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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).


Original: https://theconversation.com/chronic-pain-is-missing-from-americas-heat-warnings-289364
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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.



Original: https://theconversation.com/cyclospora-spreads-through-human-waste-so-how-did-it-get-on-food-289020
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Lightning strikes kill thousands globally each year, but for those who survive, the storm is far from over

theconversation.com · Daile Zhang, Assistant Professor of Atmospheric Sciences, University of North Dakota

Survivors of lightning strikes often struggle to find physicians who know how to treat them. Rakesh Bakshi/AFP via Getty ImagesEvery year, an estimated 6,000 to 24,000 people are killed by lightning across the world, and many more are injured. 


Obviously, there is a wide range in these numbers, and that’s due to the fact that these estimates are built on limited and incomplete information.


I’m a lightning researcher at the University of North Dakota. I study both the physics of lightning and its impact on people. The physics is the same no matter where you are, but the impacts can be very different depending on where you live. 


Research on the health effects of lightning strikes is sparse even in the U.S., but in Central Africa – one of the most lightning-active regions on Earth – researchers like me know almost nothing about who is being struck and what happens to them. That’s why I’ve spent the past 10 years working with the African Centres for Lightning and Education Network, a nonprofit organization that works to reduce deaths, injuries and property damage from lightning across Africa, to build the largest publicly available database on lightning casualties on the continent.


Central Africa’s unique circumstances


Our team began collecting data for the database in January 2018, covering 46 of the 54 countries in Africa. As of June 2026, it had over 2,100 entries. I’ve been using this information to better understand when, where and why these deaths and injuries happen.


Many lightning incidents go unreported, especially in the Global South, where there may be poor internet accessibility, civil unrest or cultural beliefs that attribute lightning strikes to supernatural forces.


Then there’s the language barrier: On the African continent alone, at least 75 languages each are spoken by more than a million people, and hundreds more are spoken by smaller populations. This makes it difficult to track news reports of lightning strikes around the world even where they are available.





Africa experiences an average of 2 million to 4 million lightning strikes annually.


Near the equator, the Congo Basin, receives intense solar heating year-round. Water vapor from the Congo rainforest, the world’s second-largest rain forest after the Amazon, constantly fuels warm and moist air from the Gulf of Guinea. The Adamawa Plateau and Cameroon Highlands force that air upward, creating some of the most electrically active thunderstorms on Earth.



            
            
              
              Map created using Vaisala's GLD360 data from 2016-2025 by Daile Zhang at the University of North Dakota, CC BY
            
          

Exposure and vulnerability


But the frequency of lightning alone in this region doesn’t explain the high number of injuries and deaths from strikes in Africa. The real story is also about exposure and vulnerability.


To understand where lightning poses the greatest threat, our team created a way to measure and compare risk across countries. We assigned a score to each country based on three things: how many lightning strikes occur there, known as “hazard”; how many people are injured or killed relative to the population, or “exposure”; and how vulnerable the population is, based on gross domestic product per capita, according to the World Bank. We then calculate an overall risk score by multiplying those scores together.


Of the 15 African countries where my team and I have enough data to calculate risk, 14 fall in either high or very high lightning risk categories. The only exception is South Africa, where the lightning hazard is moderate, vulnerability is low, and a strong lightning research team has helped drive safety improvements. The higher number of reported lightning incidents in South Africa is due to the fact that the country has better reporting systems, wider media coverage and a predominantly English-speaking population, which makes incidents easier to document and share. 


In soon-to-be published research from our team, we found that 87% of the lightning fatality incidents in Africa involved more than one victim, compared to fewer than 10% in developed countries. Mass casualty incidents have been consistently reported in Uganda.


This stands in sharp contrast to developed countries. In the U.S., the National Lightning Safety Council reports that 517 people died from lightning between 2006 and 2025. From historical data, it is estimated that more than 90% of those struck by lightning survived. In Canada, researchers estimate that nine to 10 people die and 92 to 164 are injured from lightning strikes each year.


These high survival numbers are likely due to the fact that most people have access to lightning-safe buildings and vehicles and can reach emergency care quickly.


But in Africa, we’ve found that about half of the lightning incidents occur indoors. The National Lightning Safety Council slogan, “When thunder roars, go indoors,” simply doesn’t apply, because most of the buildings, including schools, homes, churches and marketplaces, are not lightning safe.


A lightning-safe building requires a properly designed and maintained protection system that meets international standards. Many buildings in Africa have no protection at all, while others rely on a single, often poorly maintained arrester that may not meet international standards and is not designed to protect an entire building.





Beyond statistics


In addition to gathering data about lightning strikes, our team also interviews survivors to learn more about the health effects of being struck by lightning.


One woman we spoke with, a nurse, recalls that she was vaccinating children at a primary school when she was struck by lightning with such force that she was thrown through a classroom window. Her clothes caught fire, and she lost consciousness immediately. She was in the hospital for four days and still suffers from chronic pain, partial paralysis in her legs and memory loss.


Before the strike, she was a healthy and active nurse. Now, she struggles to walk and had to leave her job. She works at a friend’s clinic when she can, but there are days the pain is too severe to go to work.


Sadly, in another incident 10 years later, 18 children were killed and 38 injured by a lightning strike in the very same classroom where she had been struck.


The building had no lightning protection system at the time of either strike. In 2016, African Centres for Lightning and Education Network installed a lightning protection system.



            
            Lightning strike survivors can experience a range of symptoms, from memory loss to hearing problems to nerve damage. Survivors often struggle to find a doctor who believes their symptoms are real.
          

A challenging diagnosis


This nurse’s story is unfortunately not unique among lightning survivors, who often face major health challenges for the rest of their lives. To others, they may seem lucky. But surviving a lightning strike is often the beginning of a long and lonely medical journey.


More than two-thirds of lightning strike survivors in the U.S. do not have visible scars, according to surveys from the U.S.-based nonprofit Lightning Strike & Electric Shock Survivors International. But they often develop lasting, invisible conditions, such as brain injury, chronic pain, swelling, memory loss, tinnitus and difficulty concentrating, with symptoms varying widely from person to person. 


Many face huge medical bills, disabilities that prevent them from returning to work and result in lost income, and even personality changes that strain their personal relationships. Children who are injured often develop learning disabilities as a result of brain injury caused by the lightning strike, affecting their memory, concentration and ability to keep up in school.


And yet, when they go to the doctor, they often encounter skepticism. Because there are rarely visible scars, many survivors are told their symptoms are psychological or, worse, imaginary. And survivors in both Africa and the U.S. report that even if they find a doctor who believes them, very few physicians are trained in treating lightning injury.


All of this can take a heavy toll on survivors’ mental health. After surviving a traumatic event, survivors often face a double blow: Even their own doctor doesn’t believe them or know how to help them. One lightning strike survivor founded Lightning Strike & Electric Shock Survivors International in order to offer support and resources for survivors and their families. Many survivors told me they consider the organization’s semiannual conferences to be a lifeline.


In parts of Africa where even basic medical care is hard to come by, people suffering from lightning injury also face a lack of competent care. As my colleagues and I move ahead with our research in Africa, we hope that collecting more data about survivors will inform education both for the public on lightning safety and for doctors on treating lightning injury.


It also reminds us that whether in the U.S. or in Africa, survival is not the end. Lightning only lasts a fraction of a second, but the aftermath can last a lifetime.

Daile Zhang is affiliated with African Centres for Lightning Education Network. She serves as the Board of Directors.

Daile Zhang attended lightning survivors group meetings organized by Lightning Strike & Electric Shock Survivors International, a 501(c)3 nonprofit, as part of the reporting for this article. The author has no financial or organizational affiliation with the group.


Original: https://theconversation.com/lightning-strikes-kill-thousands-globally-each-year-but-for-those-who-survive-the-storm-is-far-from-over-286721
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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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How do computers talk with voices that sound like people?

theconversation.com · Tam Nguyen, Associate Professor of Computer Science, University of Dayton

How often do you hear a phone, computer or video game speak with a humanlike voice? Phynart Studios/E+ via Getty Images

Curious Kids is a series for children of all ages. If you have a question you’d like an expert to answer, send it to CuriousKidsUS@theconversation.com.






How is a text-to-speech voice made? – Sarah G٫ age 11٫ Seguin٫ Texas







When you talk to computerized assistants like Siri or Alexa, they reply in voices that sound very human. But how do computers, smartphones and apps actually talk like a person? They use a technology called text-to-speech. 


When you speak, your lungs push air up your windpipe and through the vocal cords in your throat. That makes the vocal cords vibrate, which creates sound. Your brain tells your mouth, tongue and lips to shape that sound into words. 


I’m a computer engineer who researches how computers create realistic experiences for people. A computer simulates this process of making spoken words. It sends electrical signals to a tiny speaker, which vibrates really fast. The vibrations push against the air surrounding the speaker, creating sound waves. Software in the computer controls those electrical signals in order to shape the sound waves to create speech. 


If a computer wants to say “Hello, how are you?” it breaks each word into bits of sound called phonemes. Phonemes are the smallest building blocks of speech, such as the sounds “sh,” “short i” and “p” to say “ship.” The software creates the phonemes and groups them in the correct order to form words: “Heh” “lo” “how” “r” “u”? The human brain and mouth create and connect phonemes, too.






            
            People began trying to make machines speak like humans in the 1700s.
          

Robot speech


Way back in the 1700s, inventors tried to make machines work like your lungs and throat do. They used bellows – a big bag that a person could squeeze – to push air from inside the bag through pipes, whistles and leather tubes. The sounds that came out were squeaky, weird and creepy.


The first electronic speech machines, called synthesizers, were built in the 1930s. One famous machine was called Voder, which made its debut at the 1939 World’s Fair in New York City. Voder looked like an organ. A person had to press electronic buttons, keys and foot pedals to get it to gasp out basic phrases like “Good morning!” 


Computers began speaking by putting together phonemes in the 1960s, creating stiff, robotic speech.


Pieces to a puzzle


Old computer voices often sounded robotic and choppy, like “He-llo-hu-man-I-am-a-com-pu-ter.” This happened because older software programs had to stitch together small sounds that had been mapped out from recorded voices. The maps, called spectrograms, look like graphs with peaks and valleys representing how strong each tone was at each instance when a sound happened. 


The programs put the maps together like pieces in a puzzle and turned them back into sounds. That method worked, but it sounded very unnatural.



            
            Early computer-synthesized speech sounded stiff and robotic.
          

Today’s computers use machine learning, a kind of artificial intelligence, to sound like a person. Engineers and scientists train an AI program by giving it many hours of recordings of real people talking. The machine learning software analyzes patterns in the speech. That includes everything from how people breathe to when they laugh and to how their voices sound higher when they get excited. 


The patterns allow the computer to shape phonemes into words and sentences in all the subtle ways people do.


This advanced technology even allows a sophisticated AI computer to listen to a recording of your voice for just a few seconds, learn your exact speech patterns and copy it. It can then say sentences you have never actually spoken, in a voice that sounds just like yours.


Helpful and harmful voices


Text-to-speech software helps millions of people every day. In cars, it gives directions so drivers can keep their eyes on the road. It can read news articles and websites for people who are blind, and it can give a voice to people who cannot speak.


Like some other powerful technologies, the software can also be misused. Advanced software can create highly realistic fake voices, sometimes called audio deepfakes. These synthetic voices can sound almost identical to a real person’s voice by learning from a short sample of their speech.


Scammers can use this technology to impersonate family members, co-workers or celebrities. They can make phone calls or leave voice messages that try to fool people into believing bad information. Scientists and engineers are working to make tools that can identify fake voices to help stop scammers.


So the next time you hear a phone, computer or video game speak with a human voice, you know how it was able to it without having lungs, vocal cords, lips or a tongue!





Hello, curious kids! Do you have a question you’d like an expert to answer? Ask an adult to send your question to CuriousKidsUS@theconversation.com. Please tell us your name, age and the city where you live.


And since curiosity has no age limit – adults, let us know what you’re wondering, too. We won’t be able to answer every question, but we will do our best.

Tam Nguyen receives funding from National Science Foundation.


Original: https://theconversation.com/how-do-computers-talk-with-voices-that-sound-like-people-285903
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Colorado prepares for screwworms, as the pest that was eradicated in 1966 returns to the US

theconversation.com · Sarah Tomlinson, Veterinarian and Senior Research Scholar, College of Veterinary Medicine and Biomedical Sciences, Colorado State University

New World screwworm flies lay their eggs in the living tissue of warm-blooded animals. Ramdan Fatoni/iStock via Getty ImagesNew World screwworm, a concerning pest that mainly impacts livestock and wildlife, was detected in South Texas in June 2026. It has since expanded northward in Texas, and there was one case in New Mexico as of July 23, 2026.


The cases mark the return of a pest that was eradicated from the U.S. in 1966. 


As of July 23, there have not been any screwworm cases in Colorado. However, the state has a multiagency response plan in place in case screwworms show up.


Screwworms’ return has heightened concern among the livestock industry, animal health officials and pet owners. In livestock, screwworm infestation can lead to production losses and negative economic impacts. In pets, screwworms can lead to extensive and potentially life-threatening tissue damage if not treated.


I am a veterinarian at Colorado State University Veterinary Diagnostic Laboratories.  I have over 20 years of regulatory veterinary medicine experience with the U.S. Department of Agriculture and expertise in leading federal animal health programs, laboratory network coordination, surveillance, epidemiology, disease outbreak response and diagnostics. I work closely with Ashley McGrew, a veterinarian who oversees the lab’s parasitology section and as a board-certified parasitologist is trained to identify specific fly larvae. 



            [image: The first portion of a yellowish, slightly translucent worm stands in front of a red background.]
            
              New World screwworm larvae gets its name from its screwlike appearance. Adult New World screwworm flies are about the same size or slightly larger than a common housefly and have orange eyes, a metallic blue or green body and three dark stripes along their backs.
              John Kucharski/USDA
            
          

What is New World screwworm?


New World screwworms are the parasitic larvae of a species of fly that lays eggs in the living tissue of warm-blooded animals. They get their name from the larvae’s screwlike appearance. Screwworm flies often lay eggs in open wounds or warm, sensitive areas, such as in the nose, ears, genitalia or the navel of newborn animals.  


After the eggs hatch, the larvae feed on the host animal’s tissue. The feeding causes a deepening of the wound, damage to the tissue and sometimes death if not detected in a timely manner. Screwworms can infest livestock, wildlife, pets and birds. People are rarely infested.


The risk for humans and most animals in the U.S. is low. Screwworms are not contagious and do not spread directly from animals to people or from person to person. However, a person with suspicious lesions should seek immediate medical attention.


What’s being done about screwworms?


The USDA has been closely monitoring New World screwworms since the 1960s. Since then, the USDA, in partnership with Panama, has been utilizing the sterile insect technique to control screwworm populations. 


This method works by exposing screwworm larvae to gamma radiation, a specific type of electromagnetic radiation, which sterilizes the larvae. When they grow into adult flies, they are released by the millions in and around areas where screwworms have been found as well as barrier zones to curb their movement. The released sterile male flies mate with wild flies who lay infertile eggs that do not hatch. Over time, screwworm populations gradually decrease.


After many decades of control, the flies began progressing northward from Central America in 2024. That prompted the USDA to close the Mexican border in July 2025 to live cattle and horses as a precautionary measure. The closure has had negative impacts on the U.S. beef industry. Since then, the USDA, wildlife agencies and southern border states have conducted active surveillance for screwworms.


The USDA has also developed a robust New World screwworm response playbook to coordinate federal, state and public health efforts in the U.S.



            [image: A digital sign placed next to a road alerts drivers of an upcoming checkpoint for screwworms.]
            
              Southern border states are actively monitoring screwworms through livestock checkpoints.
              Joel Angel Juarez/Getty Images
            
          

Experts do not know exactly why the New World screwworm has reemerged in the United States. Similar to what scientists have seen among diseases carried by ticks and mosquitoes, pest habitat ranges are expanding globally due to changes in environment, ecology and populations.


In Colorado, the likelihood of the screwworm fly establishing a permanent population is relatively low across much of the state due to higher altitudes and freezing temperatures. However, the Colorado Department of Agriculture has been preparing an emergency response plan. 


The plan ensures coordinated action between Colorado’s Department of Agriculture, Colorado Parks and Wildlife, the Colorado Department of Public Health and Environment and the USDA. Animals entering Colorado from areas with reported screwworm cases now require certificates for movement issued by an animal health official in the affected state and must meet enhanced health inspection requirements. 


Colorado State University Veterinary Diagnostic Laboratories’ full-service parasitology laboratory routinely identifies animal parasites in livestock, pets and wildlife. As a member of the National Animal Health Laboratory Network, which conducts surveillance and testing for animal disease outbreaks, CSU will provide support to the state if screwworm is detected here. 


What can livestock and pet owners do?


Livestock and pet owners should use pest control strategies, such as maintaining clean spaces for their animals and using insecticides, barn treatments and fly traps, to try to keep flies away from their animals. 


Livestock and pets should also be monitored for any wounds with evidence of larvae. That includes the wound draining fluid, having a foul odor or getting bigger. Animals may show signs of discomfort if they have screwworms, such irritation and restlessness, head-shaking, biting or licking at wounds, decreased appetite, depression and separation from the herd.



            [image: A microphone is placed in front of a white sign with the words war on screwworm in red lettering and a picture of a green fly]
            
              A USDA press conference provides updates on screwworms in Kerrville, Texas, on June 9, 2026.
              USDAgov/Flickr
            
          

Livestock and pet owners should contact their veterinarian with any concerns or suspicion of screwworms, especially if the animal has unusual wounds or signs of larval infestation. If detected early, animals can be treated and fully recover from infestation.


Any suspected case must be reported to the Colorado State Veterinarian’s Office or the USDA area veterinarian in charge immediately. For suspicious cases involving wildlife, contact Colorado Parks and Wildlife.


Screwworm is detected by finding larvae present on an animal. The larvae are then collected by a veterinarian and submitted to a laboratory for identification. Currently, all screwworm suspect samples are required to be submitted to USDA’s National Veterinary Services Laboratories for official confirmation.


If New World screwworm is identified in an animal in Colorado, state or federal officials will conduct an investigation to understand how the animal became infested. 


The state’s Department of Agriculture will work closely with livestock owners to help eliminate screwworm within the herd and prevent further spread. Culling groups of animals will not be used for general control and eradication of screwworm. However, separating out affected animals and temporary control of their movement will be important components of a herd-management plan.


Read more of our stories about Colorado.

Sarah Tomlinson 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/colorado-prepares-for-screwworms-as-the-pest-that-was-eradicated-in-1966-returns-to-the-us-286522
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How do scientists know if climate change made a heat wave, extreme storm or wildfire worse?

theconversation.com · Kevin T. Smiley, Associate Professor of Sociology, Louisiana State University  · Deepti Singh, Associate Professor School of the Environment, Washington State University · Jennifer Marlon, Research Scientist, Yale University · Jim Hurrell, Professor and Scott Presidential Chair in Environmental Science and Engineering, Colorado State University

People try to stay cool on the sweltering streets of Manhattan during a heat wave in July 2025. Spencer Platt/Getty ImagesWhen a devastating heat wave, hurricane, flood or wildfire strikes, people often want to know: How much did human-caused climate change influence this event, if at all?


For many years, scientists could answer that question only in general terms. They knew that human-caused climate change was increasing the frequency or intensity of some kinds of extreme weather, but determining its influence on a particular event was much more difficult.


Today, researchers can provide a scientifically grounded answer that assesses whether climate change made a heat wave hotter, increased rainfall from a hurricane, or made a drought more severe. But the answers are not always straightforward, and they are not equally certain for every type of extreme event.



            [image: A person walks through a flooded street with damaged buildings, including a church, behind them.]
            
              Rapid attribution studies suggested that climate change made the heavy rainfall from Hurricane Helene’s remnants, which devastated mountain communities like Marshall, N.C., more likely than if the storm had occurred in a cooler climate.
              Jabin Botsford/The Washington Post via Getty Images
            
          

We served on the 14-member National Academies of Sciences, Engineering, and Medicine committee that produced a new report that reviewed where this rapidly developing field, known as extreme event attribution, stands today.


The report concludes that advances in weather and climate data, climate models and attribution methods have substantially strengthened scientists’ ability to assess the influence of climate change on many types of extreme events, while also identifying important scientific limitations. 


How can scientists study a single event?


Weather events result from many interacting factors, including the day-to-day state of the atmosphere.


Scientists conducting extreme event attribution studies aren’t asking whether climate change caused a hurricane, heat wave or flood. Instead, they’re asking how climate change influenced that event: How would this event have differed in a world without increased greenhouse gases, and how have the chances of it occurring been altered by warming?


Researchers answer that question using two complementary approaches:



	One compares how often that type of event, for example an extreme downpour that causes flooding, occurs in today’s climate with how often it would have occurred in a climate without human-caused climate change.


	The other examines how climate change altered the characteristics of the event that happened; for example, whether a hurricane produced more rainfall or a heat wave became hotter because the atmosphere has warmed.





Both approaches combine weather and climate data, physical understanding of how the climate system works, and computer models. Scientists can compare results from multiple approaches to determine whether they point to the same conclusion and how much confidence to place in the results.


For example, studies of Hurricane Harvey, which dumped 50 inches of rain in parts of the Houston area in 2017 and caused widespread flooding, concluded that climate change increased the amount of rainfall the storm produced. Multiple studies using different approaches reached broadly consistent conclusions, illustrating how scientists conducting attribution studies can build confidence in the conclusions by drawing on several independent lines of evidence.


Scientists are more confident about some events than others


One of the report’s most important conclusions is that attribution science is not equally able to assess every kind of extreme weather.


Confidence is highest for events whose relationship to a warming climate is well understood and well represented in climate models.



            [image: Bubbles show which extreme events can be most easily assessed for the role of climate change]
            
              Scientists have the highest confidence in extreme attribution for events with temperature extremes and the lowest confidence for convective storms, such as tornadoes. The bubble size is proportional to the number of extreme event attribution studies conducted.
              National Academy of Sciences
            
          

Extreme heat is the clearest example. As greenhouse gas concentrations have increased with the burning of fossil fuels, just about every region of the world has experienced more frequent and more intense heat extremes. Scientists understand how increasing greenhouse gases warm the atmosphere and make heat extremes more likely and more intense, making it possible to attribute many individual heat waves with high confidence.


Confidence is also relatively high for attributing the contributions of climate change for large-scale heavy rainfall events, tropical cyclones, and droughts in some regions. A warmer atmosphere is thirstier – it draws more moisture, worsening droughts and fueling heavier downpours when storms form.


The contribution of climate change remains more difficult to assess for other weather hazards. Severe thunderstorms, tornadoes, large hail and damaging straight-line winds depend on small-scale atmospheric processes that global climate models still struggle to represent accurately. Data for these events is also less complete, making it harder to detect long-term changes and evaluate climate models.


Some events are becoming increasingly complex. For instance, multiple events can occur simultaneously or in succession, leading to compounding or cascading effects, such as drought that worsens wildfire risk. Attribution science is just beginning to account for these interactions.


These challenges do not mean climate change has no influence on these events. Rather, they reflect a fundamental principle of science: confidence depends on the strength of the available evidence.


Understanding how climate change influences extreme events helps communities, businesses and governments better assess changing risks, improve planning and infrastructure, and make more informed decisions about preparedness and adaptation. Just as importantly, knowing where confidence is lower helps ensure that decisions remain grounded in the strength of the available scientific evidence.


Why attribution science is getting better


The science of extreme event attribution has progressed significantly since the National Academies’ last assessment of it in 2016. 


Researchers now have access to longer and better observational records from weather stations, satellites and other monitoring systems. Climate models have become more sophisticated, better representing the physical processes that produce extreme weather, thus representing many types of extreme weather more realistically.


At the same time, the number of attribution studies analyzing climate change’s role in extreme events has grown considerably, covering more types of extreme weather and climate events than a decade ago. International research groups now apply established methods to conduct rapid attribution studies, often within days of disasters, providing scientifically grounded information while events are fresh in the public mind.



            [image: Cattle gather around a pond with low water levels amid a very dry landscape.]
            
              Studies suggested that higher temperatures caused by anthropogenic climate change turned the 2020-2022 Western drought into an exceptional drought. In some areas, ranchers facing drying rangeland sold off cattle.
              Justin Sullivan/Getty Images
            
          

Scientists are also asking a new question: How did climate change affect the results of the event? For example, how did it affect the number of heat-related deaths, the extent of flooding, economic losses or ecological damage?


Hurricane Harvey again provides a useful example. The National Academies report highlights research showing that climate change increased Harvey’s rainfall by roughly 20% to 38%. Studies also found that the increase in rainfall attributed to climate change led to a proportionally even larger increase in the number of flooded properties, showing that relatively modest increases in the intensity of an extreme event can sometimes translate into much larger increases in societal impacts.


Extreme weather and climate change moving forward


As extreme weather affects communities around the world, attribution science is becoming an increasingly robust way to understand how climate change influences individual extreme weather events, providing information that can help communities prepare for and adapt to future risks.


Equally important, attribution studies identify where scientific confidence is high, where important uncertainties remain, and where additional research is needed. Together, these advances help ensure that scientific conclusions remain grounded in observations, physical understanding and careful analysis.

The authors 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/how-do-scientists-know-if-climate-change-made-a-heat-wave-extreme-storm-or-wildfire-worse-288232
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Pennsylvania roads are being coated in radioactive wastewater − here’s why

theconversation.com · William Burgos, Professor of Environmental Engineering, Penn State · Nathaniel Warner, Associate Professor of Environmental Engineering, Penn State

Brine, a mixture of salt and water, is sprayed onto roads to prevent snow and ice from sticking or freezing to the pavement. Portland Press Herald Collection via Getty ImagesPennsylvania’s roughly 100,000 oil and gas wells produce wastewater that’s many times saltier than seawater and contains radium, a known carcinogen. For decades, that saltwater, called brine, was spread on dirt and gravel roads across the state to control dust and also on paved roads to melt ice.


The state Department of Environmental Protection halted the practice in 2018, but residents continue to report oil and gas brine being spread in their communities. Now, a permit issued by the Department of Environmental Protection in May 2026 could open a new path for oil and gas well wastewater to be sold as a commercial product that could be purchased by road maintenance operators or snow removal businesses.


William Burgos and Nathaniel Warner, professors of environmental engineering at Penn State, have spent years testing whether oil and gas brine actually works as a road dust suppressant. Road dust is an issue because fine particles generated from traffic can get into residents’ lungs and cause respiratory issues, and the dust also reduces visibility, which can lead to accidents. Burgos and Warner spoke with The Conversation U.S.’s Pittsburgh Editor Cassandra Stone about what’s in the brine, why it fails at the job it’s supposed to do and what the new permit means for Pennsylvanians.


What is oil and gas brine, and why is it being spread on Pennsylvania roads in the first place?


Oil and gas wells produce a significant amount of water, called produced water or brine, along with the oil and gas they recover. In northwestern Pennsylvania, the ratio is around eight barrels of water per barrel of oil. The water is very salty – often five to 10 times as salty as seawater. It is generated from both conventional oil and gas wells and unconventional, or “fracked,” gas wells – such as those used to extract natural gas from the Marcellus and Utica shales in Pennsylvania.


The Pennsylvania Department of Environmental Protection banned using brine from fracked gas wells for dust suppression or anti-icing in 2016, and issued a moratorium halting the road spreading of conventional oil and gas brine in 2018. Well operators had previously provided the brine to local townships for free. 



            [image: A highway lane with wet stripes running down.]
            
              Before 2018, brine from conventional wells was spread on roads to prevent ice from forming.
              Anadolu/Andolu collection via Getty Images
            
          

What’s in this water, and what do we know about its health and environmental risks?


Lots of calcium, sodium and chloride, but also radium – a radioactive element and known human carcinogen – as well as petroleum hydrocarbons and lead.


Most of these contaminants wash off the road and end up in streams and sediments. The salt can harm fish and other wildlife, and corrode bridges and automobiles. Salt from roads can also enter nearby drinking water wells.


Why are conventional and fracked well brine treated differently?


Geochemically, there is no obvious reason. Brines from conventional and unconventional wells are chemically very similar: Both are extremely salty and radioactive, and both contain heavy metals and organic contaminants. 


For example, in Pennsylvania, the combined activity of two radioactive forms of radium averaged 2,000 picocuries per liter in conventional oil and gas brine and 1,800 picocuries per liter in unconventional Marcellus Shale brine. 


There are numerous federal regulations from different agencies around discharges of radium to the environment, but many do not directly apply to oil and gas wastes. The EPA tries to follow the principle that radioactivity exposure should be “as low as reasonably achievable,” also known as ALARA. Their drinking water standard for combined radium activity is 5 picocuries per liter.


Obviously people are not drinking the oil and gas brine directly, but the problem is that we don’t know where the radium ends up after the brine has been applied to the road. It mostly washes off with runoff, but radium dried to the road could be remobilized as dust that someone inhales, or radium could accumulate in game fish eaten by fishermen.


Operationally, unconventional gas wells produce much more water than conventional oil wells, which may be the reason for the additional restrictions on disposal options. And historically, the two industries emerged under very different rules. Environmental regulations  were already in place in 2008 when the unconventional Marcellus Shale gas boom began, but conventional drilling dates to the Drake well in 1859 – long before modern environmental oversight existed.


How are these wastes regulated?


Produced water is regulated by the Office of Oil and Gas Management within the Pennsylvania Department of Environmental Protection. Most regulations rely on self-reporting by well operators. Operators of conventional wells are required to report the volumes of oil, gas and brine produced from each well every year. 


If an operator wants to classify their brine as a coproduct and use it for some purpose, they must submit a form to the department’s Bureau of Waste Management. There are no requirements to measure radium concentrations or demonstrate that the brine works for its new intended use.



            [image: A muddy roadside ditch appears flooded with dark-hued water.]
            
              Brine ends up in roadside streams or ditches through runoff and direct drainage after rain.
              Justin Sullivan/Getty Images News Collection
            
          

Does oil and gas brine work as a dust suppressant?


No. We designed multiple studies to determine whether oil and gas brine can suppress road dust. In the first, we used a laboratory method to measure the amount of dust generated from road material treated with various dust suppressants. Oil and gas brine was little to no more effective than rainwater – and some cases, they even increased dust compared with rainwater.



            [image: A heavy truck kicks up dust while driving on a rural road.]
            
              Penn State researchers found that oil and gas brines perform no better than rainwater at controlling dust on roads.
              David McNew/Getty Images News
            
          

We also conducted large-scale laboratory experiments and found that most contaminants in oil and gas brine, such as radium, completely washed off treated roads after a typical rainstorm. More road material washed off roadbeds treated with oil and gas brine than off those treated with calcium chloride, a commercial dust suppressant. Roads treated with oil and gas brine will not suppress dust, and they degrade faster and cost more to repair than those treated with plain water.


What is the Department of Environmental Protection’s new permit for, and why does it matter?


In May 2026, the department issued a permit for a brine production well that is drilled into an oil and gas formation.


This means that the same radioactive oil and gas brine wastewater could now be sold as a product from the well. The well operator is not yet required to demonstrate that it works for its intended use. 


How would road maintenance operators or snow removal businesses know if brine ends up in products they buy?


They wouldn’t. There are no disclosures required to inform a consumer that the product was sourced from oil and gas brine.


Is there anything currently happening about this issue in the state Legislature?


On June 10, 2024, the Pennsylvania House Environmental Resources and Energy Committee held a hearing on a bill for a complete ban on road-spreading of oil and gas brine. On June 8, 2026, the corresponding House Bill 84 was passed out of committee to the full House. Currently, there is no timeline for floor consideration. 


Read more of our stories about Pittsburgh and Pennsylvania.

William Burgos has received funding from the Pennsylvania Department of Environmental Protection and the US National Science Foundation  
Nathaniel Warner receives funding from the Pennsylvania Department of Environmental Protection and the US National Science Foundation
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The Benadryl Challenge isn’t going away – here’s how public health officials are trying to stop this deadly viral trend

theconversation.com · Andrew Yockey, Assistant Professor of Health and Kinesiology, University of Illinois Urbana-Champaign

Dangerous online trends have become a major public health problem. Xavier Lorenzo/Moment via Getty ImagesA dangerous social media trend that started in 2020 has persisted into 2026, with heartbreaking consequences.


In May and June 2026, four American teens died participating in the “Benadryl Challenge.” This trend encourages adolescents and young adults to consume excessive amounts of diphenhydramine – the active ingredient in Benadryl – to induce hallucinations.


One study has estimated that this challenge may have been responsible for as many 131 deaths in the U.S. between 2020 and 2024.


As with all online trends, the Benadryl Challenge is not limited by geographical borders. Though it originated in the U.S., public health officials in Canada have been warning parents and clinicians about the same trend since it began.


I research the powerful effects of social media on health behaviors such as substance use, sexual health and nutrition. The speed at which online trends like the Benadryl Challenge spread presents a new challenge for public health.


The science behind diphenhydramine overdose


Diphenhydramine is marketed under various brand names and is available over the counter as a treatment for allergies in numerous countries. The drug works by blocking a neurotransmitter called acetylcholine, which can help calm the body’s response to allergens.


Although therapeutic doses are generally safe, taking too much can result in severe anticholinergic toxicity. Symptoms of this condition include delirium, seizures, an abnormal heart rhythm, hyperthermia, coma and death.


Many young people may underestimate the drug’s potential risks because it’s inexpensive and available at nearly any pharmacy or retail store. Plus, teens are highly susceptible to peer pressure and fear of missing out, so they may not appropriately weigh the risks with social media users and influencers encouraging experimentation with this drug.


‘Over-the-counter’ doesn’t mean ‘safe’


The Benadryl Challenge highlights a broader public health challenge: the perception that medications available without a prescription are harmless. Even adults tend to consider diphenhydramine to be a “safe” household medicine.


But poison control centers and emergency departments have been responding to an increasing number of reports about intentional misuse of this and other over-the-counter medications among young people since 2020, with social media contributing to the rapid spread of dangerous behaviors.


In response, public health agencies have increasingly recognized that preventing medication-related harms requires both educating consumers and engaging with the digital environments where risky behaviors emerge.


In 2020, when videos of this trend first emerged on TikTok, the U.S. Food and Drug Administration issued a warning about the Benadryl Challenge, emphasizing the risks of high-dose diphenhydramine use among adolescents. The agency urged parents, caregivers and healthcare professionals to discuss medication safety with young people.


The FDA also contacted TikTok and encouraged the platform to remove videos promoting the challenge and to remain vigilant against similar content.


More broadly, governments have begun holding social media companies accountable for failing to protect children from harmful online content. For example, the European Union’s Digital Services Act and the United Kingdom’s Online Safety Act establish regulatory frameworks for penalizing platforms that fail to address risks to minors.



            [image: packet of Benadryl]
            
              Though Benadryl is commonly used and easily available, it’s not safe outside recommended doses.
              Smith Collection/Gado/Archive Photo via Getty Images
            
          

Global response to the Benadryl Challenge


Still, responses to the Benadryl Challenge outside the U.S. have largely consisted of public awareness efforts rather than formal regulatory action specifically targeting this trend.


The name “Benadryl” can also create confusion internationally. In the U.S., Benadryl allergy products contain diphenhydramine, the medication involved in the challenge. But products sold under the same brand name abroad contain different active ingredients.


In Canada, public health messaging has focused on raising awareness among adolescents and their caregivers after 2026 reports that the challenge resurfaced among youth. In May, a First Nation community in Ontario issued an alert warning families about the dangers of intentionally consuming high doses of diphenhydramine, following reports of youth participation in the trend.


Preventing the next viral health threat


The evolving response to the Benadryl Challenge aligns with the World Health Organization’s call for proactive public health communication. Rather than responding to harmful online trends after they’ve gone viral, public health efforts are increasingly focused on early education, timely risk communication and rapid dissemination of accurate information.


This includes improving medication safety education, strengthening digital health literacy and helping young people critically evaluate health-related content they encounter online. School-based medication safety programs, such as Generation Rx, may help reduce susceptibility to future medication-related social media challenges.


Caregivers, schools, healthcare providers, poison control centers, public health agencies and technology companies all have a role in identifying emerging risks and communicating accurate information quickly.


Helping young people recognize dangerous online content and understand the consequences of participating in these trends may be one of the most practical ways to reduce harm before the next viral challenge emerges.

Andrew Yockey 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.
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South Dakota’s abortion pill advertising ban runs into free speech roadblock

theconversation.com · Lucinda M. Finley, Professor of Law and Director of Appellate Advocacy, University at Buffalo

It's very hard to legally prevent abortions today, even in states that ban them. GarikProst/iStock via Getty Images PlusSouth Dakota is having trouble enforcing a law banning advertising about abortion pills. On July 17, 2026, less than three weeks after the ban took effect on July 1, U.S. District Judge Camela C. Theeler issued an injunction blocking its enforcement.


She ruled that the ban likely is unconstitutional in response to a lawsuit filed by Mayday Health, a nonprofit based in New York. Mayday’s website provides information about abortion pills, with links that can help women find a telemedicine provider.


Mayday wanted to promote its website in South Dakota, including by posting signs at gas stations that asked: “Pregnant? Don’t Want to Be?” and encouraged people to “learn more” by going to its website. Fearing prosecution for having posted these signs, Mayday sued. It contended that South Dakota’s advertising ban censored truthful information and violated its First Amendment free speech rights.


As an expert on reproductive rights and First Amendment law who has argued before the Supreme Court, I think this case illustrates how the battle over abortion, which used to revolve around whether it should be legal everywhere in the U.S., now focuses on pills and telemedicine. It also shows how the First Amendment can limit a state’s ability to restrict health information just because its leaders disapprove of it.





Does this ban violate freedom of speech?


I have no doubt that it does.


The U.S. Supreme Court ruled on a similar question more than 50 years ago in Bigelow v. Virginia. In that 1975 case, the court examined whether it is legal to provide residents of a state that restricts abortion with truthful information about how to get an abortion in another state.


The justices found that those ads constituted speech on a “topic of great public concern,” meaning that they are fully protected by the First Amendment’s guarantee of freedom of speech.


And it is a bedrock principle of free speech law, repeatedly reinforced by the Supreme Court, that a state cannot ban speech based on its content or point of view. 


South Dakota’s law violates this principle of “viewpoint neutrality” because it does not restrict ads that say abortion pills are immoral or dangerous. It punishes only advertisements that promote abortion pills and say they are safe.


A law that restricts speech on only one side of a topic is unconstitutional unless it is based on what courts deem to be a “compelling need” that can’t be advanced by any other means that would not restrict speech. That legal test, known as “strict scrutiny,” is by design intended to be nearly impossible to satisfy.


South Dakota did not even try to justify its law under this strict scrutiny standard. It tried instead to defend its abortion advertising ban by arguing that it regulates “commercial speech,” which can be limited under a legal standard easier to meet than “strict scrutiny.”


Commercial speech is defined as speech based solely on economic interests or merely proposing a business transaction. I believe Judge Theeler properly rejected that argument. 


Mayday is a nonprofit. It earns no money from any abortion pill provider, and it is not engaged in distributing abortion pills. Mayday instead provides links to accurate medical information and sources of support to help people make a reproductive health decision. Therefore, its speech is not related to any commercial transactions. 


Some of the links on its website may help people find a telehealth provider that might charge for its medical services. However, that does not turn Mayday’s website into nothing more than an ad for commercial services.



            [image: A man in a blue suit and wearing a cowboy hat gives a speech.]
            
              South Dakota Gov. Larry Rhoden signed into law the abortion advertising ban that took effect in July 2026.
              Chip Somodevilla/Getty Images
            
          

Are there any related precedents?


South Dakota’s ban on abortion pill advertising hardly marks the first time a state has tried to restrict the provision of medical information that it disfavors. Yet whether that information supports or opposes access to abortion, or respect for LGBTQ+ rights, U.S. courts have consistently ruled that the First Amendment protects it.


For example, Judge Theeler bolstered her conclusion that Mayday was not engaging in commercial speech by relying on a December 2025 decision by the U.S. Court of Appeals for the 2nd Circuit, NIFLA v. James. That decision held that an anti-abortion nonprofit’s website providing information about “abortion pill reversal,” with links to doctors who might provide such services, was not commercial speech. 


In that case, New York Attorney General Letitia James contended that promoting an unapproved treatment – one that medical studies have found to be dangerous – could violate state consumer fraud laws. The court rejected her contention that this was commercial speech the state could regulate, because, like Mayday, the nonprofit didn’t receive any commission or earnings from the doctors it promoted and was providing information that went beyond proposing a commercial transaction.


If the First Amendment protects the right of anti-abortion organizations to maintain websites providing links to doctors who sell pills that they say could undo an abortion, despite a state’s claim they are peddling harmful and untrue health information, then an organization like Mayday that supports abortion rights should have the same free speech right to promote pills that induce an abortion and provide links to telemedicine doctors who will prescribe them.


In a similar “what’s sauce for the goose is sauce for the gander” reasoning, the South Dakota court also relied on the U.S. Supreme Court’s March 31, 2026, decision in Chiles v. Salazar. The court’s majority in that case held that Colorado violated the First Amendment when it barred licensed mental health counselors from speaking against being LBGTQ+ with their patients while permitting them to use pro-LGBTQ+ speech.


Those cases, along with the South Dakota decision, illustrate that even though states have the power to regulate medical care, they cannot exercise that power by prohibiting speech on medical topics that the state disagrees with.


Where do you think this case is headed?


The court’s decision was a preliminary injunction, which means that there will be more proceedings before the court issues a final decision about South Dakota’s abortion advertising ban.


But given the well-settled First Amendment law Judge Theeler relied on, in my view, her opinion that the South Dakota advertising ban is unconstitutional is unlikely to change.


Should South Dakota lose again, it would have the right to appeal the District Court ruling to the U.S. Court of Appeals for the 8th Circuit. 


Meanwhile, Mayday has sued over a very similar Idaho law banning abortion pill advertising. It has already submitted a brief urging the Idaho federal court to follow the South Dakota decision.


If, as is likely, the Idaho court rules that the state’s advertising ban violates Mayday’s free speech rights, then Idaho can appeal to the U.S. Court of Appeals for the 9th Circuit.


This raises the possibility that there could be conflicting decisions from two federal appellate courts. If that happens, the Supreme Court would most likely take the case.


If South Dakota does lose this case, that may also give pause to other states that are also considering banning ads regarding the availability of abortion pills prescribed online.


What does South Dakota’s law and this litigation say about abortion today?


The debate over abortion in the U.S. today is now dominated by whether it should be legal for women to obtain abortion pills through telehealth consultations, leading to interstate conflict between the states that ban abortion and those that protect the right to have abortions.


The use of telehealth to prescribe abortion pills has contributed to the number of abortions increasing since 2022, despite the bans or restrictions that have been put into place in more than half the states.


States with abortion bans are now focused on trying to restrict out-of-state providers from prescribing abortion pills to their residents. Their efforts range from South Dakota’s and Idaho’s advertising bans to bans on mailing abortion pills into the state, to prohibiting prescribing abortion pills remotely – even though the Food and Drug Administration currently permits telehealth prescriptions for abortion medication.


In response to abortion bans in other states, many of the states that permit abortions have passed “shield laws.” Those statutes protect doctors and other medical providers in their states who prescribe abortion pills over the internet from being investigated by or extradited to face lawsuits in states where abortion is banned.


I believe that as long as prescribing abortion pills by telemedicine remains legal, this battle between states will go on and that women in states that have banned abortion will keep using telehealth to obtain abortion pills by mail. 


And that will remain an option unless abortion opponents persuade the FDA to revoke its approval of prescribing abortion pills by telemedicine.

Lucinda M. Finley 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/south-dakotas-abortion-pill-advertising-ban-runs-into-free-speech-roadblock-288047
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