual Summary 2023 (Long Island City, New York, 2024).
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New York City’s MDR-TB crisis demonstrates that public health can control deadly threats when it applies rigorous methods systematically. The See/Believe/Create framework guided every step: surveillance made the invisible epidemic visible and the technical package of DOTS made progress possible, evidence of progress in other cities and rapid MDR-TB control potential shattered defeatism, and focused intervention with patient support stopped transmission.

Several principles emerge from this case. First, surveillance must be systematic and timely. Second, molecular epidemiology combined with traditional epidemiologic analysis can reveal transmission patterns that guide intervention. Third, legal authority must be used ethically and sparingly, with due process. Fourth, patient-centered outreach is essential. Fifth, political support often depends on advocacy and champions. Sixth, progress requires sustained funding and skilled staff.

Most importantly, this case shows that public health professionals must resist the illusion of inevitability. When experts claim a problem will take 10-15 years to solve, they may be right—but they may be wrong. The art of the possible requires assessing what can be done with existing tools, organized effectively. New York City proved that with surveillance to see, evidence to believe, and systems to create change, public health can succeed.


[bookmark: _Toc224569955]Case Study Core Concepts and Framework Guide

General

Tuberculosis is a microcosm of society, and tuberculosis control is an indicator of effective governance. 

Core concepts that students should know after this session include:

1. Public health success depends on seeing problems early, before they become obvious or politically unavoidable.

2. Surveillance is not paperwork; it is how public health makes invisible threats visible.

3. Disease outcomes are shaped as much by systems and organization as by biology or medicine.

4. Progress is often blocked by the illusion of inevitability—the belief that problems are too complex or entrenched to solve.

5. Simple, well-managed programs, consistently applied, outperform complex strategies that cannot be executed at scale.

6. Supporting patients so that they can continue and complete treatment is essential.

7. Law and regulation are tools of last resort but essential backstops when voluntary systems fail.

8. Accountability—knowing the outcome of every patient, no excuses—is a powerful driver of public health and health care system improvement.

[bookmark: _Toc224569956]SEE: How the Health Department Can Know

At the time, New York City did not have a reliable way to know whether multidrug-resistant tuberculosis was spreading. Drug susceptibility testing was slow, inconsistent, and not universally reported. There was no quality control or standardization of drug-resistance testing. Some laboratories performed testing; others did not. Results often arrived weeks or months after treatment decisions had already been made. There was no integrated system linking laboratory findings, clinical outcomes, and epidemiologic patterns. 

Rebuilding visibility required several changes: mandating reporting of drug susceptibility results, requiring laboratories to submit isolates for confirmation on at least a sample basis, linking laboratory data to patient records, and building analytic capacity to detect clusters. Only then could the city begin to see whether MDR-TB was an outbreak or a series of unrelated failures.

Surveillance poses ethical challenges. Dr. Hermann Biggs, who initiated public health surveillance in the United States in 1890, emphasized that reporting health data to authorities is different from making it public. Reporting tuberculosis and other communicable diseases enables support for patients, protective measures for people exposed, and understanding and control of outbreaks. Public health must maintain confidentiality, collect the minimum amount of data needed to protect health, use the information only for public health purposes, and interpret it correctly and responsibly.  Surveillance is public health’s superpower, but its kryptonite is data breaches and loss of confidentiality.

Disease surveillance, including during outbreak investigations, always starts with a case definition—defining, by person, place, and time, what counts as a case or suspected case. Getting the definition right can be crucial to stop an outbreak. An early error in the response to COVID in the United States limited the case definition to people who had traveled to an area with COVID. By not recognizing the risk of spread within the United States, the case definition delayed recognition and testing by doctors and public health programs and resulted in faster initial spread

Karel Styblo had a profound understanding of tuberculosis and its epidemiology, including how R0 applies to its spread. In 1944, Nazi authorities imprisoned Styblo at the Mauthausen-Gusen concentration camp in Austria, where he contracted tuberculosis. Over the next forty years, Styblo studied tuberculosis and learned to orchestrate all three parts of the formula. He saw invisible trends. He established the concept of a technical package based on scientific and practical rigor. After a decade in Tanzania, he developed a powerful information system that can transform health care. He understood how the tuberculosis infection spreads among people. Even more importantly, he learned how to make a tuberculosis control program spread throughout a country.

R0 applies to tuberculosis: Even without treatment, each patient, on average, infects on average fifteen people. Of those fifteen, 10 percent, or 1.5, develop tuberculosis. But of those, only half are highly infectious, so each case results, on average, in 0.75 cases likely to further spread the disease. 

Even well-conducted studies may become irrelevant if the population, pathogen, or context changes. Dr. George Comstock was one of the top epidemiologists of the twentieth century, superbly talented and methodical and also humble, soft-spoken, and gentle. He started his career in Alaska demonstrating rapid control of tuberculosis. Comstock’s classic studies showed that one in ten people infected with the tuberculosis bacteria developed active disease, with about half developing tuberculosis in the two years after infection. Decades later, he wrote an article calling for studies on this very question. Asked why, he replied: “That was then, this is now. The bacteria might have changed. The nutritional status of infected people might have changed. The inoculum [the number of bacteria that infect a person] might have changed. We won’t know unless we study it.” It’s not enough to understand the findings of a study; scientists like Comstock see more deeply into methods and contexts and understand the need to interpret findings with caution.

This variability in infectious diseases was crucial to understand – but all too rarely recognized – during the Covid pandemic. The severity of and appropriate response to the pandemic changed as new variants of the virus emerged, scientists developed effective treatment and vaccines, population immunity from vaccines and infections increased, and experience managing the infection increased.

See also required seeing the pathway to progress (Chapter 3 of The Formula). Appropriate decisions require going beyond RCTs and beyond structured reviews to the assessment of each piece of evidence’s strengths, weaknesses, and relevance. A RCT might not apply to a current situation. Meta-analyses and systematic reviews can err without deep knowledge of the quality and applicability of individual studies. Real rigor requires blending methodological precision with the insights of a specialist to understand both the value and the limitations of evidence.

In 1993, tuberculosis experts at the World Health Organization (WHO) released a structured, simple technical package: a limited number of specific, synergistic interventions. Dozens of activities could be the focus of efforts to stop tuberculosis, but the pathway to progress was a few interventions—the technical package. Any part of the package would be insufficient, and diluting the package with additional, lower-priority activities would make progress slower and less likely. A technical package based on the best science and the best practical experience avoids vague commitments to “action” that result in a scattershot approach that tries to do everything for everyone but accomplishes little for anyone.

Styblo’s technical package for tuberculosis control, known as DOTS, consists of five components: political commitment, good quality diagnosis, reliable drug supply, good quality treatment, and a simple but extraordinarily powerful information system. DOTS focuses the attention of healthcare workers, supervisors, and program managers on the essentials: accurate diagnosis, complete treatment, and monitoring the outcome of every patient’s treatment. Tuberculosis treatment programs in more than one hundred countries use nearly identical records. This makes training, diagnosis, medication procurement, treatment, monitoring, comparison among countries, and effective supervision much easier. WHO focused on implementing a minimal number of effective policies in the countries with the most tuberculosis. It became possible for WHO, country programs, and partners to train thousands of leaders and hundreds of thousands of healthcare workers, cure tens of millions of patients, and begin to reverse the global tuberculosis epidemic. The result: After WHO launched the DOTS program in 1993, deaths from tuberculosis decreased by 60 percent, saving more than thirty million lives in the following 30 years.

[bookmark: _Toc224569957]BELIEVE: Shatter the Illusion of Inevitability

As New York City officials began to grasp the scale of the problem, they encountered deep skepticism. A senior CDC tuberculosis official reportedly told city leaders that controlling MDR-TB would take at least 10 to 15 years, and likely would not be possible without new diagnostics and new drugs.

This was not an unreasonable view. Treatment of multidrug-resistant tuberculosis was, at the time, long, toxic, and expensive. Adherence was poor. Patients were often homeless, incarcerated, or struggling with substance use and mental illness. Health systems were fragmented. Resistance seemed like the natural consequence of urban poverty and failing infrastructure.

But city leadership believed that better organization, better follow-up, and better use of existing tools could change the trajectory. If transmission was occurring, then stopping transmission could stop future resistance. If patients could be supported to complete therapy, cures would follow. An optimistic attitude created the possibility of progress; a rigorous technical package, with cohort analysis as the backbone, enabled success.

[bookmark: _Toc224569958]CREATE: Build a System That Succeeds

Progress required re-creating systems that had been neglected and building systems where none had existed. The health department expanded directly observed therapy, not as surveillance but as support for patients. Outreach workers went to shelters, apartments, and street corners. They brought medications, food and food vouchers, and bus tokens. They listened. They negotiated. They explained. The goal was not compliance, but completion.

At the same time, the city strengthened its legal framework. When patients with infectious MDR-TB repeatedly refused treatment and posed a risk to others, the health department used its authority to mandate isolation and treatment, with due process protections. These powers were used sparingly, but their existence mattered. Hospitals and laboratories were held accountable. Reporting requirements were clarified and enforced. Clinics that failed to provide adequate care were retrained or bypassed. Staffing was expanded rapidly, including nurses, outreach workers, epidemiologists, and lawyers.
Epidemiology guided action. Molecular typing and contact investigations identified transmission chains. Resources were focused where spread was occurring. The city learned, adjusted, and scaled what worked.

A critical insight was that much of the transmission was nosocomial. Molecular epidemiology showed that many cases of multidrug-resistant tuberculosis were not the result of years of failed treatment in the community, but of recent transmission in hospitals, where patients with advanced disease, high organism load, and delayed diagnosis were placed in the same space as HIV-infected patients who didn’t have tuberculosis, with inadequate ventilation and infection control. Because transmission was recent rather than remote, rapid control was possible. By improving hospital infection control, separating infectious patients, accelerating diagnosis, and ensuring effective treatment, the city interrupted transmission quickly. Stopping spread in hospitals did not just protect patients and staff—it changed the trajectory of the epidemic.

Within a few years, MDR-TB rates fell sharply. Deaths declined. What had been described as uncontrollable was brought under control using tools that already existed, once they were organized, funded, and sustained.

This simple truth—the outcome of every patient, no excuses—transformed tuberculosis control. This truth is an example of a broader approach essential to scale up programs and save lives: simplicity. Even with a clear understanding of how tuberculosis spreads and how to stop it (see), optimism from past progress and phased expansion (believe), and a well-organized, well-staffed program, success requires a simple, practical approach.



[bookmark: _Toc224569959]Assessment: Questions and Answers

[bookmark: _Toc224569960]1. Surveillance and interpretation
How can a health department distinguish between a true increase in tuberculosis incidence and an apparent increase caused by changes in detection, reporting practices, or diagnostic capacity? What data and analytic approaches are required to make this distinction reliably?

A health department can distinguish a true increase in tuberculosis incidence from an apparent increase caused by changes in detection, reporting, or diagnostic capacity only through strong, laboratory-based surveillance and formal evaluation of that surveillance system.

First, mandatory reporting—especially laboratory reporting—is foundational. Tuberculosis surveillance must require reporting of all confirmed cases, culture results, and drug-susceptibility testing. Without comprehensive laboratory reporting, increases in reported cases may reflect heightened clinical awareness, expanded testing, or improved diagnostics rather than a true rise in incidence.

Second, trends must be interpreted alongside changes in surveillance practices. Health departments must assess whether increases coincide with new reporting requirements, expanded laboratory capacity, changes in diagnostic technology, or intensified case finding. Examining testing volume, positivity rates, completeness of reporting, and timeliness of diagnosis helps distinguish real epidemiologic change from surveillance artifacts.

Third, multiple data sources should be compared. Case reports should be cross-checked with laboratory records, hospital data, and mortality data. Concordant trends across independent sources strengthen confidence that incidence is truly increasing.

Fourth, the surveillance system itself must be evaluated using established criteria. CDC guidance, as outlined in an MMWR supplement on evaluating public health surveillance systems, emphasizes assessing key system characteristics, commonly summarized as seven core attributes:
1. Simplicity
2. Flexibility
3. Data quality
4. Acceptability
5. Sensitivity
6. Predictive value positive
7. Timeliness

A surveillance system that performs poorly on these dimensions cannot reliably distinguish true increases in disease from artifacts of reporting or detection.

In New York City in the early 1990s, tuberculosis surveillance lacked systematic, timely laboratory reporting of drug resistance. As a result, multidrug-resistant tuberculosis spread largely unseen. Establishing mandatory and complete laboratory-based surveillance made the epidemic visible, allowed identification of where transmission was occurring, and enabled the city to track whether control efforts were succeeding.

The core lesson for students: without rigorous surveillance and evaluation of the surveillance system itself, public health cannot know whether it is seeing reality—or noise.

Core reference: Updated Guidelines for Evaluating Public Health Surveillance Systems: Recommendations From the Guidelines Working Group. MMWR. Recommendations and Reports : Morbidity and Mortality Weekly Report. Recommendations and Reports. 2001. German RR, Lee LM, Horan JM, et al.


[bookmark: _Toc224569961]2. Dynamics of MDR-TB control

Why was multidrug-resistant tuberculosis in New York City potentially more rapidly controllable than tuberculosis overall? In your answer, consider transmission settings, disease biology, and opportunities for targeted intervention.

Multidrug-resistant tuberculosis in New York City was potentially more rapidly controllable than tuberculosis overall because much of its transmission was recent, concentrated, and occurring in hospital settings where intervention could be focused and transmission could be stopped.

The transmission dynamics of MDR-TB differed from those of tuberculosis as a whole. Many MDR-TB cases in NYC resulted from recent transmission rather than reactivation of infections acquired years earlier. This meant that interrupting transmission could quickly reduce new cases. In contrast, much of the city’s overall TB burden reflected latent infections acquired long ago, which are unlikely to be decreased rapidly even with excellent control programs. (Treatment of patients with latent tuberculosis infection has the potential to reduce the number of patients with reactivation disease, but requires treatment of large numbers of patients, all of whom are asymptomatic, and most of whom would never have developed tuberculosis.) Because spread was occurring in defined hospital locations, interventions such as rapid isolation, improved ventilation, infection-control practices, and staff training could have an immediate effect.

Legal and operational tools could be used decisively. The health department had authority to mandate treatment, isolation, and hospital compliance when necessary. These tools, combined with patient-centered outreach and support, allowed rapid interruption of transmission chains.

The key lesson for students is that not all epidemics – or all sub-epidemics to one epidemic – behave the same. When disease transmission is recent, clustered, and occurring in controllable settings, focused public health action can produce rapid gains—even for a deadly and complex problem such as multidrug-resistant tuberculosis.

[bookmark: _Toc224569962]Core reference: Munsiff SS, Li J, Cook SV, et al. Trends in Drug-Resistant Mycobacterium Tuberculosis in New York City, 1991-2003. Clin Infect Dis. 2006;42(12):1702-10. https://doi.org/10.1086/504325


3. Cohort analysis and accountability

Why is cohort analysis central to effective tuberculosis control? What specific outcomes must be measured, and how does cohort analysis change program management compared with tracking cases individually?

Cohort analysis is central to effective tuberculosis control because it shifts attention from managing individual patients to managing a system responsible for curing every patient. Tuberculosis is not controlled by diagnosing cases alone, but by ensuring that all or nearly all patients complete effective treatment. Cohort analysis makes that outcome visible. It answers the most important question in tuberculosis control: Of all the patients who started treatment, how many were cured, how many failed, how many died, and how many were lost to follow-up?

The core outcomes that must be measured are simple and concrete. For each defined cohort of patients—typically, those who start treatment in the same 3-month period—the program must measure treatment completion or cure, death, treatment failure, and loss to follow-up. These outcomes are not abstract indicators; they reflect whether the program is actually stopping transmission and preventing death.

Cohort analysis creates accountability. When outcomes are assessed patient by patient, failure is easy to explain away as bad luck, patient behavior, or social complexity. When outcomes are assessed by cohort, patterns become unmistakable. If many patients are lost to follow-up, the problem is not individual nonadherence, it is a system that failed to support patients. Cohort analysis forces managers to confront program performance honestly and to fix recurring weaknesses rather than reacting to crises one case at a time.

This approach also enables learning and improvement at scale. By comparing cohorts across clinics, hospitals, neighborhoods, or time periods, health departments can identify where outcomes are poor and why and promote healthy competition. Are certain facilities losing more patients? Are outreach systems working in some settings but not others? Cohort analysis turns tuberculosis control into a disciplined, adaptive enterprise rather than a collection of efforts.

Most importantly, cohort analysis embodies a central principle of effective public health: every patient outcome counts, no excuses. By making results visible, cohort analysis enables management of outcomes. That transformation—measuring what matters and acting on it—is why cohort analysis has been foundational to tuberculosis control worldwide and remains essential wherever tuberculosis persists.

Core reference: Munsiff SS, Ahuja SD, King L, et al. Ensuring accountability: the contribution of the cohort review method to tuberculosis control in New York City . Int J Tuberc Lung Dis 2006;10:1133-1139.

4. [bookmark: _Toc224569963]Law as a public health tool: Mandatory reporting and treatment mandates

What role did legal authority play in New York City’s tuberculosis response? Discuss its necessity, ethical boundaries, and limitations.

Legal authority played a decisive role in New York City’s tuberculosis response by enabling the health department to make the invisible visible and to act when voluntary measures failed. Two areas were especially important: mandatory reporting, including of the results of drug susceptibility testing, and the authority to require treatment and, as a last resort, detention under New York City Health Code §11.21.

Mandatory reporting was foundational to surveillance and control. Tuberculosis is a disease that can only be controlled if cases, drug susceptibility results, and outcomes are known to the health department in near real time. During the MDR-TB crisis, existing reporting systems were incomplete and inconsistent, particularly for laboratory data. Legal authority allowed the city to require reporting not only of diagnosed TB cases, but also of drug susceptibility testing and laboratory results essential to identify multidrug resistance. This transformed surveillance from a passive system into an active tool for outbreak detection. Without mandatory reporting—and enforcement when needed—the health department could not reliably determine whether MDR-TB was increasing, where transmission was occurring, or whether control measures were working.

Reporting authority also extended to institutional accountability. Hospitals and laboratories that failed to report cases or results could be compelled to comply. This was critical because much MDR-TB transmission was occurring in healthcare settings, and delays or failures in reporting directly contributed to continued spread. 

Section 11.21 provided authority for mandatory treatment and detention when necessary. Most patients completed tuberculosis treatment with support, outreach, and directly observed therapy. However, a small number of patients with infectious TB repeatedly refused treatment and posed a clear risk to others. Section 11.21 allowed the health department to require treatment and, when no less restrictive alternative was likely to be effective, to detain patients in a medical facility until they were no longer infectious or, if necessary, until cure. This authority was not used routinely, but it was indispensable in some cases, and was particularly important to regain trust of the medical community, which had come to see the health department as ineffectual – unable to protect the community and health care workers from patient who repeatedly signed out of hospitals against medical advice, returning weeks or months later with increasingly drug resistant, infectious tuberculosis.

Ethical limits were central to the use of §11.21. Mandatory treatment and detention were applied only after extensive efforts at voluntary adherence had failed. Due process protections were built into the system, including mandatory legal representation and review and periodic reassessment. Detention was for treatment and protection of others, not punishment. The goal was always cure. The existence of this authority also strengthened the effectiveness of voluntary approaches, because patients, providers, and institutions understood that completion of treatment mattered. Positive incentives, including housing, food, social services, access to drug treatment were always used in preference to mandates. Treatment was never forcible – patients could refuse treatment, but would remain in a hospital under detention until their disease was cured (or, in the case of patients for whom outpatient treatment could be arranged, until they were no longer infectious).

Law enabled, but did not replace, public health practice. Reporting requirements made surveillance possible; §11.21 ensured that transmission could be stopped when all else would fail. Neither tool would have worked without outreach, patient support, effective clinical services, and good management. Used sparingly and ethically, legal authority helped New York City interrupt MDR-TB transmission and reverse what many believed was an uncontrollable epidemic.

Core reference: Frieden TR. The Formula for Better Health: How to Save Millions of Lives—Including Your Own. MIT Press, 2024. Pp. 148–157.

Additional reading:
New York City Health Code, retrieved from here:   https://codelibrary.amlegal.com/codes/newyorkcity/latest/NYCrules/0-0-0-147482

Chapter 17: Laws Governing Tuberculosis in New York City, Retrieved from here: https://www.nyc.gov/assets/doh/downloads/pdf/tb/tb-manual-chapter17.pdf


5. [bookmark: _Toc224569964]Social reform versus disease-specific action

What are the tradeoffs between addressing tuberculosis through broad social reforms (such as housing, nutrition, and poverty reduction) versus disease-specific public health interventions? 

Framing tuberculosis control as a choice between broad social reform and disease-specific public health action is a persistent and damaging mistake. History shows that relying on either approach alone fails. Social reforms such as improved housing, nutrition, and reduced poverty are essential to lower long-term tuberculosis risk, although they operate slowly and do not reliably protect people already infected or infectious. Disease-specific interventions can rapidly reduce illness and death, although they cannot by themselves eliminate the social conditions that sustain transmission over decades.

In the late nineteenth and early twentieth centuries, tuberculosis advocates appropriately emphasized housing, ventilation, and nutrition. Once treatment became available, some medical authorities neglected social realities. Programs that provide drug treatment without addressing homelessness, food insecurity, addiction, stigma, or access barriers may see low adherence and limited impact. Tuberculosis control requires aligning medical care with social support. Disease-specific programs work best when they incorporate social interventions as enablers rather than treating them as optional add-ons.

The central lesson for students is that effective tuberculosis control requires disciplined disease-specific action embedded within broader social progress. Public health succeeds when it acts on what can be changed immediately while advocating for what must change over time. Treating social reform and technical intervention as alternative rather than complementary approaches has been one of the most costly errors in the history of tuberculosis control.

Core reference: Frieden TR. Tuberculosis control and social change. Am J Public Health. 1994 Nov;84(11):1721-3. https://doi.org/10.2105/AJPH.84.11.1721


6. [bookmark: _Toc224569965]The illusion of inevitability

What is meant by the “illusion of inevitability” in public health crises? How did this belief manifest during the MDR-TB crisis in New York City, and what evidence or actions were critical to overcome it?

The “illusion of inevitability” is the belief that a public health crisis is too complex, too entrenched, or too constrained by biology or society to be meaningfully changed in the near term. It converts uncertainty into resignation. When this belief takes hold, inaction feels rational, urgency fades, and preventable harm is tolerated.

During the multidrug-resistant tuberculosis crisis in New York City, this illusion was widespread. Senior experts warned that MDR-TB would take a decade or more to control, pending new drugs or diagnostics. The epidemic was framed as an unavoidable consequence of HIV, poverty, homelessness, and global migration—forces seen as beyond the reach of a city health department. Hospitals expected ongoing transmission. Clinicians feared exposure. Policymakers anticipated years of escalating costs and deaths. The implicit message was that containment was not realistically achievable with existing tools.

That belief was wrong. The illusion of inevitability was broken by evidence and action. Surveillance showed that much MDR-TB transmission was recent, clustered, and occurring in identifiable settings—especially hospitals and congregate facilities—rather than being driven primarily by long-standing latent infection. Molecular epidemiology revealed transmission chains that could be interrupted. Cohort analysis demonstrated that cure was achievable when treatment was organized, supervised, and supported. These data reframed MDR-TB from an unstoppable force into a solvable problem.

Equally important were decisive actions that matched evidence with execution. The city expanded directly observed therapy as patient support, enforced laboratory and hospital reporting, mandated infection control, and used legal authority sparingly but credibly to prevent ongoing transmission. Leadership rejected the premise that progress required new technologies and instead focused on organizing what already worked.

The core lesson for students is that inevitability is often a failure of imagination, not biology. Public health progress depends on seeing problems clearly, believing that change is possible based on evidence, and acting systematically. When belief shifts, outcomes follow.
Core references:
Frieden TR. The Formula for Better Health: How to Save Millions of Lives—Including Your Own. MIT Press, 2024. Chapter 4: Believe.

Foege WH. House on Fire: The Fight to Eradicate Smallpox. University of California Press / Milbank Memorial Fund, 2011. Chapter 7: Unwarranted Optimism.




7. [bookmark: _Toc224569966]Tuberculosis and other health problems

Compare the public health challenges and system for tuberculosis control with that for control of high blood pressure. What are 5 important similarities and 5 important differences? 

Similarities:
1. Long-term treatment
2. Generally asymptomatic for most of time when treatment is required
3. Medications are safe, effective, and low cost
4. Diagnosis can be made in primary health care with standardized protocols	
5. Treatment can be done in primary health care with standardized protocols which are too infrequently followed by physicians and often better implemented by allied health workers including skilled nursing staff
6. Long-term adherence is the largest challenge to successful treatment
7. Cohort assessment of outcomes essential
8. Both incorrectly seen as inevitable
9. Both occasionally require specialized care (MDRTB, resistant HTN)
10. Epidemiological success requires a population-wide perspective, not a clinical perspective (all patients not just those continuing in care)
11. Poor quality diagnosis and treatment of patients by the private sector is common, and a common reason for treatment failure of individual patients and program failure in communities.

Differences:
1. Curable vs lifelong treatment
2. Infectious vs non-infectious
3. Low prevalence vs high prevalence
4. No risk of worse outcomes with treatment interruption
5. TB is often heavily stigmatized whereas hypertension is rarely stigmatized
6. Affects all segments of the adult population approximately equally (HTN) vs much more of a burden on the poor
7. The denominator – the universe of patients requiring treatment – can be much better estimated in hypertension than in tuberculosis (in part because higher prevalence means narrower confidence intervals)
8. There is a more direct societal interest in tuberculosis treatment, which can in some circumstances be mandated
9. Infectious tuberculosis requires urgent attention to treatment to prevent complications and spread of infection; uncontrolled hypertension results in accrued harm but usually doesn’t result in immediate negative outcomes.

Core reference: Angell SY, De Cock KM, Frieden TR. A public health approach to global management of hypertension. Lancet 2015;385:825-7.
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