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FDA approves breakthrough pancreatic cancer drug – an oncologist explains how daraxonrasib nearly doubles survival

theconversation.com · Christopher Lieu, Professor of Medical Oncology, University of Colorado Anschutz

Pancreatic cancer has been notoriously difficult to target and treat. wildpixel/iStock via Getty Images PlusFor a long time, the likelihood of surviving pancreatic cancer has been extremely low. For patients who were diagnosed with metastatic pancreatic cancer between 2015 and 2021, about 97% died within five years of their diagnosis. 


Pancreatic cancer is so deadly in part because there are no effective screening tests, and it rarely causes noticeable symptoms in its earliest stages. By the time a patient experiences signs, such as jaundice – a yellowing of the skin – or abdominal pain, the cancer has often already spread to other organs.


As a gastrointestinal oncologist and researcher specializing in early-phase clinical trials, I have seen the critical need for more effective therapies for patients with pancreatic cancer. For decades, successfully targeting the central mechanism that causes the vast majority of pancreatic cancers was considered impossible. 


However, that narrative is rapidly changing with a drug approved on Aug. 26, 2026, that can shut down the key protein that drives pancreatic cancer, nearly doubling survival rates for patients with advanced stages of the disease.


‘Undruggable’ tumors


The standard treatment for advanced pancreatic cancer has historically relied on chemotherapy, potent drugs designed to kill rapidly dividing cells. While chemotherapy can slow the progression of the disease, its effectiveness is often limited by the ability of pancreatic cancer cells to develop resistance against these drugs. 



            [image: Model of the 3D structure of KRAS, resembling a rough-looking blob with a molecule tucked inside]
            
              KRAS (blue) has been difficult for drugs to target.
              Fvasconcellos/Wikimedia Commons
            
          

Pancreatic cancer’s success lies in its genetics. More than 90% of pancreatic tumors are driven by mutations in a gene called KRAS. This gene codes for proteins that function as switches that turn cell growth on and off. When the KRAS gene is mutated, the switch becomes permanently stuck in the “on” position, commanding cancer cells to multiply endlessly. 


For decades, scientists considered KRAS to be “undruggable.” The surface of the protein is exceptionally smooth, lacking the molecular pockets that standard drugs require to bind to and turn the switch off. 


Because existing drugs haven’t been able to target this protein, treatment for pancreatic cancer has primarily relied on toxic drugs that act more like blunt instruments than precise tools. Chemotherapy attempts to control the disease through widespread cell destruction, causing significant collateral damage to healthy tissues that lead to side effects.


What is daraxonrasib?


A new drug called daraxonrasib offers a critical advance in treating metastatic pancreatic cancer. 


Daraxonrasib is taken daily by mouth. Instead of binding to KRAS directly, it attaches to a molecule called cyclophilin A in cells that helps fold proteins into their final 3D structures. This protein complex is then able to bind to the active KRAS protein and shut down its ability to signal cancer cells to multiply.


The company developing the drug, Revolution Medicines, presented results on May 31, 2026, from its Phase 3 clinical trial of 500 patients with metastatic pancreatic cancer who had received prior treatment. Compared to standard chemotherapy, daraxonrasib nearly doubled overall survival from 6.7 months to 13.2 months after diagnosis. Overall, daraxonrasib reduced the risk of death for metastatic pancreatic cancer patients by 60%. 



            
            Daraxonrasib nearly doubled survival for patients with advanced pancreatic cancer compared to chemotherapy.
          

The most common side effect is a prominent skin rash, which affected more than 86% of patients in the study. Patients also frequently dealt with stomatitis – painful swelling and sores inside the mouth – as well as diarrhea, nausea and vomiting. However, patients taking daraxonrasib were far less likely to stop treatment due to severe side effects compared to chemotherapy, and they had improved quality of life with reduced pain.


Next steps for daraxonrasib


With the Food and Drug Administration’s August 2026 approval of daraxonrasib, eligible patients will now be able to receive the drug to treat metastatic pancreatic cancer. The approval will provide much-needed, real-world data that may inform medical best practices and future research.


Moving forward, we expect to see an increase in clinical trials exploring combination therapies, pairing KRAS inhibitors such as daraxonrasib with other drugs to prevent tumors from developing resistance and to extend survival even further. In addition, there are numerous “next-generation” inhibitors in development that may be more effective while limiting toxic side effects.


Daraxonrasib’s approval proves that precision medicine has entered a new era in the treatment of pancreatic cancer. This sets the stage for more personalized, targeted and effective drugs in the future that will provide hope for patients and their families who deserve the best care possible to treat and prevent this challenging disease.


This is an updated version of an article originally published on June 2, 2026.

Christopher Lieu does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/fda-approves-breakthrough-pancreatic-cancer-drug-an-oncologist-explains-how-daraxonrasib-nearly-doubles-survival-290596



02

Disappearing lakes, old photos and AI are helping scientists map Arctic permafrost thaw in near-real time

theconversation.com · Anna Liljedahl, Affiliated Professor in Arctic Hydrology, University of Alaska Anchorage · Ingmar Nitze, Postdoctoral Research in Polar Geoscience, Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research

Thermokarst ponds, or trough ponds, typically form when the ice in permafrost melts. They can also drain quickly.  Anna LiljedahlFlorida gets a lot of attention for its sinkholes, especially when they swallow cars and entire houses. But its sinkhole risk has nothing on Alaska’s. 


Much of Alaska’s soil is permafrost – ground that remains below 32 degrees Fahrenheit (0 degrees Celsius) for at least two consecutive years. It is often rich with ice, but when that ice melts, the ground can collapse. As temperatures rise, that’s happening more often across the Arctic.


The consequences are the same as in Florida: substantial property damage as the land that buildings, roads and pipes were built on sinks.



            [image: An A-frame home tipped on its side where the ground collapsed.]
            
              Thawing permafrost caused the land to sink and this relatively modern hut in Spitsbergen, Norway, to tip over.
              Martin Zwick/REDA/Universal Images Group via Getty Images
            
          

Yet despite the high potential for damage, up-to-date maps of permafrost thaw that could help Arctic residents and community leaders prepare are often rare. To fill in the gap, our team, led by hydrologists and data scientists, created an interactive website to track permafrost thaw in near-real time across the Arctic, using a unique quality of the Arctic’s version of the sinkhole.


Clear signs of permafrost thaw


There is no way to directly measure permafrost without digging into it, but there are signs to watch for.


When ice-rich permafrost thaws, the ground surface subsides, creating what are known as thermokarst ponds – depressions that fill with water. Much of the Arctic has become dotted by ponds and lakes that formed this way, as temperatures there rise at two to three times the global average rate.



            [image: A landscape of ponds rimmed with vegetation.]
            
              Thermokarst ponds like these dot the landscape on the Seward Peninsula in western Alaska.
              USGS and USFS
            
          

Looking at satellite imagery, it’s easy to spot these lakes. Watching how they change over time can then provide clues to how the permafrost is changing below.


When big lakes disappear overnight


Sometimes, the same process that started the sinkhole can form new stream channels that drain the lake, leaving a circular basin of bare ground behind. A lake that is several hundred meters long might have taken a millennium to form, yet permafrost thaw triggered by one unusually warm summer can completely drain the same lake in just a few hours.


When a lake abruptly disappears, that’s a strong indicator that the ice-rich permafrost has thawed. Disappearing lakes also provide a way to monitor permafrost over wide areas and track where thawing is most active.



            [image: Two scientists take notes sitting next to a gash in the ground.]
            
              This trough pond, created by permafrost thaw, is starting to fill in with aquatic vegetation and moss in the Arctic National Wildlife Refuge in northeastern Alaska.
              Anna Liljedahl
            
          

Aerial photos starting from the late 1940s and satellite imagery that became available in the 1970s have helped scientists map what the Arctic’s permafrost landscapes looked like in the past, including where its permafrost lakes were and were not. 


Using artificial intelligence, scientists can then quickly analyze new images from across large swaths of the Arctic for signs of permafrost changes, such as the appearance of new ponds or the disappearance of old ones.



            [image: A landscape with logs of lakes and a river.]
            
              A thermokarst permafrost landscape in the Kobuk Delta in northwestern Alaska has many lakes.
              Ingmar Nitze
            
          

An international team of scientists we work with through the Permafrost Discovery Gateway has mapped and now actively monitors over 4 million lakes across the Arctic, including 70 million thermokarst ponds – also known as trough ponds – across the Alaska tundra.


Detecting signs of permafrost thaw in those landscapes can help communities plan for changes to their environment. The new maps can show where land is underlain by ice-rich permafrost, meaning bad choices for building sites, and where the frozen soil has less ice, likely indicating it’s safer for building sites.


Permafrost changes underway in 2026


The Seward and Baldwin peninsulas in northwestern Alaska are hot spots for lakes suddenly draining.


Over the past two decades, this region lost many large lakes that had covered its landscape for thousands of years. In the summer of 2018 alone, almost 200 of the region’s approximately 4,600 lakes lost more than a quarter of their area following an unusually warm winter.



            [image: Images of a lake before and after, a map showing several sites where lakes disappeared, and a chart showing how fast the lake level went down.]
            
              This thermokarst pond drained abruptly in June 2026, leaving only a little water at one end. The yellow and red circles on the map show where lakes recently disappeared.
              Permafrost Discovery Gateway
            
          

Although winter 2025-26 was on the cold side for Alaska, this region continued to lose lake area – suggesting evidence of permafrost thaw. We found around 30 more lakes that were affected by drainage in June and July 2026.


This process happens with hundreds of lakes across the Arctic every summer, especially in June and July. However, not all lake changes are caused by permafrost thaw.


For example, it is not uncommon that lakes in floodplains and wetlands change dramatically across each season due to the abundance of snowmelt water in spring. Wildlife can also play a role. Beavers, for example, can recreate a lake after it abruptly drained by blocking the newly formed drainage channels.


Living with permafrost thaw


In the past, information about where permafrost was changing was primarily available through scientific studies published years later.


With near-real-time data available today, researchers can more closely study the processes of permafrost thaw, and communities can get up-to-date insights about the status of the permafrost before they plan new construction, and know where they’re likely to have trouble.

Anna Liljedahl receives funding from Google.org Impact Challenge on Climate Innovation, the National Science Foundation (Awards #1927872, 2052107, 2234117), and Woodwell Climate Research Center.
Ingmar Nitze receives funding from Google.org Impact Challenge on Climate Innovation, the National Science Foundation, Schmidt Sciences Virtual Institute for the Carbon Cycle (VICC), and the Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research. 


Original: https://theconversation.com/disappearing-lakes-old-photos-and-ai-are-helping-scientists-map-arctic-permafrost-thaw-in-near-real-time-290238
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Why Trump’s plan to rescind the Roadless Rule protecting national forests will struggle in court

theconversation.com · Patrick Parenteau, Professor of Law Emeritus, Vermont Law & Graduate School

Roadless areas in Alaska contain important old-growth forests. Mike Reid Photography/Moment via Getty ImagesOver 368,000 miles of roads wind through U.S. national forests, eight times more than the entire interstate highway system. Many are heavily eroded and prone to landslides, and driving vehicles on them can spread invasive species. They need billions of dollars in repairs.


Yet the Trump administration wants to build more roads in America’s national forests to expand timber production, specifically in untouched areas currently protected by the 2001 federal Roadless Rule.


In announcing the administration’s formal proposal to rescind the Roadless Area Conservation Rule on Aug. 18, 2026, Secretary of Agriculture Brooke Rollins argued that building roads in these areas is important for fighting wildfires.


However, data show that roads actually tend to increase the risk of fires igniting. They bring more human activity, including sparks from vehicles that can start fires. The Forest Service acknowledges in a draft environmental impact statement accompanying the proposed policy change that the frequency of wildfires is actually significantly lower in roadless areas compared with other national forest lands.





If the Trump administration goes through with rescinding rule after a 30-day public comment period ends Sept. 21., you can count on lawsuits, and they won’t be easy for the administration to win.


There has been overwhelming public opposition to rescinding the Roadless Rule. Conservation organizations and communities such as the Alliance of Sovereign Tribes of Southeast Alaska, who live within the Tongass National Forest, have vowed to fight the proposal tooth and nail.


I am an environmental law scholar who argued the first case upholding the Roadless Rule, in 2002. I see several reasons why the White House will have a hard time succeeding in court this time, too.


Origin of the Roadless Rule


The U.S. Forest Service adopted the Roadless Area Conservation Rule in January 2001, protecting more than 58 million acres of forest under the National Forest Management Act in response to a directive from President Bill Clinton. 


It is one of the most important conservation measures in the history of the national forests.





            [image: Brown bear and cubs in Alaska]
            
              Roadless areas provide crucial habitat for many of America’s iconic species.
              Mark Meyer/Forest Service Alaska Region, USDA
            
          

Roadless areas provide large, relatively undisturbed landscapes that are important to biological diversity and the long-term survival of endangered and threatened species, including wolves, grizzly bears, wolverines, Pacific salmon and even jaguars.


These areas also safeguard over 80,000 miles of rivers in the continental United States. They are the source of clean drinking water for 25 million Americans. They also store massive amounts of carbon, keeping planet-warming carbon dioxide out of the atmosphere.



            [image: Map shows roadless area.]
            
              The nation’s inventoried roadless areas are primarily in the western U.S. and include large parts of southeast Alaska, where nearly 14.8 million acres of roadless areas are within National Forest System land.
              U.S. Forest Service Enterprise Map Services Program
            
          

The Roadless Rule covers about 30% of land within the national forests. With some important exceptions, it prohibits roadbuilding, commercial logging and mineral extraction. It does, however, allow measures to control fires, such as thinning and prescribed burning, as well as pest and disease control.


Building roads comes with long-term costs. The maintenance needed on the 368,000 miles of roads in America’s national forests was one impetus for the Roadless Rule in 2001.


The backlog of deferred maintenance was growing rapidly then, and it is even higher now. According to the draft environmental impact statement, the cost of unaddressed maintenance needs for just roads and bridges that can carry passenger vehicles reached US$6.9 billion in 2024, and there are many other roads.




Speaking for the trees


On Jan. 8, 2001, three days after the original Roadless Rule was published, the timber industry, the Kootenai Tribe and Western state and local governments filed suit, alleging that the rule violated the National Environmental Policy Act and the Administrative Procedure Act. 


The U.S. District Court in Idaho issued a preliminary injunction blocking the rule two months later. Newly inaugurated President George W. Bush opted not to appeal; however, conservation groups intervened. Earthjustice represented one set of intervenors, and I represented the nonprofit Forest Service Employees for Environmental Ethics.


The court first had to determine whether we had standing to defend the rule when the government had declined to do so. Ultimately, the court concluded that we did. In so doing, it set a precedent that has been followed by other courts to ensure that someone will defend the environment – to speak for the trees, as it were – even when the officials in charge refuse to do so.


The timber industry and others made many of the same arguments then that the Trump administration is making now in support of rescinding the rule. The court rejected those arguments.


The court also determined that the Forest Service had provided ample opportunities for public participation when the 2001 rule was written. The Forest Service held over 400 public meetings and issued a detailed environmental impact statement that made a strong case for conservation and evaluated a reasonable range of alternatives to the proposed Roadless Rule.


Tough court fights to come


The rule has withstood a flurry of legal and political challenges over the years, so the Trump administration will have to overcome a large body of legal precedent to justify jettisoning the rule now.


President Donald Trump will argue that presidents are entitled to change the policy of public lands management. That’s true, but they cannot do so without persuasive reasons for reversing a long-standing policy that enjoys overwhelming public support. About 99% of the comments the government received on its August 2025 notice of intent to prepare the draft environmental impact statement were opposed to the change.


The Supreme Court has found that reversing a long-standing policy becomes arbitrary when the explanation for its decision “runs counter to the evidence before the agency.”


If anything, the evidence in favor of retaining the Roadless Rule is more compelling now than ever.



            [image: A dirt road winds along a hillside among burned trees]
            
              A dirt logging road cuts through a burned forest recovering from the massive 2002 McNally Fire in Sequoia National Forest in California.
              David McNew/Getty Images
            
          

Studies show that almost 80% of human-caused fires on national forests begin within a half-mile of a road. Opening these areas to commercial logging and thinning risks increasing wildfires by removing mature fire-resistant trees, increasing the drying effects of sun and wind and leaving behind flammable debris.


There are other potentially fatal flaws in the government’s effort:



	The 30-day comment period on a dense and technically complex 240-page environmental impact statement, with no additional public meetings, robs the public of time for meaningful input under the National Environmental Policy Act, or NEPA. By contrast, the public comment period on the original rule in 2001 was 59 days, and there were 400 public meetings. 


	When the government proposes a policy change affecting the environment, it is required to include an analysis of the likely environmental impact of its proposed change and to compare it with alternative solutions. However, the Trump administration eliminated several reasonable alternatives from its analysis because they would not satisfy the president’s March 2025 executive order to expand timber production.


	The draft environmental impact statement fails to consider, in any detail, the foreseeable impacts on endangered species, historic and cultural properties and community water supplies from opening these areas to extractive industries.


	The required economic analysis is also flawed because projected timber revenues cannot cover the massive costs of building and maintaining new roads in remote forests. 


	The Trump administration’s lack of meaningful consultation with Indigenous tribes will also no doubt lead to lawsuits.





If the administration’s plan goes forward, the Forest Service will find itself in the eye of a storm, with more roads to maintain than it can manage, more lawsuits and rising fire risks as human activity spreads deeper into America’s wildlands.

Patrick Parenteau does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/why-trumps-plan-to-rescind-the-roadless-rule-protecting-national-forests-will-struggle-in-court-290496
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I’m part of the team writing the next bible of psychiatry – for the first time, the DSM will use biology to understand mental disorders

theconversation.com · Anand Kumar, Professor and Department Head of Psychiatry, University of Illinois Chicago

Part of the challenge of finding a biomarker for mental illness is the environment's significant influence. rudall30/iStock via Getty Images PlusThe “bible” of clinical psychiatry – the DSM, short for the Diagnostic and Statistical Manual of Mental Disorders – is one of the most popular psychiatry reference books around the world. Clinicians use it to diagnose patients and scientists use it to guide research.


Despite its wide impact, the DSM has never integrated biology in its diagnoses of mental illness. This omission was largely because the underlying biology of mental illness was too preliminary to be included in such a widely used clinical manual.


The most recent version of the DSM – the DSM-5, released in 2013 – has attracted significant criticism from clinicians and researchers, including on how its lack of objective biological measures risks medicalizing human suffering and reducing the validity of psychiatric diagnoses.


The American Psychiatric Association announced that it will release the next edition of the DSM in the coming years, and one of its major plans is to modernize the manual by introducing biology. I was a member of the DSM’s strategic committee between May 2024 and August 2026 and contributed to the subcommittee tasked with integrating neurobiology into the manual.


Researchers’ understanding of the biology of mental disorders is still slowly evolving. So my DSM colleagues and I decided to take a more nuanced approach to incorporate neurobiology into the diagnosis of psychiatric conditions.


What are biomarkers?


Biological factors are mechanisms that may be involved in the development of a disease but have not yet crystallized into something that can be quantifiably measured in the lab. These factors can be physiological, genetic or biochemical.


In contrast, biological markers – called biomarkers for short – are characteristics that can be objectively measured and used to evaluate a biological process, including how well someone is responding to a particular treatment. Biomarkers can be collected through blood tests, imaging scans and other methods that reveal factors associated with a specific disease.


Biomarkers are widely used in medicine. For example, hemoglobin A1C levels are used to diagnose and monitor diabetes, cholesterol levels to determine cardiovascular risk, and CT scans to measure the size of a tumor.


Why aren’t there biomarkers for mental illness?


There are currently no scientifically valid biomarkers for any psychiatric condition, with the exception of certain proteins used to diagnose Alzheimer’s disease. The primary reason for this chasm between psychiatry and the rest of medicine is that knowledge about the biological basis of mental disorders lags behind other medical disorders.


The biological changes underlying mental illness are subtle, and current technologies are unable to easily capture them. Serious mental illnesses are, at their core, brain disorders with significant psychological and social components. Having a family history of mental illness and trauma are primary risk factors for major mental disorders. These strong environmental influences make it challenging to precisely separate the influences that biological factors and psychosocial considerations have on mental illnesses.



            [image: Cover of the Diagnostic and Statistical Manual of Mental Disorders Fifth Edition, by the American Psychiatric Association]
            
              How to best diagnose mental illness is an evolving discussion.
              American Psychiatric Association/Wikimedia Commons
            
          

In addition, researchers conceptualize psychiatric disorders not as discrete illnesses but behavioral syndromes: a constellation of signs and symptoms that overlap each other. For example, anxiety and mood disorders have overlapping signs and symptoms, and patients often meet criteria concurrently for both sets of disorders. The same is true of schizophrenia and bipolar disorder with psychosis.


Characterizing each of these disorders as discrete conditions in the DSM is an oversimplification because they cluster together due to shared genetic and environmental factors. Further, conditions such as major depressive disorder and schizophrenia likely have several subgroups that superficially resemble each other but develop through different mechanisms and pathways. Finding a single biomarker that reflects multiple processes at the same time is unrealistic.


Syndromes have long existed in medicine. Diseases such as tuberculosis, cancer and diabetes were recognized as clusters of symptoms and signs before advances in science and technology could pinpoint the biological mechanisms that cause each disease.


But researchers haven’t reached that juncture with mental illnesses. Nobel Prize-winning psychiatrist and neurobiologist Eric Kandel famously wrote that “the last frontier of the biological sciences … is to understand the biological basis of consciousness and the mental processes by which we perceive, act, learn and remember.” He believed that solving this “ultimate challenge” requires merging cell biology with psychology to explain human behavior and consciousness in purely biological terms.


Advances in neurobiology


Although research is ongoing, there have been meaningful advances in the neurobiology of mental health since the publication of the fifth version of the DSM. I believe three advances seem particularly promising.


The first are biomarkers for Alzheimer’s disease. Until recently, diagnosing Alzheimer’s required a medical history and exam as well as postmortem evidence of two abnormal proteins associated with the disease called amyloid and tau. In March 2025, the Food and Drug Administration approved a blood test to detect specific forms of these proteins and help confirm a diagnosis of Alzheimer’s. This is the first instance of a biomarker for a disorder that affects both the brain and behavior.


The second are immune factors. The immune system has been implicated in several medical conditions, including mood disorders such as depression. For example, C-reactive protein is a molecule that the liver makes in response to injury and infection. Approximately 30% of patients with depression have high CRP levels, suggesting that it may serve as a biomarker to identify a subtype of patients who may respond better to certain types of treatment than those with lower levels of CRP.



            [image: Person in PPE holding a vial of blood with a purple top]
            
              A blood test to aid in the diagnosis of mental disorders has remained elusive.
              andresr/E+ via Getty Images
            
          

The third are genetic risk factors. Certain genes are associated with an increased risk of developing a mental disorder. These risk genes are different from disease genes, which directly cause a disorder. Researchers have linked multiple risk genes to several mental disorders, and the effect each genetic variant has on developing a mental disorder is cumulative. Bundling these individual genetic variants into what’s called a polygenic risk score could offer a more comprehensive estimate of disease risk.


While genetic biomarkers are not ready for use in the clinic, integrating genetic and psychosocial risk factors can help psychiatry transition into the era of precision medicine.


Future of DSM


In 2013, psychiatrist Henry Nasrallah conducted an online survey of colleagues visiting the webpage of the journal Current Psychiatry, of which he was editor-in-chief. He wrote that 65% of respondents predicted the DSM-6 will include laboratory tests to diagnose psychiatric disorders and that he believed they might be right.


Thirteen years later, researchers are finally working to introduce biology to the DSM, one finding at a time.


The DSM isn’t perfect, but it offers a common language and conceptual framework for mental health clinicians to help support patients and their families over the long haul of mental illness.


While science reveals the inconvenient truth about how complex mental disorders are, I believe incorporating neuroscience into the DSM as the research advances will provide clinicians a more scientific and broader perspective on mental health. One day, patients may be able to walk into the clinic with results from genetic tests, brain scans and blood work that their health team can use to provide more precise diagnoses and personalized treatment.


That’s the dream I have for the future of psychiatry.

Anand Kumar served on the American Psychiatric Association's DSM strategic committee and the biomarkers and biological factors subcommittee.


Original: https://theconversation.com/im-part-of-the-team-writing-the-next-bible-of-psychiatry-for-the-first-time-the-dsm-will-use-biology-to-understand-mental-disorders-288064
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Stop trying to maintain constant productivity: Your ability to cope with stress changes with the seasons and your own biological clocks

theconversation.com · Masha Remskar, Psychologist and Postdoctoral Researcher in Behavioral Science, Arizona State University

Stress resilience is a dynamic balance rather than a fixed trait. Maskot via Getty ImagesDo you feel like the same person in February as in June? For most people, the answer is a resounding no.


During winter, your energy tends to dip, your immune system takes a hit and you may feel less social. Research finds that people are less inclined to stick to a workout routine in winter.


In contrast, spring’s longer days can make you feel like you’re coming alive with energy, with summer reported as the most active and social of the seasons. 


And depending on what part of the world you live in, your energy in February or June will be very different from family members and colleagues in the opposite hemisphere.


I am a behavioral scientist with a decade of experience researching how the brain, body and behavior influence each other. My work has explored how technology can help measure and promote these connections for better health, such as by tracking activity through wearables or delivering mindfulness training through mobile apps.


While these approaches can be incredibly effective, I believe that most research misses the effects of the seasons and other cycles the human body is subject to. Though you may expect your productivity and mood to remain constant regardless of context, these rhythms affect your ability to deal with the stressors in your life: parenting, health concerns, work deadlines and even inconveniences such as traffic jams.


Rhythms affecting stress and resilience


Stress resilience is affected by several cyclical processes, ranging from individual, cellular-level mechanisms to the universal cycle of the seasons. Importantly, all of these rhythms stack on top of each other and interact, meaning that resilience is never a fixed state but rather more of a dynamic balance between a person’s mental and physical capacities and the demands placed on them.


On the individual level, the body’s capacity is subject to its internal clocks, a series of intricate feedback loops powered by physiological signaling mechanisms, such as hormones and neurotransmitters, which dictate our daily rhythms and are brought in synchrony by the body’s master clock.


Some of the bodily clocks that affect you every day are the sleep-wake, or circadian, rhythm and your chronotype, which is the body’s natural timing preference – often described as being either an early bird or a night owl. Slower bodily rhythms, such as the female reproductive cycle, can further affect energy, physical readiness or mood.


Humans have agreed on several collective deadlines and rhythms that keep society running. These include school terms and the breaks in between them and workplace push periods, such as quarter ends. In addition, each country has its own widely observed holidays and festivals, and most even agree on arbitrary deadlines, like a Tax Day.


These rhythms can abruptly change the demands placed on people, such as when school-age children are on break but parents are still expected to work at the same pace.


The seasons can also dictate major changes in our environment, lifestyle and even physiology: Temperatures, the weather and the amount of daylight a person is exposed to are important determinants of energy levels, seasonal food sources and what areas people have access to for recreation or socializing. Seasonal effects on mood and biology vary markedly depending on how far from the equator you live.


When these rhythms interact with one another – for instance, an end-of-quarter push at work during winter’s cold, dark days – you can experience a period of high stress and reduced performance.



            [image: woman on video call]
            
              Collaborating across time zones with colleagues can present a new challenge of coordinating with people experiencing completely different rhythms.
              Morsa Images/Digital Vision via Getty Images
            
          

A challenge for global teams


With the rise of hybrid and remote working since the COVID-19 pandemic, businesses increasingly rely on collaboration across countries and hemispheres. Roughly 1 in 3 meetings now span multiple time zones.


Along with its many upsides, such a global workforce creates unique challenges for organizational performance and resilience. For instance, many people now regularly work with colleagues experiencing a different set of seasonal and regional cycles. Team members in the middle of a Paris heat wave may feel lethargic due to the heat, while their colleagues in Santiago, Chile, feel the slowdown of winter, but team members in Calgary, Canada, are feeling energized by the pleasant temperatures and long summer days.


In this way, seasonal shifts in stress and resilience have implications for the well-being and performance of global teams, although they are currently rarely acknowledged by leadership. 


One practical step teams can take is normalizing conversations about stress, seasonal capacity and workload management. A 2024 survey of nearly 28,000 employees across 16 countries found that when leaders foster a culture of psychological safety, employees are happier and far less likely to quit. This survey found that employees feeling least comfortable raising topics such as workload, mental health and productivity fluctuations are roughly 10% more likely to leave their job, compared to those most comfortable.


Teams can also harmonize their efforts across continents and cycles by offering tools for regularly monitoring stress, such as wearables or mood-tracking mobile apps, and by protecting employee time for personal development and recharging. This approach proactively cultivates resilience and mitigates stress year-round, building a skill my colleagues and I call “stress intelligence.”



            
            Belly breathing is one technique that has been shown to help reduce stress.
          

How to build resilience that works with the rhythms


Resilience in the face of changing demands and capacity is an ongoing balancing act, both for individuals and for global teams. Based on the latest scientific evidence, I suggest three steps you can take to help build and maintain it.



	First, acknowledge: Recognizing fluctuations in all of these rhythms as normal can help you reframe healthy bursts of stress as enhancing focus and output, and low-capacity periods as key for rest and sustainable performance. These techniques are supported by considerable evidence from mindset psychology, the study of how the way you think about the world shapes your perceptions, behavior and even physiological responses. You can also map out which rhythms affect you at every level – individual, societal, planetary – and what beliefs you hold toward them. I also recommend looking into evidence-based resources, such as the book “How to Winter” and Stanford University’s Rethink Stress online tool kit.


	Second, integrate: Where possible, adjust to work with your rhythms, not against them. This may mean bringing your bedtime forward by 30 minutes to get more sleep during winter months, or aiming for a greater proportion of light-intensity exercise to keep your workout plans realistic. In the workplace, you might block out the times of day best aligned with your chronotype – that is, when you feel sharpest – for work that requires the most focus. Or schedule a strategically timed long weekend away to recharge after the end of a busy quarter.


	Third, adapt: There will inevitably be situations where adjustments are not possible – where the deadline is set, or the only available time for a meeting isn’t ideal for your sleep-wake cycle. The best way to prepare for these is to build a resilience buffer with healthy habits, such as sufficient sleep, a fresh, varied diet and regular exercise.





More targeted stress regulation strategies, such as mindfulness training, are also helpful to have in your toolbox. And if you need a quick reset, even a two-minute grounding exercise such as box breathing or bringing to mind three things you are grateful for can provide in-the-moment relief.


So, are you the same person in February that you are in June? Probably not – and that’s not a flaw to fix but a rhythm to work with. When you stop treating resilience as a constant, you may find that you stop being surprised by your own dips – and those of the people around you – and start embracing them instead.

Masha Remskar consults for Walking On Earth (WONE), the DOSE Lab and the Oxford Mindfulness Foundation. She received research funding from the UK's Economic and Social Research Council. 


Original: https://theconversation.com/stop-trying-to-maintain-constant-productivity-your-ability-to-cope-with-stress-changes-with-the-seasons-and-your-own-biological-clocks-287841
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Wildfires can contaminate nearby homes and water systems – here’s what returning residents need to know

theconversation.com · Andrew J. Whelton, Professor of Civil, Environmental and Ecological Engineering, Purdue University

Smoke from burning buildings and vehicles, such as Spokane, Wash., experienced in August 2026, can carry harmful pollutants into neighboring homes. Josh Edelson/AFP via Getty ImagesWhen fire evacuation orders are lifted and residents start returning to burned neighborhoods, many people assume “cleared to return” means “safe.” It rarely does.


As an environmental engineer who has worked with communities recovering from some of the most destructive wildfires in U.S. history, I have seen the same pattern repeatedly: Families return to still-standing homes, turn on taps without knowing whether plumbing has been contaminated, and view debris removal as the end of recovery when it is often only the midpoint.


While there are many safety concerns after a wildfire, three deserve particular attention: chemicals in surviving buildings, the safety of drinking water and whether burned lots are ready for rebuilding.



            
            Homes untouched by flames can contain hidden health risks after a wildfire.
          

A standing home is not automatically a safe home


Buildings that appear unscathed after a nearby fire may still be unsafe. Smoke, toxic ash and chemicals from burning buildings and vehicles can enter through windows, vents, HVAC systems and other openings.


These contaminants settle in ductwork, walls, carpets and furniture, as well as on clothing, blankets and toys.




They can include lead, which can harm human lungs and children’s brain development; arsenic and asbestos, which can cause cancer and damage the respiratory system; and volatile or semi-volatile organic compounds, known as VOCs, which can damage the organs; among other risks. Exposure to each through the air, food or drinking water can harm human health.


The home might seem fine, but contamination like this cannot be reliably identified by sight or smell. That’s why, before moving back into a home near where a wildfire burned, owners should consider professional inspections, especially if part of the home or a nearby structure burned.


Inspections should test living spaces, attics, crawlspaces, garages, HVAC systems, ductwork and indoor surfaces for harmful metals, chemicals and other substances. Dust is often tested for lead and other metals, as well as asbestos, while indoor air is often analyzed for volatile organic compounds.



            [image: Caution signs about asbestos]
            
              Following a fire, asbestos contamination can affect both old and new homes. Wind and debris can transport asbestos to locations where it was not previously present.
              Andrew Whelton/Purdue University
            
          

The quality of the testing is critical.


Reviews of wildfire recovery efforts have found instances of inappropriate laboratory methods, incorrect comparison standards and results that could not be properly interpreted. Property owners should ask what contaminants will be tested, where samples will be collected, which analytical methods will be used, how results will be reported and when the report will be delivered.


If tests reveal contamination, remediation work comes next, followed by confirmation testing conducted by an independent firm. Visitors and workers restoring the site must use protective equipment and safe practices to protect their health.


Do not assume the building’s water system is safe


Drinking water contamination is one of the least visible wildfire hazards. A functioning faucet can create a false sense of security.


Fires may damage water systems when firefighting demands and broken pipes cause the system to lose pressure. This can allow smoke, contaminated air or debris to enter pipe networks. Heat from a fire can also damage plastic pipes and plumbing equipment, releasing chemicals into the water supply.


Contaminants such as benzene, which can cause cancer, have been detected in plumbing and water systems after fires at concentrations capable of causing illness through drinking, bathing or showering. Boiling water does not remove these chemicals and may actually increase the chance people will be exposed to them by releasing them into indoor air.


A loss of water pressure, discolored water, melted plastic components or nearby fire damage can signal problems, but the contamination is often invisible, so testing is essential.



            [image: An illustration of some of the ways water systems become unsafe after a fire.]
            
              Three ways water systems can become chemically unsafe when fires burn nearby.
              Andrew Whelton/Purdue University
            
          

Utilities are generally responsible for testing and repairing infrastructure up to the property line and should provide public guidance on water safety.


Property owners are responsible for water safety once it enters the property. That includes pipes, water heaters, irrigation systems and private wells. Even when utility water has been declared safe, contamination can persist inside a building’s plumbing.


Tests can look for volatile organic compounds, bacteria and, in some cases, semi-volatile compounds and metals. The samples for testing are commonly collected after water has been stagnant in plumbing for about 72 hours, allowing contaminants to accumulate. Depending on how the home was affected, residents may need to use alternative water sources such as bottled water for drinking, cooking and bathing.




Rural and agricultural water systems require similar attention. Heat-damaged water tanks, troughs and irrigation lines may release chemicals, while smoke or ash can enter through vents. Repairs should be completed by licensed contractors and followed by disinfection and certified testing before the system returns to use. Local health departments have lists of approved water-testing laboratories.


Debris removal is a first step, not a finish line


Removing debris after wildfires burn through a property is only one phase of recovery, and it carries its own risks.


Effective restoration generally involves three steps: 



	Removing major hazards, such as propane tanks, gas cylinders, batteries and damaged vehicles. 


	Removing debris, ash and contaminated surface soils. 


	Testing the soil for contamination after cleanup. This final step is often overlooked.






            [image: A woman wearing a construction mask stands amid the ash and debris of a home.]
            
              A woman searches through the remains of her parents’ home after a wildfire hit the northern part of Spokane, Wash., in August 2026. While a face mask can help avoid breathing in large particles, it can’t stop gases that can harm humans.
              AP Photo/Lindsey Wasson
            
          

A property is not necessarily safe to rebuild on simply because debris trucks are gone. Research after previous wildfires found that up to 34% of properties still contained hazardous contamination, such as heavy metals, even after the debris had been removed and the topsoil scraped away.


To be safe, testing should be overseen by a board-licensed professional engineer or geologist, independent of the debris-removal contractor. A notice that debris removal is complete indicates only that initial cleanup has ended. In many cases, local health departments or environmental agencies must review testing results before rebuilding can proceed.


The bottom line


While many hazards in the days and weeks after a wildfire are invisible, lessons from past events provide a clear path to restoring safety:



	Do not rely on appearance or odor to judge safety.


	Use qualified professionals to evaluate homes, water systems and soils before reoccupying or rebuilding.


	Consult local health departments for guidance and approved testing resources.





Restoring properties to safe use is possible. Following evidence-based guidance can help homeowners manage the process safely and with more certainty of a full recovery.

Andrew J. Whelton receives funding from the U.S. National Science Foundation, U.S. National Institute for Environmental Health Sciences, U.S. Environmental Protection Agency, U.S. National Institute of Occupational Safety and Health, City of Louisville, Paradise Irrigation District, Paradise Rotary Foundation, R&S Kayne Foundation, the Spanicciati Family, the Water Research Foundation, and crowdfunding.


Original: https://theconversation.com/wildfires-can-contaminate-nearby-homes-and-water-systems-heres-what-returning-residents-need-to-know-289395
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New tech adds phone tracking to license plate readers, associating devices with identifiable cars

theconversation.com · Nicole M. Bennett, Ph.D. Candidate in Geography and Assistant Director at the Center for Refugee Studies, Indiana University

License plate readers like this one could soon be joined by sensors that detect phones inside passing cars. Justin Sullivan/Getty ImagesImagine that you share a ride to work with the same colleague most mornings. As it passes by a license plate reader, the camera records the car, which can be linked through vehicle records to its registered owner. Beside it, another sensor detects signals broadcast by devices traveling nearby, such as your phone and your colleague’s smartwatch.


After enough trips, software may treat some of those devices as a recurring electronic signature associated with the vehicle. Weeks later, one of the same device signals appears alongside a different car connected to an investigation. The signal itself may not contain its owner’s name, but its previous association with a known vehicle gives investigators another clue they can use to work out who was carrying the device.


SignalTrace, a system marketed by the security company Leonardo, is designed to work alongside automatic license plate readers. The company says it can recognize groups of consumer devices that regularly move together, then associate them with license plate records and time-stamped locations. The pattern can then be searched even when a police investigator does not know the plate number.


I am a researcher who studies the intersection of data governance, digital technologies and governments, including surveillance technologies. I see that SignalTrace could further shift how police conduct investigations, putting emphasis on people’s movements and associations before their identities are known.


SignalTrace is a tested and marketed capability, but not yet an established police practice. One report indicates that several of the devices are installed in Oxon Hill, Maryland, and the company’s predecessor technology appears on an official New York state contract price list.





            
            License plate readers help police track vehicles – and raise significant privacy concerns.
          

A narrow definition of identification


Leonardo’s new explanatory sheet states that SignalTrace “does not identify people.” It says the system “only collects electronic signatures” from signals already being broadcast, such as Bluetooth or radio frequency identification tags. Those signatures, by themselves, do not disclose a person’s identity. The company says the output must be corroborated through ordinary investigative methods.


That description relies on a narrow meaning of identity, however. A sensor may not pull a legal name from a phone, but police could still work out who likely owns the device by linking its signal to other records. For example, the same signal might repeatedly appear with a car registered to one person, outside that person’s home, or alongside another device already connected to a known subject. That means a person could become part of an investigation because of where their device repeatedly appeared and who it appeared near, even if the police had no reason to suspect that person at the outset.


Leonardo’s SignalTrace product page says the system stores electronic fingerprints for later queries and can recognize a vehicle without seeing its license plate. A separate product sheet says the technology helps identify suspects through the mix of devices they carry. The patent behind the system describes targets that may be people or vehicles. It also describes searchable signatures that can be correlated with visual identifiers and used to track a target across locations.


SignalTrace may begin with a nameless pattern, but its value comes from recognizing that pattern again and connecting it to information that police already possess. Once an officer links a recurring signature to a license plate record or case file, the absence of a name in the original signal offers little protection.


A nameless identifier can still be personal


Federal privacy guidance does not limit identifying information to names. The National Institute of Standards and Technology defines personally identifiable information as data that can distinguish or trace a person’s identity, either alone or when combined with linkable information. The key question is whether data can single someone out and follow them over time.


Research on mobility data – records collected from people’s mobile devices indicating where they went – helps explain the risk. A study in the journal Scientific Reports examined 15 months of records covering 1.5 million people. Four time-and-place points were enough to uniquely identify 95% of the people in the dataset. The study did not test SignalTrace, but it shows why repeated movement can make a supposedly anonymous record distinctive.


The Supreme Court has recognized that phone location records can reveal far more than movement. In Carpenter v. United States, the court concluded that people have a reasonable expectation of privacy in the record of their physical movements.


The court extended that reasoning in its June 2026 decision in Chatrie v. United States. Police investigating a bank robbery had used a type of warrant to obtain anonymized location records for phones near the bank, narrowed the list based on their movements and eventually obtained the names of several users. The justices held that obtaining location data constituted a Fourth Amendment search. It also noted that even short-term monitoring can reveal political, family and other associations.


The ruling does not determine whether police collection of wireless signals detected by SignalTrace would also count as a search. The Chatrie case involved location records, while SignalTrace is designed to detect signals broadcast from nearby devices. But the two technologies raise a related question: What Fourth Amendment protections apply when police begin with unidentified devices and use their movements to determine who might be connected to an event or another person?



            [image: a man and a woman holding phones in the back seat of a car]
            
              Your devices – and the devices of people near you – emit unique electronic signals.
              Nisian Hughes/Stone via Getty Images
            
          

When proximity becomes an investigative lead


The deeper issue is association. A recurring cluster may reflect a family routine or shared commute. It may also capture fellow protesters or passengers who happen to travel together. The system simply observes when people are near one another – it cannot know why people were close to each other.


A device can be borrowed or left in a car. A roadside sensor could capture someone standing nearby. Even a correct match between a device and a vehicle does not establish who carried it on a particular day.


Still, a pattern can direct police attention. Leonardo says SignalTrace is designed to develop leads. Leads influence which records officers request and whose movements receive further scrutiny. By the time an investigator attaches a name, the inferred association has already shaped the inquiry.


A study in the journal Proceedings of the National Academy of Sciences illustrates the power of relational inference. Researchers followed 94 participants using phones that recorded Bluetooth proximity and calling patterns. They found that patterns of behavior could accurately classify 95% of reciprocally reported friendships, with proximity outside work and during off-hours playing an important role in distinguishing friends from other people who regularly encountered one another.


SignalTrace uses a different method, and no independent study has shown comparable performance. The research nonetheless demonstrates that repeated proximity can reveal social ties.


This matters at a protest, for example. A person might come to police attention because their device repeatedly appeared near a group under investigation. The inference would arise from the company they kept, rather than an act attributed to that person.


When anonymous signals become identifying


What SignalTrace shows is a broader change in surveillance practice. Investigators may no longer need to begin with a known person or vehicle. Instead, they can begin with recurring patterns of movement and proximity, then use other records to identify the people connected to them. 


That distinction matters because an electronic signature can become identifying without containing a name. A phone detected beside the same devices over time may reveal a relationship before the police know who owns it. 


SignalTrace therefore raises a question that existing rules for license plate readers does not fully answer: How should the law treat systems that identify people indirectly through patterns and associations that their devices create?

Nicole M. Bennett is affiliated with the Center for Refugee Studies at Indiana University. 


Original: https://theconversation.com/new-tech-adds-phone-tracking-to-license-plate-readers-associating-devices-with-identifiable-cars-288876



08

Chronic pain is missing from America’s heat warnings

theconversation.com · Feinuo Sun, Assistant Professor of Demographics, Sociology and Population Health, University of Texas at Arlington

Fans can help circulate air, but on a hot day they do little for people working in a Mississippi farmer's market AP Photo/Rogelio V. SolisWhen a heat wave arrives, the public health advice follows a familiar script: drink water, watch for heat stroke, check on people with heart or lung conditions. That list saves lives. But it leaves out something that shapes daily life for millions of older Americans – chronic pain.


In a new study, public health professor Kai Zhang and I followed over 35,000 adults over age 50 across two decades, matching each person and their reports of chronic pain to the temperature history of their neighborhood. 


We wanted to know whether living with extreme heat or cold – not one bad week, but months or years – changes whether pain interferes with people’s lives.


The results suggest that chronic pain deserves a place in how the country prepares people for extreme weather. They also show that rural residents may be the least protected.


What high-impact pain means


Researchers use the term high-impact chronic pain for pain lasting at least three months that limits what a person can do: work, socializing and self-care. It is not occasional aching. It is pain that affects your decisions.


For adults over 50, that matters enormously. Pain that makes it hard to stand, carry groceries or sleep through the night is a leading reason people lose the ability to live on their own.






            [image: A farmers in hat, boots and long sleeves and jeans drops off hay for cattle.]
            
              Farmers and ranchers have to be out in the heat, and chronic pain can’t slow them down.
              Mark Makela/Getty Images
            
          

Temperature affects the body in different ways that can lead to pain:


Cold appears to increase pain sensitivity and stiffen joints, which is why people with arthritis often brace for winter.


Heat affects the body through dehydration, broken sleep and the way it quietly shrinks the range of things a person is willing to do in a day. On hot days, for example, people may walk less, and less movement can lead to stiffer joints and weaker muscles, which makes the pain worse. 


What makes heat waves dangerous is often not the afternoon temperature peak but the hot nights that don’t cool off, leaving the body with no opportunity to recover.


What we found


We tracked when each neighborhood hit temperatures that were extreme for that place. A day topping 84 degrees Fahrenheit (28.9 Celsius) in Maine, for example, would be among the hottest 5% of days there over the past decade. In Houston, meanwhile, it would have to reach 96 F (35.4 C) to be in the top 5% for heat, considered extreme.


We compared every community against its own 10-year record rather than a single national cutoff to see how months or years of exposure to extreme cold or heat temperatures in those communities affected their residents.


Two things stood out:


Among the one-fifth of our sample who lived with many extreme-cold days, reports of high-impact pain went up. However, those facing occasional cold spells didn’t report the same effect. People seemed to adapt to one hard winter, but adapting became harder over years of extreme cold.





Extreme heat was split by geography and by wealth:



	For urban residents, sustained heat showed no link to developing new pain. For rural residents, the connection was stronger. One likely reason is that people in rural areas may spend more time working outside or have older homes that are harder to cool and less access to cool places. 


	Among the poorest older adults, sustained heat was also associated with a higher chance of developing high-impact pain. Among the wealthiest, it was not, likely because of better access to air conditioning, healthcare and being able to stay out of the heat.





Those who could get out of the heat were least likely to report feeling new chronic pain.


Three key lessons


Nearly every tool U.S. communities use to lower heat risk is designed for a city environment: cooling centers, tree canopy programs, urban heat island maps.


Rural areas have different challenges. Rural homes are often older and harder to keep cool. Energy costs tend to take a larger share of income. On top of that, rural hospitals have been closing across the country, leaving residents driving farther to reach healthcare.



            [image: A view across a small rural town.]
            
              Rural homes are often older and more expensive to cool and heat.
              Scott Olson/Getty Images
            
          

Agriculture has the oldest workforce in the country – the average producer with decision-making roles on a farm is now about 58 years old, and nearly 40% of the farmland is owned by farmers who are 65 or older. Retirement does not move people out of the heat in rural areas, either. 


The findings hold three key lessons for helping older adults:



	Chronic pain belongs on lists of heat-related health risks, in our view. State and county heat plans flag cardiac and respiratory patients, but not the people whose independence depends on managing pain. With warning, people can plan ahead and get help, knowing chronic pain may worsen.


	Cooling assistance programs need to be tailored to rural needs – the weatherization, energy assistance and delivery through trusted local channels that those homes need – rather than offering scaled-down versions of urban programs.


	In the clinic, a patient’s housing and local climate details belong in their documented pain history, next to diagnosis and medication, to help better direct treatment.





Rising global temperatures are increasing the risk that people will be exposed to extreme heat for weeks at a time. In one high-risk summer, 2024, Phoenix saw 39 days with temperatures that didn’t drop below 90 F (32.2 C), even at night.


So, if you have a parent or grandparent facing a heat wave, particularly in a rural area, consider asking not just whether they’re drinking enough water to stay healthy but also whether their back or knees have been worse than usual. The pain may be connected.

Feinuo Sun receives funding from the Center for Aging and Policy Studies (headquartered at Syracuse University), which receives funding from the National Institutes of Health (Grant No. P30AG066583).
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Cyclospora spreads through human waste – so how did it get on food?

theconversation.com · Joan Rose, Professor of Water Research; Director, Water Alliance, Michigan State University

A sign warns passers-by that irrigation in the area uses treated sewage wastewater. Lindsey Nicholson/UCG/Universal Images Group via Getty ImagesThe nationwide cyclospora outbreak is very likely a result of sewage contamination in the food supply, according to scientific researchers and public health officials.


The parasite’s spread can become a self-perpetuating cycle. Cyclospora is found only in humans, where it replicates in the intestinal tract, causing severe diarrhea. The organism reproduces by releasing oocysts, which are excreted in those human feces. In the U.S., feces usually end up in sewage systems. 


In many states, sewage water is treated – though not always in ways that remove or kill the oocysts – and then released into waterways and can be used to irrigate crops. The oocysts mature in the environment with warm temperatures in about a week. Then a human comes along and eats the irrigated food or drinks the water and gets sick, releasing more oocysts into sewage systems. 


I am a public health water microbiologist who collects sewage water and tests it for evidence of harmful pathogens, such as cyclospora. The first time I studied cyclospora was in the first outbreak ever documented in the U.S., a small, 45-case outbreak in Florida in 1995. 


The cause was initially suspected to be strawberries grown in California, but later it was determined it was more likely due to imported contaminated raspberries from Guatemala. That country’s raspberries were also associated with much larger outbreaks in 1996 and 1997. At the time, little was known about this single-celled protozoan pathogen.


More than 30 years later, the largest outbreak ever recorded in the U.S. has sickened more than 22,000 people, and contributed to the deaths of two in Michigan, where I live and work. Using treated sewage to irrigate crops is common in many places, especially where groundwater and surface water are in short supply.





What’s in wastewater


There are two reasons researchers like me collect sewage and monitor what’s in it.


The first is to evaluate levels of disease in a community. Measuring viruses such as SARS-CoV-2 in untreated sewage helped paint a picture of the spread of COVID-19 and the emergence of variants as the pandemic continued.


The second reason is to determine whether and how sewage treatment removes, inactivates or kills pathogens.


It is not easy to measure cyclospora oocysts in sewage, contaminated water or food. Even modern laboratory methods have trouble reliably detecting low levels of oocysts, which can still cause disease.


Cyclospora oocysts have been found in sewage around the world. A range of studies across the world shows that they can be detected in up to 25% of sewage samples – but not all studies report how high or low the concentrations of the oocysts were. So it can be hard to say exactly how widespread it is.


A person who is infected with cyclospora excretes somewhere between 100 and 10,000 oocysts per gram of feces for as long as 60 days. Based on what is known about other fecal pathogen excretions from patients, related to the concentrations of those pathogens in sewage, I estimate that there could be anywhere from 1 to 100 oocysts per liter in sewage.


Our laboratory at Michigan State University is developing a method to more accurately detect this parasite even at lower levels in sewage. This type of wastewater surveillance may help determine when an outbreak is beginning to subside and where larger numbers of people are still affected. In addition, this information could allow sewage treatment plant managers to regularly monitor their discharges. 



            [image: A view through a microscope shows a small colored circle of a cyclospora oocyst.]
            
              A magnified view of a stool sample, seen through a microscope, reveals Cyclospora cayetanensis oocysts.
              Smith Collection/Gado/Getty Images
            
          

What happens during sewage treatment?


There isn’t clear data on how well standard sewage treatment processes reduce the numbers of cyclospora oocysts. But there is information on two other similar protozoa that also cause significant diarrhea in humans: Cryptosporidium produces an oocyst about half the size of cyclospora, and giardia produces a cyst that is similar in size to cyclospora.


From 2001 to 2003, my laboratory studied the occurrence of those protozoa at six sewage treatment plants – one each in Arizona and California and four in Florida. All had been approved by their respective state regulators for nonpotable reuse, including irrigation of landscapes and, in some cases, crops.





In that study, we found these protozoa in all the untreated sewage we tested, indicating there is some portion of the population that is infected and excreting their cysts or oocysts. 


The five treatment plants whose processes included disinfection with chlorine were able to get rid of a high percentage – but not all – of the protozoa in their discharged wastewater. Some cysts and oocysts remained intact, with the potential to cause disease, even in water that had gone through the entire treatment process, as it is known that wastewater chlorination does not kill these protozoa.


From that data, it seems reasonable to assume that at least some small proportion of cyclospora oocysts also survive sewage treatment processes and are released back into the environment, where they can survive for months.



            [image: An aerial view of a field with sprinklers spraying water on the crops.]
            
              Crops are commonly irrigated with reclaimed sewage wastewater.
              David McNew/Getty Images
            
          

What about reuse?


Across the U.S., 200 billion gallons of treated sewage wastewater are used for irrigation of agricultural lands each year.


Some of that wastewater undergoes additional filtration and disinfection for reuse before being spread directly on landscapes or crops. The volumes, however, are not readily known. And other treated sewage, which undergoes only standard secondary treatment, is discharged into rivers, streams and reservoirs that could provide irrigation water.


But few states regulate efforts to remove or monitor protozoa such as cyclospora in treated sewage. Filtration can remove protozoa but must be designed and operated correctly. Chlorination is not effective, but ultraviolet light does inactivate cryptosporidium and eimeria, a chicken protozoan highly related to and used as a surrogate in studies testing methods of killing cyclospora by the food safety industry.


What is needed for better risk assessment and management?


As floods and droughts occur routinely across the U.S. and around the world, sewage may overflow into bodies of water or be used directly on crops. That increases the risk that diseases, including protozoa such as cyclospora, which are transmitted through ingestion of fecal matter, may spread through food and water supplies.


And because cyclospora oocysts mature in outdoor heat, it is possible that increasing temperatures, such as heat domes, could speed up their maturation, exposing more people to the infectious form of the parasite.


Modern technology and techniques are capable of monitoring water quality, detecting harmful pathogens and eliminating them. Expanding monitoring of wastewater for protozoan diseases and other dangers can help prevent outbreaks and slow the spread of disease from sewage-contaminated water in the future.

Joan Rose receives funding from Michigan Department of Human Health Services for Wastewater Surveillance. In the past she has been supported by the USEPA and the Water Research Foundation to evaluate microbes in wastwater and water. She is affiliated with International Water Association, Water Environment Federation and American Water Works Association. She is co-chair of the International Joint Commission's Health Professionals Advisory Board.
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Class, let’s watch a short video – more than 75% of teachers say they use YouTube in the classroom

theconversation.com · Cody Pritchard, Doctoral Candidate of Education, University of Tennessee · Jeff Carpenter, Professor of Education, Elon University · Joshua Rosenberg, Assistant Professor of STEM Education, University of Tennessee

Most teachers who use YouTube report showing it on a big screen to the entire class.  Pressmaster/iStock via Getty Images Approximately three-quarters of 393 preschool and K-12 teachers in the U.S. say they use YouTube for instructional purposes, with roughly half using it on a daily or weekly basis, according to our new nationally representative survey. 


Those findings come from our new research, published in June 2026 in Educational Researcher, an academic journal. 


Our sample included teachers from all grade levels and subject areas, and from across public, charter and private schools. 


Our results revealed that teachers who said they use YouTube as an instructional tool do so for a considerable amount of classroom time, alongside other common teaching methods like lectures and group work. 


Of the 76.5% of respondents who said they use YouTube for teaching, an average of 17.9% of their total yearly instructional time was spent showing instructional videos, ranging from 1% to 100% of instructional time.  


Rather than allowing students to watch videos on their own devices, most teachers reported showing videos on a big screen to the entire class. This might include showing a classic 20-minute episode of “Bill Nye the Science Guy” or a 5-minute “PragerU Kids” video, made by a conservative media nonprofit. 


Respondents said they use both of those video sources, alongside a number of other content creators featured on YouTube. 


In our other study, which is still under review with an academic journal, we saw some small differences in teachers’ use of YouTube across grade levels – with pre-K teachers reporting being slightly less inclined than other teachers to use instructional videos to support their teaching. 


But these differences were not statistically significant, suggesting that YouTube is used more or less at the same frequency by pre-K through 12th grade teachers.



            [image: A group of children sit on the floor looking at a screen that shows cartoon characters and the words 'I'm done in the restroom.']
            
              Teachers who use YouTube for teaching said they use an average of 17.9% of their total yearly instructional time showing instructional videos.
              Brian van der Brug/Los Angeles Times via Getty Images
            
          

Why it matters


There is growing concern among parents about the amount of time their children spend watching YouTube at school, leading some school districts to ban the platform on student devices outright. 


While the debate over screen time has primarily focused on students’ personal use, there has been less focus on how teachers are using the platform as part of their lessons. 


YouTube is not specifically designed for educational purposes, and its algorithm that recommends content tends to prioritize increasing user watch time over providing material that may be best for learning. 


There are some teacher-trusted educational channels hosted on YouTube, such as “Khan Academy” and “Crash Course.” which offer a host of explanatory videos on numerous subjects ranging from math to social studies.


But just about anyone can create and upload content to YouTube. 


Prior research indicates that teachers are relying more on digital online resources found on sites like Teachers Pay Teachers and Pinterest than they once did. This work suggests that traditional curricular resources, such as textbooks, are playing a less prominent role determining what information is presented to students.


Our research suggests that pre-K through 12th grade teachers widely use YouTube as a staple of classroom instruction – not as an occasional supplement. 


What still isn’t known


While research from Spain and Australia suggests that educators are not always rigorous in screening the YouTube videos they use for teaching, what is still unknown is the exact YouTube videos and content creators that teachers are relying on when they present information to students. 


Nor do we know the impact that using instructional videos has on student learning. Given the widespread adoption of YouTube videos by K-12 and preschool teachers, it is becoming increasingly critical to understand the educational value that these video resources offer.


The Research Brief is a short take on interesting academic work.

Cody Pritchard received funding from the Graduate Student Research Award provided by the University of Tennessee, Knoxville, to conduct this research. The opinions expressed in this article are only those of the authors and do not necessarily reflect those of the University of Tennessee. 
Jeff Carpenter and Joshua Rosenberg do not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and have disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/class-lets-watch-a-short-video-more-than-75-of-teachers-say-they-use-youtube-in-the-classroom-288250
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