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One of the most common brain disorders is one of the most misunderstood – how functional neurological disorder is both ‘all in your head’ and beyond it

theconversation.com · Mackenzi Moore, Program Manager, University of Colorado Anschutz

From hysteria to conversion disorder, to psychogenic or psychosomatic illness, functional neurological disorder has gone by many names. anilakkus/iStock via Getty Images Plus“It’s all in your head.”


By the time many people with functional neurological disorder arrive in our clinic, they have heard these five words more times than they can count. They are told their brain scan was normal. Their electroencephalogram, a test that measures the brain’s electrical activity, is reassuring. “The good news is you don’t have epilepsy,” they’re told. 


No test can explain why they can’t walk without falling, why their leg won’t stop trembling, or why they experience seizures that leave them exhausted for hours, even days. Some begin to wonder if they really are imagining it. 


Over the past several years working as the program manager of one of the few multidisciplinary clinics for functional neurological disorder, I have watched the same story unfold again and again, from long diagnostic journeys and deep uncertainty to the profound relief of finally being believed. Dr. Laura Strom, one of the neurologists at the clinic, often reassures patients, “Well, it’s good that it’s all in your head – because that’s where your brain is.”


For decades, this gap between normal test results and very real, debilitating symptoms had left patients with few answers. Today, neuroscience offers a different explanation. 


Understanding functional neurological disorder


Every movement you make, every sensation you feel and every emotion you experience begins with your brain. The question was never whether the brain was involved in creating the distressing physical symptoms of functional neurological disorder, but how.


Brain imaging studies suggest that the networks responsible for movement, attention, emotion, body awareness and sensory processing are constantly communicating with one another. Rather than acting independently, these networks work together to create thoughts, perceptions and actions.


How these brain networks communicate, and occasionally miscommunicate, is one of the central questions researchers are trying to answer about functional neurological disorder. 


One of the leading theories helping explain this condition is known as predictive processing. Rather than simply reacting to your world, this theory suggests that the brain is constantly making predictions. It combines past experiences, information from your surroundings and signals from inside your body to create your everyday experiences.


Think about walking up a flight of stairs. You don’t consciously calculate where to place every foot or which muscles to contract. Your brain has already predicted the movement before you make it. Most of the time, these predictions are remarkably accurate. 



            
            Functional neurological disorder may arise from faulty communication between networks in the brain.
          

As new information reaches the brain, the brain compares it with existing expectations or predictions – shaped by current and past experiences – along with signals from the body. If the new information it receives doesn’t match up, the brain then updates its predictions. Scientists call this mismatch prediction error. Researchers believe the disruption of this updating process may be one mechanism behind this neurological disorder. 


Although there is no single cause of functional neurological disorder, factors such as injury, illness, pain or significant stress may make the brain more likely to rely on prior predictions instead of new information. If the brain places too much weight on prior expectations or certain bodily signals, it can make adjusting predictions in response to new information more difficult.


For example, after an injury has healed, the brain may continue predicting that a movement or activity is unsafe. This could contribute to persistent weakness or difficulty walking despite no ongoing harm to the body. The result is symptoms that are involuntary, physically real and profoundly disabling, even though there is no damage happening to the brain or nervous system. 


History of functional neurological disorder


Our current understanding of functional neurological disorder as a disconnect between the brain and body marks a dramatic shift from how doctors and researchers have perceived the brain over the past century.


At different points in history, this condition has been called hysteria or conversion disorder. It was conceptualized as “psychogenic,” meaning symptoms were thought to originate primarily from psychological factors rather than biological changes in the brain. Each name reflected the best explanation medicine had at the time but did not represent what people were actually experiencing. 


Many of the symptoms now recognized as part of the disorder were primarily attributed to the emotional and psychological state of women and subsequently dismissed. These explanations reflect broader gaps and biases in how doctors approached women’s health concerns throughout history, contributing to decades of stigma and misunderstanding around functional neurological disorder and other conditions.


As neuroscience advanced, researchers began recognizing that symptoms could arise from changes in brain function rather than visible changes to the brain, such as injury or abnormalities seen through brain imaging. Today’s models focus more on brain networks and the dynamic, interconnected relationship between the brain, body and environment. 


How common is functional neurological disorder?


Functional neurological disorder is more common than many people may realize. A 2025 review estimated that up to 5 million Americans are living with the condition, and people across the lifespan experience symptoms. Researchers estimate that mortality rates among patients with the condition are more than twice that of the general population. 


Yet despite its prevalence, access to specialized care remains limited. The condition exists in a treatment desert, likely due to a mismatch in supply and demand for specialists and limited funding. Many healthcare professionals receive little to no formal education about functional neurological disorder during training.


Delayed diagnosis is only one consequence of misunderstanding this condition. Patients are frequently told they are exaggerating, faking symptoms, seeking attention or that everything is “just anxiety.” These misconceptions not only perpetuate stigma around the condition, they also delay appropriate treatment and expose people to unnecessary medical interventions.



            [image: Person turned away from another person, hand pressed to their forehead with closed eyes]
            
              Symptoms of functional neurological disorder can be debilitating.
              Camilo Robayo/iStock via Getty Images Plus
            
          

Patients often become the ball in a game of medical ping-pong. Psychiatry refers them to neurology because the symptoms appear neurological. Neurology refers them back to psychiatry because their scans are normal. In this game, the only loser is the patient.


People with functional neurological disorder experience disproportionately high use of healthcare services, cycling repeatedly through emergency departments and specialty clinics in search of answers and validation. Some receive medications they don’t need. Others undergo invasive procedures before receiving the correct diagnosis. 


Trauma, anxiety, depression and post-traumatic stress disorder are more common among people with the disorder, but many develop it without any history of trauma. Biological, psychological and social factors all play a role, highlighting how there is no single pathway that leads to the condition.


Future research and treatment


The story of functional neurological disorder is beginning to turn a corner. New multidisciplinary clinics are opening, research is accelerating, and, with that, understanding of the disorder continues to grow. 


The treatment landscape for the disorder is evolving to help the brain learn new, healthier patterns to process the world. Psychotherapy, physical therapy, occupational therapy and speech therapy each play a role in retraining disrupted brain networks. Recovery looks different for everyone, but growing evidence shows that improvement is possible. 


The most important step forward, however, happens before any therapy begins: when a healthcare provider believes their patient. 


Maybe the medical community has misunderstood what “It’s all in your head” means all along. While every movement, sensation, emotion and thought begins with the brain, that does not make these symptoms imagined. It makes them neurological. 


For the millions of people living with the disorder, understanding may be the beginning of recovery rather than another dead end.

Mackenzi Moore is affiliated with the Functional Neurological Disorders Society and the American Epilepsy Society. She serves as the Program Manager for the Functional Neurological Disorders Program at the University of Colorado.


Original: https://theconversation.com/one-of-the-most-common-brain-disorders-is-one-of-the-most-misunderstood-how-functional-neurological-disorder-is-both-all-in-your-head-and-beyond-it-288048
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Staying hopeful and true to oneself is a lesson these 5 kids books offer to kindergartners and other children

theconversation.com · Liz Rosenberg, Professor of English, General Literature and Rhetoric, Binghamton University, State University of New York

Reading can be a way for children to safely try out experiencing something new, or possibly stressful, like starting school.  Jorm Sangsorn/iStock/Getty Images PlusWhat does a child need to prepare themselves for kindergarten? I’m not talking about a new water bottle and a backpack, though certainly those come in handy. 


I mean what it takes to try to make new friends, be brave, resilient, inventive and hopeful – no small tasks for anyone.


I am a children’s book writer and have been a professor of children’s literature and creative writing for more than 40 years. So you can guess that my answer to this question about school readiness involves books.


Reading lets children test out challenging, or frightening, situations in their imaginations. 


It offers a path out of anxiety and into joy and adventure. 


C. S. Lewis, author of the 1950 children’s book “The Lion, the Witch and the Wardrobe,” reminds people that a reader “does not despise real woods because he has read of enchanted woods: the reading makes all real woods a little enchanted.”


Kindergarten is often an enchanted place, one which many children vividly remember all their lives. But it can seem scary to some children, simply because it is so new. 


Here are a few important ideas that can fortify children who are entering this unknown land – as told through five engaging books that may help new students prepare for their journey ahead.



            [image: A yellow book cover says 'The Carrot Seed' and shows a cartoon drawing of a young child bending over.]
            
              The little boy’s family doesn’t think the carrot seed will sprout. But the boy still has hope.
              Harper Collins Publishers
            
          

1. Hope and persistence pay off


Some of the happiest children are those who maintain a sense of hopefulness and possibility. 


Children see these traits at play in Ruth Krauss’ 1945 classic picture book, “The Carrot Seed.” In it, an unnamed little boy plants, weeds, waters and then patiently watches over his carrot seed for a very, very long time. Doubters surround him.


His mother said,
‘I’m afraid it won’t come up.’ 
 

And his big brother says,
‘It won’t come up.’
 

What happens in the end will astonish and delight all readers – though it doesn’t faze the boy who always believed.


2. A new adventure is exciting


If you don’t think heading off to school for the first time is a wild adventure, you’re forgetting something.


The vivid 1963 children’s book “Where the Wild Things Are,” written by Maurice Sendak, brings readers into an unruly night where young Max puts on his wolf suit “and makes mischief of one kind and another” until his exhausted mother orders him to bed without his dinner. 


Max imagines a world of tangled forests, a choppy sea and a “private boat for Max.” He sails off through “days and weeks and in and out of years” before he reaches a tropical island where the wild things live.


There, Max discovers his own power to command the wild things, and a “wild rumpus,” or a party with his new friends, begins. The book offers the tempting possibility that children have wonderful, exciting things in store for them in unknown experiences. 


The wild things – fictional monsters Sendak has said were based on his own family members – roll their terrible eyes, gnash their teeth and show their terrible claws. But Max stands his ground and becomes king of them all. At the story’s end, Max makes it home just in time to discover that his dinner is still warm, and waiting for him in his room. 


The book also offers comfort both for young children and parents who might be anxious about those first few morning drop-offs. At the end of the school day, our children do return, happy to be where someone loves them “best of all.”



            [image: A man stands and puts his arm against the crown of a large cutout cartoon child. Images of cartoon monsters hanging from trees are seen hanging behind him.]
            
              Author and illustrator Maurice Sendak stands by a life-size scene from his book ‘Where the Wild Things Are’ at the Children’s Museum of Manhattan in 2002.
              James Keyser/Getty Images
            
          

3. School might be tough, but so are you


After raising a son and a daughter 14 years apart, I realized that every child is uniquely themselves. I raised one “wild thing” who play-acted and roared his way through obstacles. And one “Brave Irene,” who quietly and calmly got the job done.


Author and illustrator William Steig’s 1986 book brings us into the humble cottage of Irene and her seamstress mother, who has finally finished a hand-sewn ballgown for a duchess to wear at an upcoming ball. But Irene’s mom suddenly becomes sick and can’t deliver the dress herself.


Irene doesn’t let a raging snowstorm stop her from bringing the duchess her new gown. 


She trudges sideways, backward, into deep snowdrifts and a howling wind that rips the box open. 


The ball gown flounced out and went waltzing through the powdered air with tissue-paper attendants.
   

Brave Irene wrestles the dress and rides the box downhill like a sled in order to reach the duchess, who is anxiously waiting for her gown. 


Irene can do the hard things and get through whatever tribulations get thrown her way. She also offers young readers a reminder that true bravery is trying your best to help people you love when they need it.


4. Try to listen; have empathy for others


All children deal with anger. A favorite toy breaks – or worse yet, gets broken by somebody else. And since those moments are inevitable, most people learn how to cope as they grow. 


In Cori Doerrfeld’s 2018 children’s book “The Rabbit Listened,” a bird knocks down the building-block masterpiece that the young protagonist Taylor created.  


Taylor is furious and sad. 


Well-meaning friends stop by and try to help. A bear suggests that Taylor get angry and shout about the destroyed blocks. An ostrich recommends that Taylor hide and pretend nothing happened.


Finally, a rabbit comes along, sits and simply listens. It’s just what Taylor needs – to be heard. And children, no matter how small, are not too young to be good listeners and good friends. 



            [image: A pale yellow book cover says 'Dory Fantasmagory The Real True Friend' and shows a cartoon image of a young girl in a green shirt with a rainbow on it, in front of a building with people and cartoon characters coming out of its doors and windows.]
            
              ‘Dory Fantasmagory: The Real True Friend’ is the second of a seven-part series.
              Penguin Random House
            
          

5. You can’t go wrong with being yourself


Abby Hanlon’s “Dory Fantasmagory” series, the first book published in 2014, brings readers into the otherworldly imagination of young Dory. 


Dory, who is often called Rascal by her family and friends, is a new-age “Ramona the Pest,” the classic chapter-book kindergarten heroine. The Dory series is about surviving the ups and downs of childhood, on steroids. Dory, who is the baby of her three-kid family, invents friends, villains and a bearded fairy godmother for company.


Hanlon’s whimsical illustrations are drawn as a brilliant child might create them. Many of Hanlon’s best jokes are visual, providing hilarious reading for lap-sitters and early readers.


In 2015’s “Dory Fantasmagory: The Real True Friend,” our heroine sets off for school, her backpack stuffed with Dad’s dirty laundry, “extra salami” and lemon juice. Her siblings block the door. Her big sister warns, “You. Won’t. Have. Any. Friends.”  


“The most important thing for you to remember is, DON’T BE YOURSELF. Can you do that?”


Of course not. Nor should anyone ever have to. 


Dory blends her very imaginary and very real worlds together, and emerges with the true friendships she deserves – both with children at school and with characters in her own mind. Young readers rooting for Dory, and laughing alongside her, will see that it’s OK to have full conversations with an imaginary witch named Mrs. Gobble Gracker, or bark like a dog, if the moment moves you. In fact, other children may well want to play along.


It’s sometimes fun to be imaginative, silly and uniquely yourself – and children can be true to themselves, including at school.

Liz Rosenberg 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/staying-hopeful-and-true-to-oneself-is-a-lesson-these-5-kids-books-offer-to-kindergartners-and-other-children-289453
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Small businesses at the gateways to America’s national parks face 4 big risks – including changing boundaries and extreme weather

theconversation.com · Nancy Forster-Holt, Clinical Associate Professor of Innovation and Entrepreneurship, University of Rhode Island

Rafting on the Colorado River is one of the outdoor activities available at the Red Cliffs Lodge near Moab, Utah. George Rose/Getty ImagesA record 332 million people visited U.S. national parks in 2024, followed by roughly 323 million in 2025.


That’s a lot of love for national parks and lands. You might think that such big numbers of visitors automatically create windfalls for the towns and businesses that serve them. The National Park Service calls towns or counties within roughly 60 miles (about 100 kilometers) of a park boundary “gateway” communities. Gateway businesses operate in those jurisdictions. 


Gateways are like the Main Street of the parks, which depend on them to lodge, feed and guide visitors. Generally speaking, stable business conditions mean less risk for businesses and a healthier Main Street.


Nationally, visitors spent a record US$29 billion at the parks themselves and $56 billion for lodging, gas, groceries and other goods and services in gateway communities. That supported about 340,100 jobs nationwide in 2024, the most recent year for which that data is available.


I research Main Street businesses, and I co-owned a company for more than two decades that manufactured oars and paddles. In the summer I live close to Maine’s Acadia National Park, where businesses in the gateway town of Bar Harbor say they’re having an off year in 2026.


And I’m concerned that gateway businesses face at least four main risks not seen in a typical Main Street ecosystem: Park boundaries can change and with them the gateway’s vicinity; park strategies to manage the surge in visitors can make the flow of customers more unpredictable; bouts of extreme weather and their local effects are growing more common; and workers who might get jobs at gateway businesses are being priced out of nearby housing.


Singly and together, these risks create a distinct category of challenge for this type of Main Street business.





Changing boundaries


First, a park’s boundaries can change.  


A gateway economy and businesses in it, like a guide outpost or small hotel, can certainly benefit measurably from its proximity to protected park lands, as Headwaters Economics, an independent research firm, has found. But businesses built around those places can suffer setbacks when the boundaries themselves change.


That is what happened on July 13, 2026, when President Donald Trump signed proclamations shrinking by about 90% the size of Utah’s Grand Staircase–Escalante, created by President Bill Clinton in 1996, and Bears Ears, created by President Barack Obama in 2016. Both have seen their boundaries repeatedly redrawn. They were, briefly, fully restored by the Biden administration.


The Trump administration said it was able to do this because the 1906 Antiquities Act allows presidents to modify the footprint of a national monument – although there is significant legal disagreement about this point – and by extension where the gateway is, because national monuments sometimes eventually become national parks.


Rules in flux


Second, growing numbers of visitors pose a risk because attempts to manage congestion may alter access, timing and travel patterns in ways that disrupt gateway businesses.


Depending on the source of congestion – vehicles, bicycles, hikers – the National Park Service deploys different strategies in a series of locally based experiments that can be reversed.


In recent years it has eliminated, changed or reinstated many of its long-standing reservation systems with little warning. Yosemite, for example, has flipped its policy four times since 2020, and when it dropped reservations in 2023, wait times reportedly stretched to nearly three hours at entrance stations before the system was reinstated the next year.


Another example is when the National Park Service abruptly ended in 2026 four years of timed-entry reservations at Arches and Canyonlands. 


The result is either increased congestion or more unpredictable park access. And it is left to gateway businesses to roll with the fallout.


Kai Palmer, co-owner of the Moab guiding company Desert Highlights, told The Times-Independent, a local newspaper, he worries that paying guests could now show up for a half-day tour and lose over an hour of it waiting in line, or get turned away entirely. These fears have come to pass in many national parks.


Extreme weather


Third, the increased frequency of bouts of extreme weather, which is tied to climate change, increases the risks gateway businesses face.


For example, Colorado’s Black Canyon of the Gunnison National Park closed entirely in July 2025 for the first time in its 90-plus-year history.


The cause? A lightning-sparked wildfire tore through the South Rim, and campground reservations were canceled for the rest of the year. The park and its adjoining Curecanti National Recreation Area in 2025 had drawn 1.3 million visitors who spent $25.6 million in nearby communities.


In the Yellowstone Park gateway towns of Gardiner and West Yellowstone, Montana, drought and rising water temperatures in 2025 and 2026 have repeatedly triggered conditions that closed access to guided fishing.


The 2022 ﬂood that washed out Yellowstone’s North Entrance road showed how sudden and lasting that damage can be: Jeannette Mikos, owner of the Yellowstone Basin Inn in Gardiner, told the Cowboy State Daily, a local media outlet, that she lost roughly $480,000 that year.


The road was not reopened until October 2022, after the peak tourist season had ended.


Compounding weather-related risks are the up-front, fixed costs of permitting and insurance to the businesses before the season starts. The roughly 15,000 outﬁtters and guides under permit on federal lands typically are very small businesses that depend on steady bookings.



            [image: A woman in a small commercial kitchen preps a takeout order.]
            
              Yokie Johnson prepares a takeout order at the restaurant she owns with her husband in Fishtail, Mont., in 2022, after the main road into the town was washed away by floodwaters. Fishtail is a Yellowstone National Park gateway community.
              AP Photo/David Goldman
            
          

Housing shortages


Fourth, the high cost of living in gateway communities reduces the number of workers available to staff gateway businesses.


There isn’t enough affordable housing for workers employed by gateway businesses near Acadia and other national parks. That shortage can strain those enterprises.


Headwaters Economics points to the paradox of what it calls an “amenity trap.” The unparalleled natural beauty and the allure of an active lifestyle draw many second-home buyers and drive the conversion of permanent housing stock to short-term rentals.


Parks often face limited buildable land due to natural boundaries, such as at the island-based Acadia National Park. That constraint contributes to the housing crises afflicting these seasonal recreation areas.


More than 1,000 workers put up with a 90-mile (about 145-kilometer) round-trip daily commute to Zion National Park from towns such as St. George, beyond the gateway town of Springdale, because there’s nowhere closer for them to live.


How long the trip can take varies depending on traffic, as Zion draws more than 17,000 visitors daily at peak season and over 4 million per year. 


Meanwhile, in Jackson Hole, Wyoming, more than half of local businesses have cut their hours, closed for more days than planned or scaled back services due to staffing shortages that are at least partly caused by the shortage of affordable housing.


Historically, gateway businesses faced risks that were comparatively familiar and cyclical and tied to standard seasonal tourist traffic and traditional market challenges. The recent confluence of record visitor volume, fluctuating boundaries, climate anomalies and staffing shortages is fundamentally increasing the risks of owning, acquiring or starting a business in a gateway economy. 


All told, this is transforming gateway entrepreneurship into a high-stakes balancing act.

Nancy Forster-Holt 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/small-businesses-at-the-gateways-to-americas-national-parks-face-4-big-risks-including-changing-boundaries-and-extreme-weather-288676
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Radio telescopes help scientists map molecules in space and uncover where and how stars form

theconversation.com · Olivia Harper Wilkins, Assistant Professor of Chemistry, Dickinson College

ALMA, a powerful radio telescope in the Atacama Desert of Chile.  J.F. Salgado (ESO), CC BYYou may have heard the phrase “we are made of star-stuff.” This statement by the astronomer Carl Sagan refers to the fact that elements heavier than hydrogen and helium were forged in the centers of the first stars. But how does this star-stuff evolve into the chemistry of rocks, plants and people? 


As an astrochemist and radio astronomer, I study the places in the universe where stars are born as interstellar laboratories. I’m interested in how simple ingredients come together to form bigger and bigger molecules, including those that are building blocks of life. One way I do this is by mapping molecules in space and finding patterns between how abundant they are and the conditions around them. 


Astronomers have mapped the distribution of molecules in interstellar space for several decades. From these maps, astronomers typically describe molecules’ abundances, temperatures and how fast they’re moving in each region. 


Technology and techniques have improved over time, and now scientists are able to map these metrics at even more precise scales. My research team and I recently compared the findings from these newer methods against previous maps to make sure the earlier maps are consistent with our new maps.


A lab you can’t visit


Stars form in molecular clouds: clumps of gas and dust that act as cosmic nurseries. These nurseries start out at extremely cold temperatures of about minus 442 degrees Fahrenheit (minus 263 degrees Celsius). The material in them is also really spread out, with densities of about 100 molecules per cubic centimeter. By comparison, the air you are breathing right now has about 1019 — or 10 quintillion — molecules per cubic centimeter. 


As infant stars form, temperatures rise to between minus 279 F and minus 100 F (between minus 173 C and minus 73 C), and the density increases to 10 million molecules or more per cubic centimeter. 


In those conditions, the most fundamental chemical reactions in the universe take place. Unfortunately, these are interstellar laboratories too far away for scientists to visit. 


I study the chemistry of high-mass, star-forming regions – nebulae that will give birth to stars much larger than the Sun. Nebulae are the visible clouds of dust and gas that star in many pretty pictures of space, but I am interested in the invisible aspects of nebulae: the molecules they produce as stars form.


The closest such region – and my interstellar laboratory of choice – is the Orion Kleinmann-Low nebula, or Orion KL. Orion KL is a smaller part of the Great Orion Nebula, which can be seen, even without a telescope, as a reddish blob below the belt of the Orion constellation. 



            [image: The Orion Nebula with pink and purple gas and brown dust.]
            
              The Orion Nebula, captured in visible light by the Hubble Space Telescope.
              NASA, ESA, M. Robberto (Space Telescope Science Institute/ESA) and the Hubble Space Telescope Orion Treasury Project Team
            
          

Even though it is the closest high-mass, star-forming region to Earth, Orion KL is still about 1,300 light-years from the solar system. Unless I could hitch a ride on Star Trek’s USS Enterprise and travel to Orion KL at Warp 9 – or 729 times the speed of light – in which case it would take me about two years to get there, there is no way I could visit the nebula myself and collect samples to study the chemistry. 


Even if I could travel at warp speed, I couldn’t watch what happens to Orion KL’s chemistry in real time. Stars – and the molecules that come with them – form over hundreds of thousands or even millions of years. 


Instead, I observe Orion KL’s chemistry from Earth with radio telescopes.


Using radio telescopes


Astronomers can use radio telescopes to match the distribution of molecules to astrophysical characteristics such as temperature and density. This process provides a snapshot of the conditions during a specific time in the universe’s history and allows astrochemists to study the chemical processes that take place in the far reaches of the universe. 


Molecular clouds emit radio waves, which allow astronomers to observe the signatures of the cold chemistry of interstellar space. Radio waves have wavelengths much longer than what human eyes can see. Fortunately, radio telescopes, many of which look like giant satellite dishes, are equipped to capture radio light so that astronomers can observe interstellar laboratories. 


The photons, or light particles, that a molecule releases as it rotates and tumbles in space have frequencies unique to that molecule. In that way, a collection of radio signals at different frequencies – called a spectrum – serves as a sort of molecule fingerprint. The relative sizes of the different signals depend on how much of that molecule is in the nebula as well as its temperature. This means that molecules’ radio signals can be compared to calculate those quantities.


When mapping molecular clouds, bigger radio telescopes yield higher spatial resolution. Single-dish telescopes are as large as 1,640 feet (500 meters) across. While impressive, single-dish telescope observations of Orion KL can see structures down to about 2,600 astronomical units across, at best. An astronomical unit, or 1 au, is the average distance from the center of Earth to the center of the Sun. When trying to tease out chemical patterns on, say, solar system scales of about 200 au across, scientists need much bigger telescopes. 


Radio interferometers are arrays of individual dishes that work together as a team, like one large telescope with lots of holes in it. This type of array allows astronomers to capture even smaller-scale phenomena that are invisible to a single-dish telescope. The radio interferometer I use is the Atacama Large Millimeter/submillimeter Array, or ALMA, located at an altitude of about 16,000 feet (4,877 meters) in northern Chile. 



            
            ALMA is an international collaboration that explores our cosmic origins from the Atacama Desert in Chile.
          

ALMA is made up of 66 antennas, 50 of which can be moved across the desert to make a telescope as wide as 10 miles (16 kilometers) across. In its most extended configuration, ALMA could zoom into structures only a few au across in Orion KL. 


I am interested in Orion KL’s chemistry on fairly small scales of less than 300 au. At the frequencies where I can see my target molecules, ALMA needs to be in a configuration only about 1.6 miles (2.5 kilometers) across.


Mapping interstellar molecules




In my work, I map the abundance and temperature of different molecules to learn about phenomena astronomers can’t observe directly. I’ve used data from radio telescopes to suggest whether different parts of Orion KL are heated internally, as by a young, still-forming star, or externally, as by shock waves emanating from more evolved stars. I did this by using molecules as a sort of remote thermometer. 


In other work, I’ve mapped different types of methanol – a molecule critical to interstellar chemical evolution – to investigate why some parts of the nebula have more of a certain type of methanol than what I expected based on their temperature. The methanol anomaly suggested that there could be a hidden baby star somewhere in the nebula, shrouded from view.


Quality assurance


A team of undergraduates and I revisited the methanol study and attempted to replicate past results using a new dataset from ALMA observations. I wanted to make sure that maps of methanol in Orion KL were consistent, even when generated from different datasets.  




We were excited to see that the new maps agreed with the previously published maps. There were slight differences in the maps due to improvements in the code since the earlier works, but the conclusions remained the same. Because of this study, we are more confident in the mapping method as we continue investigating the composition and chemical processes in these regions.  


While replication studies like this one may not seem quite as exciting as studies that yield groundbreaking new results, they’re an important part of the scientific process. As technologies such as radio telescopes improve, astrochemists will be able to make new discoveries, double-check existing observations and study these faraway regions in more detail than ever before.

Olivia Harper Wilkins receives funding from NASA and the National Radio Astronomy Observatory (NRAO). 


Original: https://theconversation.com/radio-telescopes-help-scientists-map-molecules-in-space-and-uncover-where-and-how-stars-form-283462
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Quitting alcohol changes the brain and can increase the risk of compulsive drinking – new research in mice

theconversation.com · Danny G. Winder, Professor and Chair of Neurobiology, UMass Chan Medical School · Marie Doyle, Instructor in Neurobiology, UMass Chan Medical School

Activity in certain areas of the brain may drive alcohol cravings. Yana Iskayeva/Moment via Getty ImagesFor some, abstaining from alcohol can subsequently increase compulsive drinking. Our research team found that, in abstaining mice, this urge to drink is preceded by changes in the activity of a particular brain region, pointing to potential new screening opportunities to identify and help those most vulnerable to relapse.


Although alcohol abstinence is associated with improved health outcomes, addiction researchers have theorized that brain changes that occur during abstinence may increase a person’s risk of relapse.


To explore this theory, we studied how mice behaved after giving them long-term voluntary access to alcohol followed by a forced abstinence period. We found that a subset of the mice developed aversion-resistant alcohol intake – that is, they now drank alcohol despite the quinine we added to make it increasingly bitter. Moreover, compared to those who did not experience forced abstinence, these mice drank even larger quantities of the very bitter alcohol. These results suggest there are potential bodily challenges associated with abstinence that contribute to relapses in alcohol use disorder.


Next, we monitored the activity of a particular collection of cells in a portion of the brain known as the bed nucleus of the stria terminalis, or BNST. Researchers have previously found this small structure to be heavily implicated in alcohol use disorder symptoms such as anxiety and depression.



            [image: Diagram of brain silhouette with two small butterfly-wing shaped parts highlighted near the center]
            
              The BNST is located deep near the center of the brain.
              Rob Hurt/Wikimedia Commons, CC BY-SA
            
          

We found that allowing abstinent mice to reenter the setting where alcohol was previously available would lead them to attempt to drink even though the spout contained only water. These attempts were associated with activity in the BNST. Abstinent mice who had developed the taste for very bitter alcohol had more than double the activity in this brain area compared to mice that did not experience forced abstinence.


Importantly, we saw activity in the BNST even before we gave abstinent mice access to the bitter alcohol. This finding suggests it might be possible to identify people who are at risk of relapsing by screening for BNST activity when someone is given access to alcohol.


Why it matters


Alcohol misuse is one of the top public health challenges in the United States. Although this condition is linked to a wide variety of negative health effects, the public chronically underestimates its seriousness. 


Deaths associated with alcohol use in 2024 were 4.5 times higher than deaths attributed to opioids. While harm reduction – a major component of opioid use disorder treatment – is being explored in alcohol use disorder, abstinence remains a mainstay of most approaches to this addiction.


Over 80% of Americans age 12 and older consume alcohol at some point in their lives, and around 10% go on to experience alcohol use disorder. This 10% amounts to almost 30 million people in need of treatment. 



            [image: Array of empty alcohol bottles and glasses]
            
              Any amount of alcohol can harm your health.
              Anja Uhlemeyer-Wrona/imageBROKER via Getty Images
            
          

Unfortunately, clinicians are ill-equipped to predict who will need help. Although there are treatments approved by the Food and Drug Administration for alcohol use disorder, the number of people diagnosed with this condition remains very high. In fact, those numbers have effectively doubled in the U.S. since 1999.


Developing better strategies for identifying those at risk of developing alcohol use disorder and helping them navigate treatment strategies may improve treatment.


What still isn’t known


It’s not clear the exact role that the BNST area of the brain plays in behavior related to alcohol use disorder. It’s also not clear what drives the increase in activity, or which specific populations of brain cells within the BNST encode this activity. Obtaining these answers could lead to new treatment targets.


What’s next


New tools in neuroscience have allowed researchers to manipulate the activity of specific neurons in mice brains. Using these strategies, our team is working on understanding the role BNST plays in drinking alcohol despite the harmful consequences. 


Our colleague Jennifer Blackford is also investigating BNST activity in the brains of people with alcohol use disorder who are in early abstinence. If her team observes similar findings in people, a next step would be to further test using the BNST as a screening method in clinical trials.


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

Danny G. Winder receives funding from the National Institutes of Health.
Marie Doyle receives funding from the National Institute of Alcohol Abuse and Alcoholism.


Original: https://theconversation.com/quitting-alcohol-changes-the-brain-and-can-increase-the-risk-of-compulsive-drinking-new-research-in-mice-285901
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Preeclampsia rates in minority communities shed light on the social roots of maternal health disparities

theconversation.com · Carina Heckert, Associate Professor of Anthropology, University of Texas at El Paso · Kyle Wiley, Assistant Professor of Sociology and Anthropology, University of Texas at El Paso

Preeclampsia rates vary dramatically across the world, as well as in the United States.  Svitlana Hulko/iStock via Getty Images PlusIn November 2020, Lupe was in the final weeks of her pregnancy when dark spots began distorting her vision. Lupe, a participant in a study on emotional distress and maternal health in El Paso, Texas, recounted her birth experience in a postpartum interview. (All participant names, Lupe’s included, are pseudonyms used to protect privacy.)


Feeling like something was not quite right, Lupe decided to go to the emergency room. Her blood pressure registered 167 over 98, a sharp contrast to her ideal reading of 115 over 70 documented in her medical chart at her first prenatal visit. Lupe was quickly diagnosed with preeclampsia, a serious pregnancy complication that can cause high blood pressure and organ damage. 


Timely medical support prevented Lupe’s symptoms from worsening. In the absence of timely intervention, preeclampsia symptoms can rapidly escalate, with brain hemorrhages, cardiac events, organ damage and seizures. Preeclampsia is a leading cause of maternal death worldwide. 


We are a medical anthropologist and a human biologist based in El Paso, where we study the social factors that contribute to preeclampsia. 


During the first two years of the COVID-19 pandemic, we documented a nearly 25% prevalence rate of preeclampsia among a sample of 176 Latinas who used publicly funded prenatal care in El Paso. For comparison, the national prevalence rate was around 8% in 2021.


El Paso and Juarez, Mexico, form one of the largest binational metropolitan communities in the world. Of the nearly 700,000 residents of El Paso, over 80% identify as Latino. Historically, the city has had a high poverty rate, with 35% of households reporting food insecurity in 2023.


We see El Paso as a key place for understanding how social inequities lead to a biological risk for preeclampsia.


Why does preeclampsia occur?


Preeclampsia has complex origins. It likely occurs in some pregnant people due to irregularities in how the placenta attaches to the uterine wall. Yet, only some pregnant people with these irregularities will go on to develop preeclampsia. Researchers believe a combination of environmental, social and individual factors play a role in the progression of the condition.


One complication of preeclampsia is eclampsia, or seizures likely caused by damage to the vascular system that affect the brain. Even in the absence of seizures, severe damage to organ systems, a stroke and other preeclampsia symptoms can become deadly. Delivery of the baby and placenta typically halt further progression of preeclampsia. Induction of labor and management of symptoms can be lifesaving interventions.


Elevated stress, exposure to environmental toxins, COVID-19 infection during pregnancy and extreme heat are among the factors that have the potential to unleash a chain of physiological responses that can lead to preeclampsia.


While an estimated 4.4% of pregnancies result in preeclampsia globally, the rates are typically higher in low- and middle-income countries compared to wealthier nations. Sub-Saharan Africa has the highest regional prevalence rate, at 13%.


In the U.S., the preeclampsia rate rose from 4.5% in 2008 to 8% in 2021, during the height of the COVID-19 pandemic. But racial and ethnic minorities in the U.S. experience higher prevalence rates. 



            [image: A male nurse adjusts the cuff on a pregnant woman's arm before taking her blood pressure.]
            
              Preeclampsia rates are spread unevenly across the United States.
              SDI Productions/E+ via Getty Images
            
          

El Paso is a window into a broader problem


Our team is focused on understanding the social factors that contribute to the disproportionately high preeclampsia risk in the El Paso area, and also on what lessons this offers for understanding maternal health among other socially disadvantaged populations.


In El Paso, a variety of social and environmental conditions converge that are likely contributing to the high preeclampsia prevalence rate that we documented.


Some of the factors that put people at higher risk of preeclampsia include socioeconomic insecurity, past exposure to stressful and traumatic life events, severe mental health symptoms, and racism and discrimination. These stressors may activate physiological responses that play a role in the progression of the condition.


Notably, we did our research in the aftermath of the 2019 racially motivated mass shooting in El Paso, a time when immigration was becoming more politically polarizing. It also overlapped with the region’s disproportionate burden of the overlapping economic, social and public health crises created by the COVID-19 pandemic.  


The women who participated in our research qualified for publicly funded prenatal care and reported significant economic and social challenges during a period of intense insecurity. Many had transnational family ties, immigrant family members or both. Some 21% of participants reported having an immediate family member who had been deported or detained by immigration officials.


Our research participants are not necessarily representative of El Paso as a whole, since we limited our study to women with an income low enough to qualify for public benefits. We also recruited participants from the prenatal clinic serving the county public hospital, which is heavily utilized by immigrants. 


Therefore, the prevalence rate of preeclampsia was likely higher in our sample than we would have found in a broader cross section across the region. However, our findings demonstrate the risks faced by populations that are experiencing multiple, compounded hardships.
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              This border crossing connects Jaurez, Mexico, and El Paso, Texas.
              Jeremy Poland/E+ via Getty Images
            
          

The physiological toll of emotional distress


In our interviews, women who developed preeclampsia often emphasized how their emotions contributed to their pregnancy complications. Immigration-related concerns and the pandemic were central to their experiences of emotional distress.


Brisa, an undocumented immigrant from rural Mexico, spent most of her pregnancy living in view of the U.S.-Mexico border wall. Her neighborhood had a constant presence of Border Patrol vehicles and helicopters. She described a pregnancy plagued by anguish stemming from her immigration status and the economic concerns resulting from her loss of steady work during the pandemic.  


While still pregnant, Brisa described the swelling in her hands and feet as a result of her emotional state. Speaking in Spanish, she said, “If I go outside, I feel that despair. It’s like this worry and an anxiety. I feel this despair in my hands and feet.” Swelling is also a common symptom of preeclampsia, which she later developed. 


Janeth, a U.S.-born citizen who had undocumented family members, developed preeclampsia that was further complicated by gestational diabetes. She attributed these complications to her mental health during the pregnancy. Research shows a potential link between mental health status and gestational diabetes risk.


Janeth explained, “I did get very, very depressed during the pregnancy. My husband became unemployed and it was just a very stressful pregnancy. I was having suicidal thoughts.”


Janeth’s stress came from economic concerns and isolation caused by the pandemic. She felt like she could not rely on other family members for economic support, since they were undocumented and therefore had not qualified for the pandemic stimulus checks. She was also battling a lingering sadness over the recent deportation of three family members after their asylum claims were denied.


The social roots of preeclampsia risk


The medical establishment historically focuses on individual risk factors for preeclampsia. For example, the World Health Organization’s list of risk factors includes first-time pregnancy, obesity and preexisting conditions. 


But a focus on individuals tells only part of the story of preeclampsia.


Brisa’s, Janeth’s and Lupe’s accounts offer a more complex story about this condition. 


Like many of the women we interviewed, they saw their social worlds as producing emotional states that contributed to their bodily ills. What researchers like us know about the physiology of preeclampsia offers evidence to support this connection between their social experiences and health outcomes.


Preeclampsia rates are rising most significantly in contexts with the greatest social, political and economic insecurities. These factors will almost certainly put more and more people in socially marginalized communities at risk for adverse maternal health outcomes. 


Research like ours identifies opportunities for healthcare and policy interventions to improve outcomes for communities facing the greatest risk.

Carina Heckert received funding from The National Science Foundation and Latino Center for Leadership Development at Southern Methodist University. She is a Scholar Affiliate with the Im/Migrant Well-Being Scholar Collaborative. 
Kyle Wiley has received funding from the National Institute on Minority Health and Health Disparities, the National Science Foundation, and the Wenner-Gren for his research on maternal and child health. 
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Should you drink Philly’s tap water?

theconversation.com · Christine Kirchhoff, Associate Professor of Civil and Environmental Engineering and Law, Policy, and Engineering, Penn State

Philadelphia's tap water meets federal standards, but some residents may be concerned about elevated levels of PFAS, lead and sodium. Kemal Yildirim/E+ Collection via Getty ImagesIf you live in Philly and want to know information about your tap water quality, start with the latest consumer confidence report, which is required to be produced annually by every community water system in the country. Most people never read them, but the reports provide essential information about drinking water quality. 


Like other large water systems, the Philadelphia Water Department publishes this information online, including the most recent 2025 drinking water quality report. The report provides an overview of Philly’s drinking water from source to tap. It reports that levels of approximately 100 regulated contaminants all meet federal standards.


As an interdisciplinary scientist and engineer, I study drinking water infrastructure and how science gets translated into policy and decision-making.
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              About half of Philly’s drinking water comes from the Delaware River.
              AP Photo/Matt Rourke
            
          

While the Philadelphia Water Department report is a good place to start, knowing what it tells you and where there may be gaps requires some background on how drinking water is regulated.


How drinking water gets regulated


In the U.S., drinking water is regulated under the Safe Drinking Water Act, which set limits for just over 20 contaminants when it became law in 1974.


Subsequent amendments and regulatory processes have brought the total to about 100. That’s still a small number compared to the approximately 700 disinfection byproducts, the tens of thousands of chemicals in commercial use in the U.S. today, or other contaminants of emerging concern. 


While not all of these compounds end up in drinking water in amounts that can harm public health, the U.S. Environmental Protection Agency’s regulatory process is designed to be reactive, not proactive.


Before setting a limit, the EPA must demonstrate that a contaminant may cause adverse health effects, that it occurs at levels that are a public health concern, and that regulation would meaningfully reduce risk. 


This process is repeated contaminant by contaminant, though a single glass of tap water may contain dozens of trace contaminants at once. The EPA has recently moved partly toward regulating mixtures of contaminants. The 2024 federal PFAS rule set individual limits for six PFAS compounds and also regulated four of them as a mixture. However, proposed changes to the 2024 federal PFAS rule include rescinding the mixture provision.


Goals versus limits


Federal drinking water standards involve two numbers for each contaminant. The maximum contaminant level goal, or MCLG, is the concentration at which the contaminant is believed to pose no significant risk to health in people who drink that water every day for 70 years. 


For chemicals classified as possible human carcinogens, MCLGs are typically set at a level where drinking the water daily for 70 years would cause one additional cancer case per 1 million people above the background rate. 


However, MCLGs are nonenforceable. Enforceable drinking water limits, also called maximum contaminant levels, or MCLs, are often higher than MCLGs because they take cost and feasibility into account. 
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              Levels of the forever chemicals PFOA and PFOS in Philly’s drinking water are above the federal limit that is set to go into effect in 2029, although the deadline may be extended.
              AP Photo/Matt Rourke
            
          

Levels of forever chemicals


Two forever chemicals, PFOA and PFOS, deserve attention first. Both are types of perfluoroalkyl and polyfluoroalkyl substances, commonly called PFAS. PFAS are a family of synthetic chemicals widely used in consumer products. They persist in the environment and accumulate in the body.


The 2025 report from the Philadelphia Water Department shows Philly’s highest reported levels of PFOA at 6.1 parts per trillion, or ppt, and PFOS at 4.6 ppt. Both are above the new federal limit of 4 ppt. 


But Philly remains in compliance. Meeting the federal limit is not required until 2029, and the EPA has proposed extending that deadline to 2031. 


The levels are well below Pennsylvania’s limits of 14 ppt for PFOA and 18 ppt for PFOS. 


Encouragingly, the Philadelphia Water Department is expanding its capacity to remove PFAS systemwide using powdered activated carbon. Small-scale tests have shown that powdered activated carbon can be effective for removing PFOA and PFOS, though effectiveness in real treatment conditions depends on dosing, contact time and other factors.


Lead, disinfectants and sodium


Lead in drinking water comes from lead leaching into the water from service lines leading from the water main to your house or from plumbing inside your home. Lead can cause serious health problems, and it accumulates in the body. 


As required by the Lead and Copper Rule, the Philadelphia Water Department’s treatment includes corrosion control that forms a protective coating on the inside of pipes. This reduces the amount of lead that leaches into drinking water from lead service lines. Homes built before a 1986 federal ban on lead pipes and solder carry the most risk, as do homes with lead service lines. More recent brass fixtures could legally contain small amounts of lead until 2014. 


The Philadelphia Water Department is required to collect samples from homes in Philly with lead service lines every three years. Testing in 2025 showed 90% of sampled homes were at or below 2 parts per billion, or ppb. That’s well under the 15 ppb EPA action level. But testing results ranged from 0 to 21 ppb, meaning some homes with lead service lines had measurable lead in their water. 


The maximum contaminant level goal for lead is zero because no safe level of childhood lead exposure has been determined.


Chemical disinfection keeps water safe across Philly’s 3,000 miles of pipe but produces byproducts linked to increased cancer risk. These byproducts form when the disinfectant, in this case sodium hypochlorite, reacts with organic matter remaining in the water after treatment. Levels rise the longer water sits in the pipes. 


The Philadelphia Water Department’s 2025 annual averages were 51 ppb total trihalomethanes and 41 ppb haloacetic acids – both well under federal limits of 80 and 60 ppb, respectively. However, individual samples exceeded those limits. This suggests some homes further out in the distribution system may experience elevated levels. 


Finally, sodium levels are a concern for people with sodium-restricted diets, including those with hypertension, heart failure or kidney disease. The American Heart Association recommends that people in these groups limit sodium intake to 1,500 milligrams per day. Depending on which plant serves you, Philly tap water carries 4 to 44 milligrams of sodium per 8-ounce glass. Over eight glasses a day, that’s roughly 30 to 350 milligrams, or up to nearly 25% of the recommended daily limit.
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              If you use a carbon filter, make sure it is certified to NSF/ANSI Standard 53 if you want to measurably reduce PFAS and lead.
              iStock/Getty Images Plus via Getty Images
            
          

What you can do


Reducing your household exposure to drinking water contaminants isn’t difficult. 


A carbon filter certified to NSF/ANSI Standard 53 will measurably reduce disinfection byproducts, PFOA and PFOS, and lead. A certified carbon filter for a pitcher, faucet or refrigerator works well to reduce levels in drinking water; reverse osmosis does more, but it costs more and wastes water. 


In addition, if your home has a lead service line or older plumbing, the Philadelphia Water Department recommends running cold water from the tap for 3-5 minutes when it has been unused for more than six hours before drinking or cooking with it. This flushes out water that has been in contact with plumbing. 


The Philadelphia Water Department offers free lead testing of tap water on request. The Centers for Disease Control and Prevention and EPA recommend that children at risk for lead exposure should have their blood lead levels assessed. 


Sodium is a different case: Standard carbon filters don’t remove it, but an ion-exchange pitcher, such as ZeroWater, or a reverse osmosis system will.


Read more of our stories about Philadelphia and Pennsylvania, or sign up for our Philadelphia newsletter on Substack.

Christine Kirchhoff 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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Schools are rethinking whether every student needs a laptop

theconversation.com · Janice Mak, Clinical Assistant Professor of Computer Science Education and Educational Technology, Arizona State University

Simply reducing students' screen time at school will not prepare them for a world increasingly shaped by data and AI. Klaus Vedfelt/Digital Vision via Getty Images When the COVID-19 pandemic forced in-person classroom instruction to go virtual, students suddenly needed to have their own laptops or tablets in order to interact with teachers and complete assignments. 


Most states used federal pandemic funding to address the digital divide. This refers to the gap between students and families who had their own tablets, computers and high-speed internet, and those who did not. 


While most schools resumed in-person classes by 2021, many of them continued to rely heavily on online platforms and apps to help their students do their work. 


Today, however, more and more schools are reconsidering how technology fits into teaching and learning, with many districts establishing clearer expectations about when technology should be used, for what purpose and at what ages.


So far, as of late July 2026, lawmakers in at least 17 states had introduced or debated legislation addressing classroom screen time or student use of digital devices. Six states had already enacted new laws, while others had considered or failed to pass similar measures. 


Iowa, for example, passed a law that limited digital instruction for elementary students. Maine’s legislation did not put specific screen time limits in place but approved a study on the impact of classroom technology. 


Instead of treating screens as the default tool for instruction, some schools are  directing teachers to use laptops only when the technology adds clear instructional value.
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              Students use laptops at Carter Traditional Elementary School in Louisville, Ky., in January 2022.
              Jon Cherry/Getty Images North America
            
          

Passive consumption or purposeful use?


The Los Angeles Unified School District is one example of a school district that is shifting away from technology in the classrooms. 


In June 2026, Los Angeles approved a policy that eliminates in-school screen use for students in preschool through first grade. It also established screen time limits for older students.


Los Angeles is also moving away from sending school-issued devices home with every student. Instead, elementary students can use shared classroom devices, and families can then opt in for take-home devices in older grades. 


The Marietta City Schools district in Georgia is another example. The district adopted a policy in July 2026 that calls for device screens to be “closed by default” and used only when they serve a clear instructional purpose. 


At the state level, a July 2026 law in Utah prohibits 1-1 device-per-student ratios for students in kindergarten to third grade. There are some exceptions to this policy, such as when students are taking state standardized tests. 


In other states, lawmakers are considering similar laws that would restrict screen time for young students or limit the use of school-issued devices during the school day.


How students use screens matters


What makes these developments notable is not any single policy but how quickly the conversation around education and technology has changed. 


The American Academy of Pediatrics recommends looking beyond the number of minutes children spend on screens each day. Instead, parents and educators could consider the quality of digital experiences and what screen use may be displacing. 


Technology can support learning when it is intentionally integrated into instruction, while excessive or passive screen use that displaces sleep, physical activity, play or face-to-face interactions may negatively affect children’s health and well-being.


This distinction between passive consumption and purposeful use is increasingly shaping school policy. Updated policies also reflect an emerging emphasis on age-appropriate screen use, student well-being and ensuring that technology can support, rather than replace, direct instruction and student collaboration.


While newer state and local screen-time policies vary, a common through line is that students’ ages matter when it comes to using technology.  


For older students, technology may remain central to learning, particularly when students are using it to program, analyze data, model complex systems and critically evaluate information. Younger children, meanwhile, should have sufficient opportunities for play, conversation, writing, movement and hands-on, “unplugged” learning, without screens. 


Teachers can still prepare students for a digital world


As a member of the National Academies consensus committee examining the future of data and computing education in K-12 schools, I have spent the past two years asking a simple question: What do today’s students need to know about the technologies that increasingly shape their lives? 


Our March 2026 report shows that students need to learn more than how to use a laptop or an artificial intelligence chatbot. Our research found that they should also understand how data is collected and used, how AI and other computing systems work, how technology affects people and society, and how to use these tools to solve real problems. 


The issue, according to our findings, is not whether students spend more or less time using technology. It is whether the time they spend with technology helps them build understanding, solve problems, think critically and make informed decisions. 


A growing body of research arrives at the same conclusion we reached: Students learn the most when they actively use technology to investigate questions, analyze information and solve problems – not when they passively consume digital content. 


My 2024 research also shows that technology was most valuable when students used it to investigate scientific questions, test ideas, create models, work with classmates and explain their reasoning. 


The technology itself was not what improved learning. What mattered was how teachers used it to engage students in deeper thinking.
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              Students work on their iPads between classes at Martin Luther King Jr. Elementary School in Phoenix in May 2025.
              Melina Mara/The Washington Post via Getty Images
            
          

The next critical question


For decades, there was a race to get classrooms hooked up to the latest educational technology.


Now, some schools are doing the opposite. This reversal may represent an overdue correction after years of assuming that more technology automatically equated to better learning. 


But I think the next chapter should not be defined by counting minutes of screen time. Instead, policymakers, educators and technology developers should consider the more critical question of what kinds of digital experiences are actually worth students’ time.

Janice Mak receives funding from National Science Foundation, the Spencer Foundation, Google, and ReadOn AZ. She is affiliated with the Association for Computing Machinery Education Board. 
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‘The Odyssey’ is a striking portrait of the psychological wounds that can emerge when people violate their deepest values

theconversation.com · Amy S. Badura-Brack, Professor of Psychological Science, Creighton University

Matt Damon as Odysseus in Christopher Nolan's 'The Odyssey.' Melinda Sue Gordon/Universal PicturesChristopher Nolan’s “The Odyssey,” a new adaptation of Homer’s epic tale of Odysseus’ perilous journey home after the Trojan War, is already being described as a case study in post-traumatic stress disorder.


But even more so, actor Matt Damon’s tortured and broken portrayal of Odysseus offers a look into what psychologists call moral injury. 


According to The Moral Injury Project at Syracuse University, moral injury is “the damage done to one’s conscience or moral compass when a person perpetrates, witnesses or fails to prevent acts that transgress one’s own moral beliefs, values, or ethical codes of conduct.” Three clusters of experiences mark moral injury: spiritual or existential collapse; guilt and shame; and alienation from other people.


Homer’s works have long been heralded for highlighting the physical and psychological wounds of war. Yet director Christopher Nolan, far more than Homer, goes on to plumb Odysseus’ existential collapse, shame and guilt.


An invisible wound


I’m a PTSD researcher and clinician who has worked at four Veterans Affairs hospitals, and I’ve long taught my students that Homer’s epics contain some of the oldest written examples of PTSD symptoms, even though the formal diagnosis of PTSD did not exist until 1980.


Moral injury is not simply another name for PTSD, although the two often travel together. 


PTSD is a fear-based disorder characterized by reexperiencing past trauma, avoidance of anything that triggers memories of that trauma, negative changes in mood and thought, and being constantly on guard. 


Not everyone with PTSD experiences moral injury, and not all types of moral injury induce PTSD. But the two can overlap, particularly when someone violates their deeply held moral beliefs in a way that’s connected to a profound sense of guilt or shame.


In his books “Achilles in Vietnam” and “Odysseus in America,” psychiatrist Jonathan Shay explored moral injury in the context of the Vietnam War. 


Shay focused on the American military institutions and leaders who undermined the trust and ideals of their soldiers through unclear goals and unjust orders. His exploration of moral injury is important. But it emphasizes the psychological consequences for soldiers when they’re betrayed in high-stakes situations. A more expansive view of moral injury, advanced by psychologist Brett Litz, shows it can also result from an individual’s own actions – what’s known as perpetration-based moral injury.


Released in 1989, the critically acclaimed movie “Born on the Fourth of July,” which is based on Ron Kovic’s 1976 autobiography, centers on this type of moral injury. 


Kovic, played by Tom Cruise, is haunted by acts he committed while fighting in Vietnam. In a friendly fire incident, he accidentally kills a fellow Marine during a chaotic firefight. Later, he witnesses and participates in an attack in which his unit kills Vietnamese civilians, including women and children. 


Moral injury in ‘The Odyssey’


Kovic’s actions and ensuing trauma reflect the same kind of moral injury seen in Damon’s Odysseus.


After 10 long years of fighting the Trojan War, Odysseus devises a plan to end the conflict: He and his troops infiltrate Troy by hiding inside a massive wooden horse. They build it as an apparent peace offering, climb inside and wait until their enemies pull “the gift” inside the city walls. Then they attack.


The military maneuver is brilliant and effective. But it also requires Odysseus to break Zeus’ law of xenia: the sacred obligation of hospitality between host and guest. He crosses another moral boundary by using deception. During the ensuing massacre, he violates the principle – even between enemies – of treating others how you would want to be treated. 
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              Trojans begin the process of dragging a wooden horse inside the walls of Troy, while Odysseus and the men under his command hide inside.
              Melinda Sue Gordon/Universal Pictures
            
          

Odysseus’ self-imposed exile – evocative of the social alienation that’s so prevalent among sufferers of moral injury – keeps him away from home for 10 long years after the war ends. Yet even time and space fail to heal him, and Odysseus remains haunted by guilt and shame: “We left them a gift, an offer of peace, that they took into their home,” Damon’s Odysseus says. “We violated all that’s sacred between people.”


The warriors I have known


Nolan’s characterization of Odysseus reminds me of the veterans I have treated. 


In addition to moral injury, Damon’s Odysseus almost certainly has PTSD. He has recurrent nightmares; he tries to suppress his shame by consuming memory-erasing lotus flowers; and he feels overwhelming guilt and rage. Yet he appears most distraught by the thought that a part of himself has died and is irrevocably broken. While disguised as a beggar, he utters to his wife, Penelope, “What if the Odysseus you knew lost his way?” 


It’s a version of what many of the veterans I’ve treated have told me: “If you really knew me, you wouldn’t love me.” 


Many of them go on to admit that they feel they are unworthy of love. Actually, it’s more than just a feeling. It’s a moral conclusion that they reach after replaying and relitigating their actions at war.



            [image: A kneeling elderly man wearing a blue jacket and a baseball cap extends his arm to touch a memorial.]
            
              A Vietnam War veteran reaches out to touch a fallen comrade’s name etched into the black granite at the Vietnam Veterans Memorial on May 25, 2026, in Washington, D.C.
              Samuel Corum/Getty Images
            
          

Many of my clients describe their most significant trauma as something they did or failed to do, such as shooting a civilian or hiding instead of fighting during an attack.


Trauma taking place via personal acts of commission or omission usually does not come to mind when you think of PTSD. But you can, in fact, be a war hero – as Odysseus was – and you can also become haunted by your own actions, which linger long after the war ends.


Toward healing


Effective strategies for mitigating the fear reactions that PTSD can elicit, including treatments I’ve developed, exist. 


But moral injury is a different beast from PTSD, and it can be especially challenging to help someone suffering from moral injury who believes they are unlovable.


A number of therapies centered on resolving moral injury have emerged in recent years. One of those, developed by psychologist Shira Maguen, is called the “impact of killing,” and it centers on the moral and emotional aftermath of killing someone during war. 


It’s seen as an especially promising tool for improving veterans’ quality of life. She finds that among veterans who had already completed traditional trauma therapy, her intervention can further bolster veterans’ willingness to take part in community events and confide in loved ones. 


Some people assume “The Odyssey” has survived over the years because it is a classic story of war, resilience and homecoming. But plenty of war stories were lost to history during the illiterate centuries after the collapse of the Bronze Age. “The Odyssey” endures, I think, because it centers on a tortured hero whom the audience admires but cannot fully absolve. His cunning is entwined with his crime. 


Odysseus isn’t easily redeemed, excused or pitied. As fresh waves of troops continue to be exposed to the horrors of war, Odysseus’ trauma also continues to hit home.

Amy S. Badura-Brack 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/the-odyssey-is-a-striking-portrait-of-the-psychological-wounds-that-can-emerge-when-people-violate-their-deepest-values-288337



10

Flawed studies linking hormone therapy to breast cancer made doctors reluctant to prescribe it for menopause relief – especially for breast cancer survivors

theconversation.com · Versha Pleasant, Clinical Assistant Professor; Director, Cancer Genetics & Breast Health, University of Michigan

Women under 50 may experience early-onset menopause as a result of cancer treatment. Kathrin Ziegler/DigitalVision via Getty ImagesAlthough menopause is not a new phenomenon by any means, the past few years of what some have called the “menopause moment” have brought it to the forefront of national conversation.


One form of treatment, called menopausal hormone therapy, can address several bothersome symptoms, particularly hot flashes, and can improve quality of life for some patients. It can also provide an added layer of heart health and bone protection for some.  


Despite these benefits, prescriptions steeply declined after the Women’s Health Initiative – the largest and longest-running study on women’s health in the U.S. since the early 1990s – found an increased risk of breast cancer among those on menopausal hormone therapy. This created substantial fear around using hormone therapy among providers and patients alike. 


However, inconsistencies and biases in the study’s findings have arisen over the years, leading researchers to scrutinize the data more closely. Furthermore, the Food and Drug Administration began removing the black box warnings – which signal serious health risks – on hormone therapy for menopause in November 2025.


What does this mean for the 1-in-8 women who will be diagnosed with breast cancer in their lifetime?


The FDA’s change in safety warnings highlights a gray zone on who would benefit from menopausal hormone therapy and which formulations carry the lowest risk. As a gynecologist who specializes in breast cancer care, I believe these new guidelines emphasize the need to tailor treatment to each individual – including breast cancer survivors for whom menopausal hormone therapy has historically been avoided.


Menopause and breast cancer survivors


Breast cancer is the most commonly diagnosed cancer among women in the United States. Breast cancer diagnoses are increasing among women under 50, with a 1.4% increase each year between 2012 and 2021.


Breast cancer survivors may suffer from symptoms of naturally occurring menopause due to their chronological age. However, they may also be experiencing menopausal symptoms as a result of breast cancer treatments. For younger survivors, breast cancer treatments could induce menopause by temporarily or permanently disrupting ovarian function. Sometimes the ovaries may be removed for those at increased risk for ovarian cancer. 


These effects can impair or disable the body’s ability to produce hormones like estrogen, which increases a young breast cancer survivor’s risk of cardiovascular disease and osteoporosis.



            [image: Close-up of hand holding a small round pill]
            
              Menopausal hormone therapy comes in various formulations.
              Emilija Manevska/Moment via Getty Images
            
          

Menopausal hormone therapy could mitigate the health risks that young breast cancer survivors face. Estrogen-containing therapies are linked to not only decreased cardiovascular and all-cause mortality among younger patients, but also to improved quality of life. They are also the most effective treatment for hot flashes, one of the most bothersome symptoms of menopause.


Breast cancer survivors represent a significant portion of the population who could benefit from menopausal hormone therapy. However, healthcare providers often avoid this treatment due a perception that it would increase a breast cancer patient’s risk of recurrence.  


But the research is conflicting.


Deconstructing the data


Some of the fear surrounding menopausal hormone therapy was shaped by findings from the Women’s Health Initiative study, which researchers have since critiqued for its limitations. 


In particular, while the study did find that people taking menopausal hormone therapy had an elevated risk of breast cancer, this was among a group of older participants between ages 50 to 79. This led to the timing hypothesis, which proposes that some groups may experience more benefit and less risk from menopausal hormone therapy based on their age.


Results also differed by treatment formulation. The most commonly used version of progesterone used today is safer than the version used in the Women’s Health Imitative. Breast cancer risk increased among those using estrogen plus progesterone, but was not increased among those taking estrogen alone.


The Women’s Health Initiative also did not specifically look at how menopausal hormone therapy affected cancer risk in breast cancer survivors.  


Deconstructing even more data


Another landmark study called “Hormone Replacement Therapy After Breast Cancer – Is It Safe?,” or HABITS, evaluated the safety of menopausal hormone therapy for those previously diagnosed with breast cancer. The study ended early in 2003, after 26 out of 219 women in the group receiving menopausal hormone therapy developed breast cancer, in comparison with the 8 of 215 women who did not receive hormone therapy. 


Much like the Women’s Health Initiative, the HABITS trial – along with a similar study called the Stockholm Trial – gained much attention by suggesting that menopausal hormone therapy was unacceptably risky for breast cancer survivors. 



            
            Medical guidelines around menopause have not kept up with research.
          

However, researchers have likewise criticized the HABITS trial for possible discrepancies in the treatment formulations given to patients. Additionally, the breast cancer characteristics of some participants were unknown, which may have affected the data.


A 10-year follow-up of the trial ultimately revealed no significant difference in breast cancer recurrence between survivors who did or did not receive menopausal hormone therapy. Both the HABITS and Stockholm trials also did not show an increased death rate related to menopausal hormone therapy among breast cancer survivors. 


The findings suggest that the increased recurrences seen in the HABITS trial may have been due to higher progesterone exposure. Ultimately, because the studies were terminated early, no definitive conclusions can be made.


Conflicting research


Numerous other studies have produced variable results.


A smaller clinical trial did not show significantly increased breast cancer risk in survivors with estrogen-negative tumors who were receiving only estrogen over a five-year period. 


A study pooling data from four clinical trials showed a significantly increased risk of recurrence for survivors with hormone receptor-positive tumors who were receiving estrogen and progesterone, but did not see an increased risk for those with hormone-negative tumors.


There are also more than 20 studies published over the past several decades that found no significant increased risk of new breast cancer activity, recurrences or death for survivors taking menopausal hormone therapy. Some of these studies even suggest a decreased risk of breast cancer with certain formulations of menopausal hormone therapy. 



            [image: Patient sitting on exam room table talking to doctor, who is standing up at computer]
            
              Menopausal hormone therapy has complex risk-benefit considerations best discussed with your doctor.
              The Good Brigade/DigitalVision via Getty Images
            
          

But these studies have not received the same amount of attention and consideration. The Women’s Health Initiative and the HABITS trial were both larger randomized trials, which are gold standards in research. However, the limitations of these trials and the conflicting data of other studies create challenges in how to interpret these findings. 


Personalized care for breast cancer survivors


Removing the black box warning on menopausal hormone therapy does not mean it is safe or appropriate for every patient at any age. Rather, it encourages a conversation between the patient and healthcare provider about their eligibility and individual risks.


Research has suggested that different risk factors may play a role in breast cancer risk, although it is unclear how each factor ultimately interacts with one another. Factors such as age, breast cancer subtype and hormone therapy formulation could affect someone’s overall risk in different ways. 


Given this complexity, a risk-benefit analysis and shared decision-making on treatment could offer a more practical and holistic approach to if, when and under what conditions breast cancer survivors could be eligible for menopausal hormone therapy. 


Precision medicine, which personalizes medicine and tailors care to the individual, has become the mainstay of healthcare. I believe the removal of the black box warning on menopausal hormone therapy represents an important opportunity to continue improving holistic, personalized care for breast cancer survivors.

She is owner of and consultant for Pleasant Consulting, LLC, which provides lectures and talks on cancer genetics, breast cancer risk, and gynecologic care of breast cancer survivors. 


Original: https://theconversation.com/flawed-studies-linking-hormone-therapy-to-breast-cancer-made-doctors-reluctant-to-prescribe-it-for-menopause-relief-especially-for-breast-cancer-survivors-277352
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