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Life after death: From burned trees to bleached corals, how dead organisms live on as the building blocks of new life

theconversation.com · Kai Kopecky, Postdoctoral Researcher in Community Ecology, University of Colorado Boulder · John Kominoski, Professor of Ecology, Florida International University

People’s knee-jerk reaction to seeing death in nature is often not positive. The burn scar left by wildfire on a once-forested hillside, or a ghostly white coral reef, may evoke tragedy and despair. But in nature, most plants and animals are recycled back into new life.


The fallen branches and leaves that crunch under your boots as you step on the forest floor are providing nutrients for new growth as they decompose. Empty shells can become the foundations for new sea life to grow. Dead organic matter left over after a harvest supports soils and the production of food that feeds people worldwide.


These remnants of life can set both the pace and outcome of ecosystem recovery, enabling life to persist and thrive, or preventing it from doing so.


Ecologists, like us, refer to this as ecological memory, where remnants of the past influence how ecosystems look and behave in the present. Similar to human memories, traumatic events can have the strongest influences in nature: Fires, storms, heat waves and outbreaks of pests or disease can cause widespread death of plants and animals, leaving behind abundant and lasting physical remains.


In a new paper published in Science Advances, working with colleagues around the country, we show how death plays nuanced and powerful roles in nature’s afterlife.


In some cases, dead organisms prevent life from returning after an extreme event. In other cases, they make ecosystems more resilient by fueling regeneration of new life and hastening recovery. Understanding this afterlife and its influence on ecosystems will be increasingly valuable for helping ecosystems recover in a changing climate.





Foundation species – nature’s architects


Our study focused on a set of ecologically important organisms, known as foundation species. These are abundant and iconic organisms, such as trees, grasses, oysters and corals, that create the natural infrastructure on which entire communities of organisms exist.


Foundation species can be found everywhere, from the depths of the oceans to the summits of mountains. Because they are so abundant while alive, they can remain abundant after they die. And their influence can carry on in an afterlife that shapes the trajectories of ecosystems, either supporting recovery to the ecosystem’s original structure or transforming it into a new one.



            [image: Trees of different ages grow from a fallen log.]
            
              A fallen log serves as a nursery for a new hemlock tree in British Columbia, Canada, hence the nicknames nursery log or nurse log. Seeds often struggle to establish themselves on the ground, but decaying trees provide soft, nutrient-rich environments with less competition or risk from soil fungus.
              Wing-Chi Poon, CC BY-SA
            
          

To investigate how the dead remains of foundation species affect the ability of their living counterparts to establish, grow and survive, we tapped into a U.S. National Science Foundation network of Long Term Ecological Research. Scientists at these sites track populations of foundation species across a diversity of ecosystems that have experienced different extreme events.


We looked at coral reefs, mangrove forests, salt marshes, kelp forests, oyster reefs, tropical rainforests, temperate rainforests, hemlock forests, tallgrass prairies and boreal forests, ranging from the tropics to just shy of the Arctic Circle.


We found that, following extreme events, the dead affect the living more commonly than we expected. The dead foundation species either significantly increased or decreased living foundation species in nine out of the 10 ecosystems we studied – the kelp forest was the only exception.


In roughly half of the cases, dead foundation species hampered the ability of their living counterparts to reestablish, grow and survive after extreme events.


Take the tropical montane rainforest of Puerto Rico. This ecosystem is periodically walloped by hurricanes that strip its canopy and blanket the forest floor with tree branches and leaves. This layer of debris chokes off sunlight needed by the seedlings below and reduces the number that emerge to replace the trees lost during the storm, ultimately slowing the forest’s recovery.



            
            
              Kai Kopecky clears dead coral skeletons from a research site.
              Lauren Enright
            
          

The South Pacific coral reefs of Moorea present a more extreme example. Marine heat waves that cause coral bleaching can transform these reefs into something fundamentally different: ghost towns of dead skeletons overgrown by seaweeds. The nooks and crannies of the standing coral skeletons provide an opportunity for the seaweeds, which compete with coral for reef space, to proliferate and take over the reef, preventing the return of corals.


But in the other cases we studied, we found that dead organisms actually promote the regeneration of their living counterparts.


For example, the mangrove forests of the Florida Everglades actually benefit from storm-generated debris. During a hurricane, leaf litter blown or washed out of the canopy ended up in the complex network of roots below, providing a pulse of nutrients that enhanced the production of new roots and hastened mangrove recovery.



            [image: Mangroves put down roots in a coastal area.]
            
              When mangroves are torn up by storms, they can rebuild on top of one another. The recovery can take years, so frequent storms make recovery slower.
              Tommy Shannon/Florida Coastal Everglades LTER, CC BY-SA
            
          

In the Eastern hemlock forests of New England, an outbreak of a tree-killing pest – the woolly adelgid – left behind wide swaths of standing dead trees. But unlike the dead skeletons on a bleached reef, these dead trees often help new hemlock saplings grow by maintaining a favorable climate on the ground below.


The question now is, how can humanity use this information to fortify the resilience of ecosystems after extreme events?


How humans can help


As humans, many of us rely on therapy to help manage how traumatic memories affect our lives. We can also help ecosystems manage the remnants of dead organisms after disasters in several ways.


On land, standing dead trees are sometimes felled to create “nurse logs,” which release nutrients that nourish living trees. Dead grass litter is removed using prescribed burning to create better conditions for new grass to grow. On the coasts, dead oyster shells are deposited onto mud flats, and the rubble of coral skeletons is either stabilized or removed to create more solid substrates where new oysters and corals can settle, grow and thrive.



            [image: Workers on a barge with mounds of oyster shells push them into the water with a hose.]
            
              Workers aboard a barge laden with 680 bushels of clam and oyster shells use high-pressure hoses to blast them into the Mullica River in Port Republic, N.J. The shells are collected from restaurants in Atlantic City, dried and placed into the river, where they become the foundation for new oyster colonies as free-floating baby oysters attach to them and start to grow.
              AP Photo/Wayne Parry
            
          

As rising temperatures create more frequent extreme events and trigger more die-offs, dead foundation species will be useful to help guide ecosystem recoveries afterward.


Where there is life, there is death


When you’re in nature, whether hiking in a forest or snorkeling on a tropical reef, your attention is typically drawn to the life that exists in these places. But if you take a closer look, you may notice that death is all around, too.


Death is an integral part of life. The quicker we all learn to embrace its capacity to be a transformative force, and find ways to use the remnants left in its wake, the better we will be able to help nature and ourselves thrive into the future.

Kai Kopecky receives funding from the National Science Foundation and the LTER Network Office. 
John Kominoski works for Florida International University. 


Original: https://theconversation.com/life-after-death-from-burned-trees-to-bleached-corals-how-dead-organisms-live-on-as-the-building-blocks-of-new-life-283745
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How cuts to CDC are dismantling its capacity to protect Americans’ health

theconversation.com · Candice Johnson, Assistant Professor of Epidemiology, Michigan State University

People protest recent layoffs outside the main campus of the Centers for Disease Control and Prevention in Atlanta on April 1, 2025.  Elijah Nouvelage via Getty ImagesSince the Trump administration took office in January 2025, the workforce at the Centers for Disease Control and Prevention has weathered uncertainty and change. 


Mass firings, communication freezes, political interference in the CDC’s scientific mission and a revolving door of leaders have created a challenging work environment for the CDC’s employees.


I’m a public health researcher who studies how working conditions affect employee health and well-being. I also worked at the CDC from 2012 to 2020. Given the turmoil imposed on the CDC workforce since Inauguration Day, I worked with a team of researchers at Michigan State University to conduct an anonymous survey of more than 600 CDC workers. 


We found a CDC workforce concerned by a declining ability to achieve the agency’s public health mission, a shrinking and overworked staff and wide-ranging effects that threaten Americans’ health. 


CDC’s mission is to protect and improve the health of Americans, which it fulfills by preventing, detecting and controlling disease. CDC also staffs a pool of public health experts who are rapidly deployed to respond to public health emergencies – including disease outbreaks – worldwide. The cuts to CDC put these functions in jeopardy.


Key CDC posts empty as Ebola outbreak grows


As an explosive Ebola virus outbreak takes hold in Central Africa, infectious disease experts are questioning the U.S. government’s ability to effectively respond to public health emergencies following the cuts to the CDC and foreign aid, as well as the U.S. withdrawal from the World Health Organization. 


The CDC remains without strong leadership at a critical point in the outbreak response. 


In August 2025, Health and Human Services secretary Robert F. Kennedy Jr. fired CDC Director Susan Monarez after she refused to accept political interference with the agency, causing multiple senior CDC leaders to resign in protest. Almost one year later, the CDC’s top leadership positions remain vacant. The agency has no director, principal deputy director, chief of staff or chief medical officer to lead employees through a complicated emergency response.


But in our survey, we were most interested in knowing how this administration’s changes have affected CDC’s rank-and-file workforce, who are on the front lines of protecting Americans’ health.


Survey: CDC workers say emergency response is eroding


Between February and April 2026, our team distributed our anonymous survey through employee and alumni groups, LinkedIn and professional networks. We received responses from 433 current and 191 former CDC employees who had left since January 2025; 95% were federal employees and the rest contractors or other nonfederal workers.


The survey questions asked how the second Trump administration’s changes have affected their day-to-day work.


In June, we presented our initial findings at the annual meeting of the Council of State and Territorial Epidemiologists as we prepare for publication in an academic journal. 


More than 99% of CDC employees we surveyed – 604 out of 605 – said that the administration’s changes to the CDC reduced its capacity to respond to a public health emergency. 


For example, during the 2014–2016 Ebola virus outbreak, the CDC sent its public health professionals – including me – on more than 3,000 deployments to West Africa to control the outbreak. But today, in the midst of another growing Ebola outbreak, deep cuts to the CDC workforce mean that the agency may no longer have sufficient personnel to deploy at the same capacity if needed. 


Americans are already seeing this in the CDC’s response to ongoing measles outbreaks in the U.S. Public health experts note that the CDC’s communication with the public about the outbreaks has been confusing and sparse, which they attribute to the cuts. 


Losses to the CDC workforce


The CDC is home to a specialized public health workforce tasked with responding to the nation’s most important health problems.


Since January 2025, the CDC has lost just over a quarter of its federal employee workforce. More than 1,000 employees were fired after their positions were eliminated, with hundreds remaining on administrative leave due to a court order preventing their firing. Resignations, retirements and contract nonrenewals have further shrunk the workforce.





“We have the same amount of work,” wrote a CDC manager whose work unit was particularly hard-hit by staff losses, “but it is not possible to do all of it with half the staff.” 


Among the current CDC workers we surveyed, 85% said they were burning out.


These cuts and challenges have made CDC employees pessimistic about the agency’s future. Of the current CDC employees we surveyed, 1 in 5 have decided to leave, further straining CDC’s resources. The vast majority who left voluntarily – 95% – told us they left mostly or entirely because of changes implemented by the current administration. 


“The anti-vaccine, anti-science stance of this administration meant that I could no longer in good conscience continue to work there given the type of work that I did,” a former CDC manager explained. 


Similar reasons were given by senior CDC leaders and scientists who resigned in protest since January 2025, citing budget cuts, scientific censorship and political interference with the CDC’s public health mission as the reasons they resigned. 


The CDC’s nonscientific workforce was also hard-hit, with the Department of Health and Human Services eliminating CDC’s digital media teams, offices handling Equal Employment Opportunity complaints and Freedom of Information Act requests, and much of human resources and acquisitions. In our survey, 94% of CDC employees said that under this administration, it became harder to do their job.  


Cuts to chronic disease and injury prevention


Although the CDC’s responses to infectious disease outbreaks like hantavirus or Ebola virus tend to dominate headlines, much of the agency’s day-to-day work focuses on chronic disease and injury prevention. 


Chronic diseases are the No. 1 killer of Americans, and injuries are the No. 1 killer of American children. 


Despite Kennedy’s assertions that his administration will focus on preventing chronic disease, he has quietly shuttered many of the CDC’s chronic disease and injury prevention programs, including those dedicated to improving women’s health, preventing violence and injuries, tracking infertility, reducing tobacco use and promoting healthy aging.


President Donald Trump’s fiscal year 2026 budget proposed eliminating the CDC’s chronic disease and injury prevention programs entirely. The final funding bill rejected these cuts.



            
            Since January 2025, the CDC has lost more than a quarter of its workforce.
          

We asked current and former CDC employees in chronic disease and injury prevention programs what happened to their work unit under this administration. Only three of 142, or 2%, said their work unit remains fully operational and able to meet its public health mission. 


We asked everyone we surveyed if they thought Americans will die because of the administration’s changes to the agency; 95% said yes. 


Cuts to CDC ripple through the country


Many of the CDC’s functions are invisible to the general public, making it easy to hide the extent to which the agency has been damaged.


In addition to responding to public health emergencies and preventing disease, the CDC plays a vital role in sustaining the nation’s public health infrastructure. About 80% of the CDC’s domestic budget goes to fund public health programs run by state, territorial, tribal and local partners, directly protecting health in local communities. 


Health departments around the country are now grappling with sudden cuts to the federal funding that sustains their health data collection and health promotion activities.


I believe that current and recent CDC employees have the best view of how the administration’s cuts are affecting the agency. Their observations warn of a U.S. government losing its ability to protect the nation’s health.

Candice Johnson has received funding from the Centers for Disease Control and Prevention for unrelated work. She is a former CDC employee.


Original: https://theconversation.com/how-cuts-to-cdc-are-dismantling-its-capacity-to-protect-americans-health-284280
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Dads today talk more freely with their teens about sex and relationships

theconversation.com · Jennifer M. Grossman, Senior Research Scientist in Family, Sexuality and Communication, Wellesley College

Compared to the previous generation, fathers now are more likely to be involved in their teens' lives.  The Good Brigade/DigitalVision via Getty ImagesFor many dads, talking with their teenager about sex and relationships can feel like a minefield. 


Popular culture doesn’t provide many good examples of how to have these conversations, and many fathers didn’t have these conversations at all with their own fathers. 


For instance, in a 2021 study from Australia, 65% of fathers reported inviting their children to talk with them about sexuality, while less than 30% reported that their own fathers talked with them about it – a jump of 35% in one generation. This finding aligns with my own U.S.-based work, which finds a similar generational discrepancy. 


This huge cultural shift is fascinating to me as a research scientist who studies adolescent development, sexual health and risk-taking, and family communication about sexuality and relationships. I’m a research scientist. In recent years I have delved into the role that fathers play, why that’s important, and what fathers need to support their teens’ sexual health. 


Generational differences


Compared to fathers from the 1980s, current fathers are more actively involved in raising their children and see their parenting role as a meaningful one beyond serving as a financial provider. A 2026 paper from the American Institute for Boys and Men found that since the pandemic, college-educated dads have increased their time doing housework and childcare by over four hours a week. 


Research shows these changes can make a difference. When parents work together to parent their children, children show stronger attachment to their parents and improved capacity to manage their emotions. This also applies to divorced parents, whose children show fewer mental health problems when their parents cooperate with each other.



            [image: A middle-aged mom and dad sit close to their daughter, looking at the laptop on her lap and laughing.]
            
              When parents work together effectively, kids tend to manage their emotions better.
              eyecrave productions/E+ via Getty Images
            
          

Benefits for both fathers and teens


Fathers’ increased involvement in parenting extends to talking with their teens about sex and relationships, and research shows that both fathers and teens see benefits to this. 


Fathers see it as key to supporting their teens’ healthy development, while teens value their fathers’ perspectives and experiences. While many fathers worry that their daughters don’t want to talk with them about sex and relationships, research shows that daughters want to hear from their fathers about these topics.


Sometimes the role that fathers play in talking about sex and relationships shows up in how they work together with their spouse. Collaboration in parenting extends to talking with their teens about sex and relationships. In a qualitative study of fathers with adolescent children, over 75% of participants described talking with their teen’s mother about sex and relationships. This often involved strategizing about how to talk with their adolescent about sexual issues or updating each other as to what they learned about their adolescent. 


Beyond the general benefits of connecting with their kids, father-teen conversations about sex and relationships can protect teens from risky sexual behavior. 


However, many fathers are unsure how to start these conversations, feel uncomfortable talking with their teens or don’t realize that their involvement matters. Compared to mothers, fathers have fewer resources to support these conversations, ranging from a lack of sex education programs to support fathers’ communication with their teens to less access to informal connections – such as moms’ often extensive text message chains – where they can discuss these topics.


Support for dads


Only a few programs specifically support fathers to talk with their teens about sex and relationships. These programs integrate feedback from fathers on what kinds of help they want and need to support talking with their teens about sexual topics. This includes tips for how to approach the topic with teens as well as opportunities to talk with other fathers.


For example, The REAL Men program is an in-person group intervention that provides fathers with sexual health information, guidance on how to talk with their teens about sex, and take-home activities to do with their teens. Another program for fathers, called IMARA – short for informed, motivated, aware and responsible about AIDS – was adapted from an HIV prevention program for mothers and daughters. 


I lead a team that developed an online program called Connected Dads, Healthy Teens. It includes sexual health information, skill-building and practice talking with teens, as well as a peer support group for fathers to share tips, experiences and challenges in talking with their kids about sex and relationships. 


Fathers and teens who participated in this program showed improvements in sexual health knowledge and confidence in and frequency of sexual health communication. These programs can help provide fathers with tools and confidence to talk with their teens in healthy ways about sex and relationships.


Communication from parents is most likely to lead to healthy teens when parents are knowledgeable, comfortable, trustworthy and responsive to their teens. 


Similarly, teens prefer to talk with parents about sex when they see them as understanding, open and easy to talk to. As these findings suggest, many of the effective and engaging approaches fathers can use to talk with their teens about sex overlap with skills fathers already use to talk with their teens about other topics.



            [image: A cartoon of a dad pointing to a list of tips for communicating with teens.]
            
              Listening, showing that you understand, and relating with your teen can help them open up.
              Connected Dads, Healthy Teens program, Wellesley Centers for Women
            
          

Listen first


So, when opportunity presents itself, take time to listen to your teen’s perspective before telling them your own, and try to restrain yourself from judging your teen for their relationship choices. 


These approaches can help teens feel heard, validated and connected and make it more likely they will come to you when they have questions or concerns in the future. 


And while it’s important to stay in the game and talk with your teen about sex and relationships, think about other trusted adults in your teen’s life who can join the conversation. Other people, such as grandparents, aunts and uncles, older siblings, coaches and religious leaders, can be supportive resources for talking with teens about these issues.


If you think you may not be the best person to talk with your teen about a specific topic, such as getting their period or a conflict in a dating relationship, consider reaching out to another person whom your teen feels comfortable with and providing background support for their conversations. This can help you stay engaged and be an active participant in promoting your teen’s health.


Though dads play an important role, it’s not all on them – or on any single person – to be there for their teen. The more supportive connections teens have in their families, schools and communities, the healthier they are.

Jennifer M. Grossman receives funding from the Eunice Kennedy Shriver National Institute of Child Health and Human Development and Planned Parenthood League of Massachusetts. 


Original: https://theconversation.com/dads-today-talk-more-freely-with-their-teens-about-sex-and-relationships-276006



04

Seat the rich! World Cup ticket inflation reflects widening gap between haves and have-nots

theconversation.com · Stefan Szymanski, Professor of Sport Management, University of Michigan

Billionaires and the golden FIFA ticket. Chip Somodevilla/Getty ImagesIn 1994, the last time U.S. stadiums hosted the World Cup, an average ticket cost US$58. The most expensive ticket for the final could be grabbed for $475.


Adjusted for inflation, that would be $131 and $1,069, respectively, in today’s prices. Fast forward 32 years and things have become a lot pricier. 


In the tournament due to begin on June 11, 2026, at the Azteca Stadium in Mexico, the average ticket prices have been in the region of $1,300. The cheaper tickets for the final are going for a whopping $10,000, and it is even more for the better seats.


That represents an inflation-adjusted increase in average ticket prices of about 1,000% between the two times the U.S. has hosted or co-hosted the event. As a benchmark for comparison, over that period, median household incomes in the U.S., adjusted for inflation, have risen by only 32%.


But is ticket pricing the real problem with the World Cup? As a soccer economist and co-host of the Soccernomics podcast, it is a question I have long thought about. And economic analysis can bring some clarity as to what brought about such eye-watering ticket prices, whether they are justifiable and why many think them unfair.


To start things off, let’s entertain a thought experiment. The three host nations of the World Cup – Canada, Mexico and the United States – are home to around 200,000 ultra-high net worth individuals, those sitting on fortunes in excess of $30 million. If that elite group contained 82,500 soccer fans prepared to pay $300,000 for a ticket to fill out the MetLife Stadium in New Jersey for the final, it would represent a payday for FIFA of close to $25 billion. And that isn’t a fanciful price — tickets for the final have listed for far higher.


Now if FIFA vowed that all that money would go to good causes – say, eradicating malaria or ensuring that underprivileged kids had access to state-of-the-art soccer equipment and programs – would anyone really gripe that it came at the cost of making tickets affordable for all?


The problem is FIFA is not vowing any such thing. FIFA President Gianni Infantino has stated that all money generated “goes back into the game all over.” But  given the governing bodies’ reputation for shadowy financial doings, there are reasons to think much of the money will never be properly accounted for. 


The key point is this: It’s not really the high ticket prices in themselves that are the problem; it’s the context in which they are being sold.


The devil in the dynamic pricing


That context involves at least three elements that critics have found particularly offensive.


First is the same thing that is bane of gig-going music fans and frequent fliers alike: dynamic pricing. 


The economic term for such a policy is “price discrimination.” It amounts to charging people according to their willingness to pay rather than the cost of supplying the commodity or service.


Dynamic pricing is simply an algorithm created to achieve that by exploiting market power. Although not illegal, the announcement of investigations by the New York and New Jersey attorneys general suggest that FIFA might have some legal problems down the road.



            [image: A phone screen shows some dollar figures.]
            
              Dynamic pricing has pushed the price tag of some tickets for the final to more than $2 million.
              Maximilian Haupt/picture alliance via Getty Images
            
          

Second, the whiff of corruption around FIFA never goes away. 


The 2015 prosecutions of high-ranking soccer officials revealed the extent of corrupt practices relating to the sale of broadcast rights. A recent statement by prominent figures in the world of soccer administration suggested that since then, things have gotten worse. 


When it comes to ticket revenues, where is all the money going? Most of it goes back, in one way or another, to the national soccer associations that make up FIFA. 


How they use it depends on their probity. Ideally, the money goes to invest into grass roots development — but in many cases, there seems little to show for FIFA’s largesse. Notorious figures such as Jack Warner from Trinidad and Tobago and Chuck Blazer from the U.S. — known as “Mr. 10%” due to the cut he took for doing business with him – are just the most egregious examples.


FIFA stands accused of doing little or nothing to investigate where the money it hands out eventually ends up. I believe a little sunlight would be a great disinfectant.


Fans hold their nose … up to a point


The third issue, which is related to corruption, concerns the identity of the host nations.


Russia hosted in 2018 despite having invaded the sovereign territory of another FIFA member four years before. Qatar in 2022 was allowed to host despite evidence of human rights abuses. Now, we have the bizarre spectacle in which a World Cup is being co-hosted by a country with a leader who has threatened to annex a fellow host country and started a war against one of the participating nations. 


There is a long history of supporters looking past the political realities in order to enjoy the soccer, but there are limits for fans. World Cups don’t just boost the coffers of FIFA; they provide a diplomatic and economic fillip for the host nations – something many see as “sportswashing” when the said hosts have checkered reputations.


So fans have genuine reasons to resent the way in which FIFA organizes the World Cup both politically and commercially. 


But in an ideal world, should ticket prices be cheap? Economists often have a smug answer to this: The price should be set at what the market will bear. The World Cup is popular, tickets are scarce, and so, of course they should be expensive.


In my view, that is a little too simplistic. The fundamental economic proposition is that prices should reflect the additional cost of supplying the service, or “marginal cost” in the economic jargon. And in this case, the marginal cost of each ticket is small – there are not even any very substantial overheads to cover, which often justify a higher price. 


The fact that marginal cost pricing would lead to reselling, creating windfall profits for anyone lucky enough to get a rationed ticket, does not alter the principle. Rather, it just demonstrates that there is a problem.


Global soccer’s affordability crisis


FIFA’s apparent answer to the problem of rationing is allowing for a system that lets only the richest people have access.


If rich people were rich because they work hard, and poor people were poor because they didn’t, then maybe this would all seem fair. But most people don’t think that’s how the world really works. If there is to be rationing, most people would probably prefer that committed fans, with no interest in reselling, were rewarded with low-cost tickets.


Put simply, the typical fan is experiencing an affordability crisis when it comes to ticket prices at this World Cup — the tickets they could afford in 1994 may now be unattainable, or at least would put a major stress on their household budget.


But this reflects a broader social problem. The dissatisfaction with World Cup ticket pricing reflects a general discomfort with income distribution in the modern world. Income inequality has far bigger consequences for most people – in terms of their life prospects and life expectancy – than whether they can squeeze into a stadium to watch a World Cup game. 


The gap between the wealthy elites that can afford anything they want and the struggling middle for whom more and more of life’s opportunities are becoming out of reach is one of the primary economic problems of our age. To me, World Cup ticket prices are a striking illustration of how deep this reality has become.

Stefan Szymanski 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/seat-the-rich-world-cup-ticket-inflation-reflects-widening-gap-between-haves-and-have-nots-284501
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Butter or margarine? A food scientist describes their subtle chemical deviations and how they can affect your baked goods

theconversation.com · Rosemary Trout, Associate Clinical Professor of Culinary Arts & Food Science, Drexel University

Margarine melts more consistently than butter due to its chemical makeup.  Douglas Sacha/Moment via Getty ImagesMy mother loves butter. It is the primary fat I ate growing up. She smeared it on any kind of bread, potatoes, nut rolls or coffeecake. She baked with it exclusively. 


When I was studying nutrition in college, I had a teaching assistant who recommended margarine over butter. I was shocked – and wondered about the difference between the two. It was one of the things that sparked my interest in food science. Today, I am a food scientist and study how foods such as butter and margarine can have subtle chemical differences, with a big impact on how they act in food.


Chemical structures


Butter and margarine are emulsions, which are mixtures of tiny water droplets spread throughout a continuous fat matrix. This matrix is made mostly of triglycerides, the primary form of fat in our diet.


Fatty acids are long chains of carbon surrounded by hydrogen atoms. In a triglyceride, there are three fatty acids, each one connected to the same three-carbon glycerol molecule, which acts as the backbone of the molecule. While the backbone is always the same, the number of carbons in the fatty acids can vary. In cream, triglycerides are packaged into globules or crystals. 



            [image: A chemical structure diagram of a fatty acid]
            
              Fatty acids are chains of molecules made up of carbon and hydrogen, with oxygen at the end.
              Innerstream/Wikimedia Commons
            
          

Both butter and margarine have a combination of saturated and unsaturated fatty acids. However, butter’s are mainly saturated, which makes them fit together and stack compactly to form a nice straight chain, because they have no double bonds between the carbons. 


Margarine’s fatty acids are mainly unsaturated, from blended plant oils. The unsaturated fats give them an irregular shape on a molecular level. The double bonds between carbons kink the molecule so they cannot be as neatly arranged. This difference affects how they melt. 



            [image: A chemical structure diagram of a triglyceride, which has long carbon and hydrogen chains coming off oxygen molecules linked together.]
            
              Triglycerides have three fatty acid chains connected to a chemical backbone.
              Jü/Wikimedia Commons
            
          

There are many forms of fat crystals in butter, and they have different melting points. These crystals make butter very firm at cold temperatures and allow it to soften gradually at room or body temperature. They also trap air easily when creamed together with crystalline sugar, which adds lightness and porosity to baked goods. 


Both butter and margarine are at minimum 80% fat, though some butters are closer to 85% fat. Their water content hovers around 16%, and butter is made up of 1-4% vitamins, minerals, lactose and protein. 


Butter has an official standard of identity set forth by the U.S. government, which means manufacturers must meet specific guidelines for their product to be considered butter. This food standard is one of the oldest in the U.S.


Making butter


When you shake or churn cream, fat globules rupture. The fat leaks out and forms semi-solid grains of butter. With more shaking or churning, these grains grow and separate from the watery, naturally low-fat buttermilk. 



            [image: A person holding a long stick between the palms of their hands and using it to churn butter]
            
              Churning butter disrupts fat chunks and separates the solids from the watery buttermilk, forming a solid mass.
              Rupendra Singh Rawat/iStock via Getty Images
            
          

You then collect, knead and press the mass and, voila, you have butter. Some butter is cultured by adding lactic acid bacteria. These bacteria ferment milk sugar, or lactose, into flavor compounds and organic acids, which give the butter a mild tang and complex flavor. 


Sweet butter is easy to make at home if you add cold, heavy cream with a fat content of at least 36% to a standing mixer with a whisk attachment. Turn it on and walk away for a bit, and when you hear the sloshing sound of watery buttermilk, you know you have butter ready for pressing. 



            
            It’s surprisingly simple to make your own butter at home.
          

Making margarine


Sticks of margarine start as liquid, plant-based oils and are made into a solid. Producers chemically rearrange fatty acids on the glycerol molecule in a modification process called interesterification, which makes the oil solid and the fats more uniformly distributed.


This process rearranges the triglycerides in margarine without adding saturated fats or creating trans fats. Trans fats have been banned in many countries because of their association with cardiovascular disease and higher cholesterol.


Interesterification allows margarine to stay solid longer when baking, with a more precise melting point.


Spreads or squeeze-style margarines do not go through this process and instead rely on higher ratios of water and air to solid oils, which keep them soft and spreadable. These spreadable types are lower in fat, so they don’t work well for baking. The higher water content alters the texture, and most baking recipes are formulated assuming a higher percentage of fat. 


Processors are not required to state on the label whether margarine has gone through interesterification. 


Flavor and color


Butter gets its golden color from beta-carotene, an orange pigment present in grass. Cows eat the grass but do not metabolize beta-carotene efficiently, so it is expressed in their milk. Margarine is naturally colorless, but producers add synthetic beta-carotene to it to mimic the color of butter. 


Margarine producers also add flavors such as diacetyl, a distinctive butter-flavor molecule, and blends of whey components and preservatives to replicate the flavor of butter. They may add emulsifiers such as lecithin or monoglycerides to keep the water and fat from separating. The exact ratios of ingredients vary between producers. 



            [image: Grocery store shelves stocked with tubs of butter and margarine]
            
              Butter and margarine can both have their uses in baked goods.
              Jeffrey Greenberg/Universal Images Group via Getty Images
            
          

Chemical differences can translate into subtle health differences. While both are mainly made of triglycerides, the fats in butter are naturally occurring, while fats in margarine are industrially modified. This difference makes margarine an ultraprocessed food, but it also means it has fewer saturated fats. While you might have health reasons for choosing one over another, take note that the chemistry behind how these fats are made also can influence how they behave in the kitchen.


Baking differences


When you heat butter, the proteins and lactose in it combine, creating that signature brown color and a delicious nutty, toasty, caramelized flavor. Because margarine doesn’t contain lactose, it won’t brown as well as butter, nor will it impart the same level of aromatics.


When baked in a very hot oven, butter contains enough water to form steam, which separates doughs into layers of flaky pastry. Water content varies in margarine, and while it forms some steam, it will not perform as well as butter. 


However, margarine has some advantages over butter. It’s very consistent and melts in controlled way. It also has a longer shelf life. Yes, you can use them interchangeably, but knowing functional differences between the two can help you determine when to use which.

Rosemary Trout 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/butter-or-margarine-a-food-scientist-describes-their-subtle-chemical-deviations-and-how-they-can-affect-your-baked-goods-283331



06

National Science Foundation cuts mean researchers like me are losing grants – but impacts extend far beyond academia

theconversation.com · Remy Dou, Associate Professor of Teaching and Learning, University of Miami

The National Science Foundation's Washington headquarters seen in July 2025.  Alex Wong/Getty ImagesAs a university researcher focused on education, I have spent hundreds of hours designing studies to help the field and that might attract the National Science Foundation’s attention. 


When I received my first National Science Foundation funding award – after many failed attempts – I joined a list of scholars whose work has led to innovations like the smartphone, high-speed fiber-optic networks and educational television shows like “Bill Nye the Science Guy.”


Congress created the National Science Foundation, or NSF, in 1950, to fund scientific and technological discoveries that benefit Americans.


In the academic world, few things signal success like receiving one of the approximately 11,000 grants the NSF gives out to researchers each year. These grants are typically worth an average of US$200,000, dispersed over several years. The foundation gives out about $8.5 billion annually in total. 


The National Science Foundation’s work, though, has been upended under the current Trump administration – making it harder for researchers to secure funding that is necessary to complete our work. 


Here’s what is most important to understand about what the National Science Foundation does, and why its work matters far beyond academic and scientific research circles: 


Changes at NSF


Sethuraman Panchanathan, the National Science Foundation’s former director, resigned in April 2025, offering little explanation. The foundation remains without formal leadership. 


Even with its fiscal year 2026 budget largely protected by Congress, the NSF has awarded grants at roughly 20% of its historical rate this fiscal year. 


And in April, the Trump administration, without explanation, fired all 22 members of the National Science Board, an independent advisory group that supports the foundation’s work and also advised the president and Congress on science. 



            [image: A cartoon image shows a person shining a light on molecules.]
            
              The National Science Foundation typically gives out approximately $8.5 billion annually in grants for scientific and other kinds of research.
              Westend61/Stock Illustrations/Getty Images
            
          

Not just an academic problem


After eight years of teaching high school science, I decided to get a Ph.D. to help improve the way science is taught. As a single father, though, I couldn’t have done it without the financial stipend my adviser gave me – thanks to his NSF funding – and some additional teaching on the side. 


Eventually, I graduated, got my first job and received my first National Science Foundation funding award, which I used to support several students I worked with, similar to what had been done for me.  


I’ve spent the past decade as a university researcher studying how family interactions shape the personal connections children make with science and engineering. This includes studying how children develop false stereotypes about who can become a scientist. 


The Biden administration awarded me the Presidential Early Career Award for Scientists and Engineers for this work. 


Today, however, my research would likely not get funded. 


This is in part because the now dismantled Department of Government Efficiency directed the cancellation of more than 1,700 NSF grants worth approximately $1.4 billion in 2025. 


Some observer groups suggest the numbers may be much larger, in part because the National Science Foundation stopped updating its list of cancellations in June 2025. 


Many projects were flagged and terminated for using words like “women,” “bias,” “stereotype” and “race”. 


Two of my NSF-funded research projects were terminated in 2025. One study examined how short social media videos can support healthy parenting in families facing extreme weather events. The second was a national study of how children from different cultures and races participate in out-of-school science learning activities.


A competitive process


The National Science Foundation accepts roughly 1 in 5 applications. 


First, funding proposals have to meet or exceed the highest standards of scientific rigor. Second, a person or team’s proposed research must show great promise for benefiting society. 


The NSF funds physics, engineering and other kinds of scientific research. It also funds research focused on sociology, linguistics, education and economics. 


The National Science Foundation has funded projects that developed the mathematics behind how kidneys get matched to donors and research tracking how extreme weather reshapes communities. 


Most of the funding the agency distributes goes to university-based researchers. Approximately 25% of all the federal funding that U.S. colleges and universities receive to conduct scientific studies comes from the National Science Foundation.


Funding discoveries that benefit all


When Congress passed the National Science Foundation Act in 1950, paving the way for the foundation itself, it also set up the National Science Board. The president appoints the board’s 24 members, who are typically highly regarded scientists and industry leaders. Members of the board serve six-year terms as part-time advisers – not government employees – to ensure independence.


While board members typically don’t decide what gets funded, they help set up rules and standards the National Science Foundation uses to select the most promising research funding applications.


Before 2025, the foundation also recruited outside experts – typically university researchers – to weigh in on the merits of nearly every funding proposal. Five to 12 of these experts, who received a small stipend, reviewed each application. 


Experts then send certain applications to National Science Foundation employees. These employees then ultimately decide whether to approve an application. 


This all changed in December 2025, when the foundation made this external review process optional. Some National Science Board members openly questioned these changes. Four months later, all of the board members were fired.


Some critics argue that the terminations themselves were unlawful because National Science Board members are appointed to fixed terms under federal law, and the statute does not clearly authorize the president to remove them before those terms expire.


While House Democrats have questioned the legality of firing the board members, there’s been no legal action to reinstate the board members. 


A few members of the National Science Board have suggested that the terminations would give the current administration more control over what research gets funded and leave little room for independent scientific experts to weigh in. 



            [image: A white older man wearing a blue blazer and a bow tie stands at a podium that says 'Save NASA Science' in front of the US Capitol building, with a group of people dressed formally standing behind him.]
            
              Bill Nye, better known as ‘The Science Guy,’ speaks during an October 2025 news conference in Washington, urging Congress to protect funding for NASA and the National Science Foundation.
              Saul Loeb/AFP/via Getty Images
            
          

Playing by different rules


Additional changes might be in store for the National Science Foundation. 


The White House Office of Management and Budget proposed a major overhaul of the rules for all federal grants on May 29, 2026.  


The new rules would give individual political appointees power to hide competitive grant opportunities from the public so only those with direct knowledge could apply. Political appointees could also cancel grants at any point for almost any reason, even if an optional review panel of 12 outside experts believe the funding is in the best interest of the American people.  


These rules would apply to all federal grants, whether research-related or not. For the National Science Foundation, the new rules don’t eliminate the National Science Board’s oversight on paper, but they would make that oversight practically meaningless, even if the members are reinstated. 


The proposed rules, which do not require congressional approval, are expected to be finalized by Oct. 1, 2026. Some legal experts anticipate the change will face immediate court challenges.


A loss of trust


For decades, despite knowing that most NSF proposals fail, researchers have been willing to commit countless hours to applying for research grants because it represented a gold standard in science funding. 


They trusted that multiple experts would impartially assess their projects, based on their merit. But the past year’s changes have thrown that process into disarray. This shift means that many people who might have benefited from NSF-funded innovations never will experience the effect of new discoveries that could improve their lives.

Remy Dou received funding from the National Science Foundation.
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Haiti at the World Cup is more than an underdog tale – it is the story of global migration

theconversation.com · Laurent Dubois, Professor in the History & Principles of Democracy, University of Virginia

Two men rest in front of a banner of the Haitian national football team in Petion-ville, Port-au-Prince, Haiti, on April 14, 2026.  Clarens Siffroy/AFP via Getty ImagesWhen Haiti’s soccer team lines up against Scotland on June 13, 2026, its players will be representing the Caribbean nation at a World Cup for the first time since 1974. They will also embody the complexities and possibilities of Haiti and its diaspora.


Of the 26 players selected for the squad, only 10 were born in Haiti. And just one, Woodensky Pierre, plays for a Haitian club. Twelve were born in France of Haitian parents, one in Canada, one in Switzerland and two in the United States. 


The team is both a symbol of national pride and a condensation of battles Haitians have long fought for dignity and self-determination. Soccer commentator Nico Cantor captured this powerfully when he effused about the deep meaning of Haiti’s qualification for the World Cup on Nov. 18, 2025, exactly 222 years after revolutionary leader Jean‑Jacques Dessalines fought a famous battle against the French on the way to independence. “Their national team has given Haiti something to be proud of,” Cantor said. “It is historic for many reasons.”


Imagined communities and 11 named players


During the World Cup, individual actions can catapult a player to the status of national icon or never-forgotten villain. But we also see teams either connect and pull together or fragment and fall apart. It can become a powerful metaphor for the fate of nations themselves, resonating with a broader human experience.  


How does this dynamic shift when a team, like Haiti, consists of players whose personal stories are ones of migration to another country, but who have chosen to represent the nations of their parents in international competition?


Haiti is not alone. Since 2004, FIFA has allowed players who have played for the national team of one country to switch to another if they do so before their 21st birthday. In 2020, the rules were further loosened so that players can change in some contexts after that age.



            [image: A man beats a drum surrounded by pther people]
            
              Haitian fans in Port-au-Prince celebrate the nation’s qualification for the 2026 FIFA World Cup on Nov. 18, 2025.
              Clarens Siffroy/AFP via Getty Images
            
          

Haitians at the World Cup


The broader history of Haitians at the World Cup has long been shaped by diasporic movement. At the 1950 World Cup, when a scrappy U.S. team composed mostly of immigrants famously defeated England 1-0, it was a Haitian man, Joe Gaetjens, who scored the crucial goal.



            [image: A black and white photo shows a group of men in soccer jerseys.]
            
              The USA team that beat England, including Joe Gaetjens, third from right in front row.
              EMPICS Sport/EMPICS via Getty Images
            
          

Decades later, Jozy Altidore, a child of Haitian immigrants, played in every game for the U.S. during its 2010 World Cup run.


Until now, Haiti’s national teams have appeared in only two World Cups. Most recently, the country’s team qualified for the 2023 Women’s World Cup, overcoming many obstacles in the process. Like the men’s team in this year’s competition, the women could not train or play games at home in Haiti. But playing for Haiti helped their star player, Melchie Durmonay, begin a professional career in France, where she plays for the leading team, Olympique de Lyon, and is considered one of the best players in global women’s soccer.   


The men’s team has previously competed only in the 1974 tournament. On that occasion a team made up of players who had all been born in Haiti shocked an Italy team famed for its impregnable defense. Early in the second half, Haiti’s Emmanuel Sanon broke away to catch a masterful pass downfield, dribbled expertly around an Italian defender and powered the ball into the goal.



            [image: A group of men in white and orange jerseys stand on a football pitch.]
            
              Emmanuel Sanon (20) scores one of his – and Haiti’s – only two World Cup goals, on June 15, 1974.
              Mirror Syndication International/Mirrorpix via Getty Images
            
          

It remains the most celebrated goal in Haitian football. And although Haiti lost that game 3-1, Sanon became a national hero. He went on to a professional career in Florida in the 1980s and later managed the Haitian national team.


When he died in Orlando in 2008, he was buried and received a state funeral in Haiti. A soccer park is named after him in Miami’s Little Haiti in recognition of his place in the country’s history.   



            [image: A large mural shows people's faces.]
            
              A mural depicts Haitian soccer player Emmanuel Sanon alongside revolutionary leaders Fidel Castro, Che Guevara and Jean-Jacques Dessalines in the Bel Air neighborhood of Port-au-Prince.
              Laura Wagner, CC BY-SA
            
          

A diaspora on the pitch


The life histories brought together for the 2026 tournament capture the broader story of Haitian migration, but they also illustrate the different kinds of opportunities young athletes have in different countries. 


Some of Haiti’s players, like Hannes Delcroix, have had access to the most elite and well-resourced structures in global soccer. He was born in the Artibonite Valley in Haiti but as a child moved with his parents to Belgium. There, he trained at the youth academy of the Belgium professional team Anderlecht and also played on Belgium’s international youth teams. He now plays professionally in Switzerland. 



            [image: A man in blue kit controls a football.]
            
              Haiti’s Hannes Delcroix on the ball during a friendly match against Tunisia on March 28, 2026.
              Vaughn Ridley/Getty Images
            
          

But it is France’s soccer infrastructure that has in many ways most deeply shaped the trajectories of Haiti’s team. The Haitian diaspora in France is much smaller than in the U.S. – it is estimated at around 100,000 – but its children have had access to one of the most successful systems for soccer training in the world. 


Facing many social and economic barriers, children of immigrants, many of whom live in the housing projects in the suburbs of Paris and other French cities, often see an athletic career as their best chance for success. And the country invests heavily in sporting infrastructure with high level of state investment at the local and national level. As a result, immigrant communities in France have become some of the most remarkable generators of soccer talent in the world. Two of the standouts of the French national team – Ousmane Dembele and Kylian Mbappé – are products of the French soccer system. and both are sons of African immigrants. Meanwhile, 75 players born in France will be playing on non-French national teams.


Paths to the World Cup


Haiti’s talisman and top scorer, Duckens Nazon, was born in a Parisian suburb and played with a series of French professional teams before being recruited to the English team Wolverhampton Wanderers in 2017. His stint there was brief, and he has since moved a few times, playing professionally in Iran for Estaghlal this past year and having to make a harrowing escape from the war there in order to be able to play in the World Cup. 


The strong representation of Franco-Haitian players, and the relatively small number of those born in the U.S., speaks volumes about the difference in the infrastructure and structure of opportunity around soccer in the two countries. 


The U.S. is home to the largest Haitian diaspora in the world, with a population of approximately 1.1 million registered in the 2021 census. Actual numbers – both then and now – are likely larger. Yet only two players born in the U.S. are on Haiti’s World Cup squad: Derrick Etienne Jr., born in Richmond, Virginia, and Duke Lacroix, born in New Jersey. 


In both cases, the players were able to find their way to the pathways for professional sport that exist in the U.S. – notably elite universities – that are not available to many other children of Haitian immigrants.


Frantzdy Pierrot, one of the team’s stars, is part of a more recent history of migration from Haiti to the U.S. 


He was born in Cap Haïtien in 1995 but migrated to Melrose, Massachusetts, as a child. After high school there, he played at Northeastern University and then Coastal Carolina University before embarking on a professional career that has taken him to England, France, Israel and Turkey. On May 26, 2026, the governor of Massachusetts celebrated his achievements by declaring that day Frantzdy Pierrot Day in the state. 



            [image: A man sits ion front of a bag of balls.]
            
              A shopkeeper sells footballs in Port-au-Prince, Haiti, on April 14, 2026.
              Clarens Siffroy/AFP via Getty Images
            
          

A global Haiti


Whatever happens on the pitch for Haiti this tournament, their games are going to be an occasion for unity and celebration. 


Haiti team’s fans are legendary for their passion. One of the most intense victory celebrations I have witnessed took place outside a stadium in Harrison, New Jersey, in June 2019 when Haiti defeated Costa Rica in a Gold Cup group match. The parking lot filled up for many hours afterward, with Rara music and dancing. 


Sadly, a visa ban against Haiti means that few Haitians will be able to travel from their country to the U.S. to watch their team play. 


But on June 13, Haiti itself will be at a standstill during the games, and across the diaspora – in Boston, New York, Houston, Montreal and Paris, but also in the Bahamas, Brazil, Chile and other parts of Latin America – crowds will gather to be together in pride.


Many others, me included, will join in supporting Haiti out of solidarity, taken by this story of possibility. And if, like Sanon in 1974, one of Haiti’s new generation of players breaks through and scores a goal, the celebration will be truly global.

Laurent Dubois 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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Glucosamine supplements may speed memory loss from Alzheimer’s, new research shows

theconversation.com · Ramon Sun, Associate Professor of Biochemistry and Molecular Biology, University of Florida

Glucosamine is sold over the counter. Amanda MascarelliPeople with Alzheimer’s disease who took the common supplement glucosamine were 25% more likely to die within five years than those who didn’t. That’s the key finding of a new study that my colleagues and I published in the journal Nature Metabolism. 


Glucosamine is a sugar molecule that’s sold over the counter as a remedy for joint pain and arthritis. More than 40 million Americans take it each year. 


We found that glucosamine also affected people in the earliest stage of memory loss, a condition called mild cognitive impairment. People in this early stage of dementia who were taking glucosamine were 25% more likely to progress to full Alzheimer’s.


Our analysis of patients with Alzheimer’s disease was based on anonymized medical records from the University of Florida Health system. We included 24,000 patients with dementia and 41,000 with mild cognitive impairment, comparing people who took glucosamine with those who didn’t. 


We then conducted experiments in mice engineered to have Alzheimer’s-like symptoms to identify the potential mechanism behind how glucosamine may affect the brain. We found that blocking the enzyme that makes sugars like glucosamine improved dementia symptoms in mice. In contrast, feeding those same mice glucosamine made memory loss worse. Healthy mice given the same supplement showed no effect.


Why it matters


The Food and Drug Administration classifies glucosamine as a dietary supplement, not a prescription drug. As a result, anyone can buy it over the counter without seeing a doctor.


Glucosamine is an amino sugar. Composed of glucose and an amino acid called glutamine, these molecules are used by the body to build new cells. Because glucosamine is not considered an essential nutrient, glucosamine deficiency is not a recognized condition. However, people take the supplement based on anecdotal reports that it improves joint health, especially in the knees.


For more than a decade, my team and I at the University of Florida have studied how the brain uses and processes sugar and what goes wrong with that chemistry in people who have Alzheimer’s disease. 


A lesser-known problem associated with Alzheimer’s disease is that brain cells and proteins build up extra sugar coatings. Brain cells and proteins normally carry short chains of sugar on their surface called N-glycans. These sugars guide a newly made protein into its three-dimensional shape and help it attach to other proteins it works with.


But in people with Alzheimer’s disease, the chains pile up where they don’t belong. The proteins underneath them start to fail, leading to memory loss and cell death. This condition is called hyperglycosylation.


Given that about 7.2 million Americans ages 65 and older live with Alzheimer’s disease, we estimated that many were also taking glucosamine for joint health. We hypothesized that this sugar amine may be contributing to cognitive decline.


Earlier studies have linked glucosamine supplements to a lower dementia risk in cognitively healthy adults. Our findings do not contradict those reports but qualify them. While glucosamine appears safe and potentially protective for a healthy brain, it may be harmful for a brain that is already experiencing cognitive decline.



            [image: Senior person sitting on a bed holding onto their thigh and hip area as if in pain]
            
              Older adults who experience joint pain are likely to use glucosamine.
              PORNCHAI SODA/iStock via Getty Images Plus
            
          

What still isn’t known


Since our study was based on patient records rather than a controlled experiment in people, it cannot show that glucosamine causes faster cognitive decline – only that there’s an association. 


Answering this question would require a study that randomly administers glucosamine to some patients and not to others. But if glucosamine may increase the risk of dementia, giving patients glucosamine would be unethical. 


In addition, we do not yet know whether the apparent harm glucosamine has on the brains of people with memory problems depends on the dose, the brand of the supplement, or on how long people take it. We also do not know whether this finding applies to other forms of dementia.


What’s next


One way to test whether glucosamine directly causes cognitive decline would be a clinical trial on patients who took glucosamine and then discontinued it. About 8% of dementia patients in our database fall into that category. We hope to follow them for several years to see whether stopping the supplement slows their cognitive decline.


We are also screening compounds that block the N-glycan molecule and reduces the buildup of sugars on brain cells to see whether this might slow or reverse Alzheimer’s disease.


Finally, we plan to explore whether other supplements that the body breaks down in similar ways to glucosamine carry comparable risks for brains experiencing cognitive decline.


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

Ramon Sun receives funding from NIH. He is affiliated with little warriors foundation. 
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Who is allowed to walk on the beach? It depends on where you live

theconversation.com · Melissa Scanlan, Professor and Director of the Center for Water Policy, School of Freshwater Sciences, University of Wisconsin-Milwaukee · Will Matuska, Water Policy and Science Communications Fellow, University of Wisconsin-Milwaukee

Are you allowed to walk on the beach? Maybe Patrick T. Fallon/AFP via Getty ImagesSummer is here – the perfect time to take a walk on a beach. But doing so is not always as simple as it might sound.


In Wisconsin, for instance, a legal case has stretched for months over whether Paul Florsheim may keep walking on a Lake Michigan beach he has walked for over 50 years. 


In July 2025, Florsheim, a retired professor of public health at the university where we work, got a ticket for trespassing on a beach. The person who owns the land adjacent to the sand says the beach is a private backyard. The judge found Florsheim guilty, but Florsheim has appealed.


The case has sparked widespread discussion around the Great Lakes and raises a question hotly debated in many of the country’s coastal communities: Who is allowed on which beaches?


We are water law and policy researchers studying shoreline access in the Great Lakes region and beyond. Research shows there are many physical and psychological benefits to visiting waterside spaces. But our center’s research has found that getting to the water’s edge isn’t as straightforward as it might seem – or as many people might like.


An ancient right in modern times


A legal principle known as the public trust doctrine establishes people’s rights to use certain lands and waters. 


The concept originated in Roman law and was carried through English common law into the laws of Britain’s American colonies, and on to the rest of the United States. It is well settled federal law that as states joined the union, the U.S. government transferred to those states the ownership of navigable waters and the beds beneath them, to be held in trust for all the people.


The division between those public trust areas and private land is usually set at what is called the “ordinary high-water mark,” or “mean high tide line.” That designation refers to a specific location on the shore established by a discernible line, often based on debris buildup or vegetation growth, on the land side of the point at which the water contacts the shore.


Historically, public trust rights included the “right of passage” on foot over land below the ordinary high-water mark. However, the specific rules for any given location are a patchwork established by states along the U.S. seashores, the Great Lakes and smaller bodies of water. And in some states, there’s no clear legal answer to whether beach walking is allowed. 


Legislatures or courts have not consistently addressed beach walking below the high tide line on the oceans. California’s Constitution and Coastal Act strongly protect public access in this zone, while Massachusetts and Maine, because they were carved out of the Massachusetts Bay Colony, say even land to the low tide line can be privately owned.


Only three of the eight Great Lakes states have taken up the issue – Indiana, Michigan and New York. All have uniformly recognized the legal right to walk on Great Lakes beaches below the high-water mark. 


But that leaves a lot of states – and a lot of beaches – without clear guidance on the matter. 



            [image: A beach with large homes behind a sea wall also features a sign saying 'Moody Beach - private.']
            
              Waterfront property owners in Wells, Maine, have for years marked the beach extending from their property as private.
              Gregory Rec/Portland Press Herald via Getty Images
            
          

A long-running dispute


In the southern Maine coastal community of Wells, there is a yearslong fight between people who want to walk on the beach and people who claim to own it. 


In 1989, the Maine Supreme Court ruled that shorefront property extends beyond the mean high tide line, all the way to the mean low tide line, and that the only public activities allowed between the tide lines are “fishing, fowling, and navigation” – not walking.


In 2021, local residents filed a lawsuit asking courts to change that ruling, to declare that the area between the low tide and high tide lines should be held in trust for the people’s use – including walking and running. The case is still in litigation today, with some parties to the case saying they want to take it to the U.S. Supreme Court.


But in the meantime, the property owners are standing their ground. In 2023, they laid a line of seaweed marking what they said was the public-private boundary. The following year, they erected “no trespassing,” “private beach,” and “no loitering” signs and called police on people they said were on private property. 


Barring access


There are other ways people are excluded from walking on beaches, even in states with clear protections for public access. If they can’t even get to the sand – or rising waters mean there’s no beach at all – they can’t enjoy walking on it.  


In some places, developers install seawalls to protect their land against rising waters. But those walls tend to cut off beach access and can even cause more erosion. 


North Carolina, California, New Jersey and Florida have responded by enacting laws to protect public access to beaches when developers request erosion-control structures. But state agencies have ended up in court defending state protections against private property owners and developers.


And in Michigan, where the state Supreme Court has said the public can walk on Great Lakes beaches, some Lake Michigan shoreline property owners are building miles of seawalls and rock barriers. Those new structures may fight erosion, but they also are either built on what used to be beaches or are private structures that are hard to climb over to reach the sand.


Some property owners block beach access by closing roads leading to the sand, as one California property owner illegally did by locking two gates for years, according to a series of rulings by the state’s coastal commission. In June 2026, a Milwaukee TV station reported that one Wisconsin property owner had roped off a stretch of Lake Michigan shoreline historically accessed by the public and erected multiple “no trespassing” signs and a mounted trail camera to monitor activity.


Some local governments restrict beach access by allowing only local residents to park close to beaches or selling beach-access points to private developers. 


In some places, such as Forest Park, Illinois, and Norwalk, Connecticut, local governments have rules requiring nonresidents to pay to park or use the beach.



            [image: A view of a rocky beach looking out at a lake with tree-covered land in the distance.]
            
              Public beach access, such as at Schoolhouse Beach, is important to the residents of Door County, Wis.
              David Underwood/Education Images/Universal Images Group via Getty Images
            
          

Taking a different approach


Some communities are taking matters into their own hands to protect public access. For example, a group of municipalities in Door County, Wisconsin, have invested more than $26 million to acquire over 2,700 feet of Lake Michigan shoreline and 128 acres of waterfront land for public use.


The effort was spurred in part by fears that private development  would restrict public access and use of the shoreline. But this is an unusual approach: About 80% of the U.S. Great Lakes coastal uplands are privately owned, and other municipalities are seeking commercial shoreline development rather than public use.


Public access to those Door County beaches is protected, but the Florsheim case will decide – for the first time in the state – whether the public may walk on as much as 800 miles of Wisconsin’s Great Lakes beaches. Yet because of other efforts to block access to the water itself, that is just one aspect of the legal questions about who can actually get sand between their toes.

Melissa Scanlan is the founder of Midwest Environmental Advocates, the organization that represents Paul Florsheim in his beach walking lawsuit. She no longer works for the organization and does not serve on its board of directors.
Will Matuska 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/who-is-allowed-to-walk-on-the-beach-it-depends-on-where-you-live-281496
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We ran 100,000 computer simulations of the World Cup. And the winner will be …

theconversation.com · Achim Zeileis, Professor of Statistics, University of Innsbruck

Paul the Octopus opted for Spain against the Netherlands in 2010. But how do his predictive skills compare to machine learning? Roland Weihrauch/DPA/AFP via Getty ImagesIn times past, when we wanted to know which team would win the World Cup, we had to turn to seers with crystal balls, use divination via tea leaves, or hope for Paul the Octopus to tell us what would happen.


But modern data science can provide a better alternative. As part of a team of statisticians, I helped train a machine learning algorithm to predict the most likely course of the tournament.


Probabilistic forecasts and loaded dice


The algorithm we built proceeds in two steps. 


In the first, sophisticated statistical models and expert insight from bookmakers and transfer markets are combined to determine the strengths of all teams and their players. In the second step, a machine learning algorithm decides how to best combine the strength estimates with other information about the teams.


This produced a probabilistic forecast for each possible match in the tournament. It can be thought of as a pair of loaded dice: Instead of having the numbers 1 to 6 with equal probabilities, these loaded dice have different probabilities for the number of goals for either team.


For example, according to our forecast, Mexico has a die rolling 1.9 goals
on average in the opening match, whereas opponent South Africa has an average of only 0.7. But this does not mean that Mexico will surely win. Rather, a win for Mexico is the most likely outcome with 65% probability. A draw is less likely (21%), and a win for South Africa is the least likely outcome (14%).


‘Vuelve a casa, el fútbol vuelve a casa!’


Using different pairs of loaded dice, the result of each match in the World Cup can be simulated. We took into account the official tournament draw and all FIFA rules, including the possibility of overtime and penalty shootouts. We ran the simulation 100,000 times to determine the tournament’s most likely course.


The results show that Spain is the favorite for the title with a winning probability of 14.5%, closely followed by England and France, each at 12.4%, and Germany at 11.2%.





Due to the expanded tournament – this World Cup has 48 teams and five rounds in the knockout stage – this group of favorites is tightly packed. Portugal and Argentina also have good chances to win the title, at 8.9% and 8.2%, respectively.


For its part, the United States has a good chance of reaching the Round of 32: 78%. This is the highest in their group, which has three other teams. In the knockout stage, however, when every match is do or die, the probabilities of the U.S. team “surviving” go down relatively quickly. The probability for a home victory in the final at MetLife Stadium in New Jersey on July 19 is 1%.


A deeper peek into the engine room


Our machine learning algorithm and subsequent simulations are fueled by data, expert knowledge and statistical models.


First, all national matches over the past eight years are the basis for a “retrospective” estimate of the teams’ strengths. Second, a “prospective” strength estimate is obtained from quoted odds of various international bookmakers, reflecting their expert opinions about the upcoming tournament.


Third, ratings of the individual players are produced based on their contributions to goals at the club and national levels. And finally, the current quality and future potential of the players is reflected in their expected market values. These are available from the Transfermarkt website that uses a wisdom-of-the crowd approach to estimate the unknown real-market values.


These four variables are combined with a broad range of further relevant inputs reflecting the current states of the different teams and the countries they come from. This includes team-specific details, such as their FIFA rank and the number of players in the semifinals of this year’s Champions League. We also factored in country-specific socioeconomic factors, such as GDP per capita.


To determine if and how these features are relevant for the actual results in a World Cup, a machine learning algorithm was used. 


Here, a so-called random forest is trained, consisting of lots of decision trees capturing slightly different subsets of the data. The algorithm has been trained on all matches played at the major soccer tournaments since World Cup 2006. It thus links a team’s strength, market value and other factors to the number of goals scored in matches at World Cups. This is the information that loads the dice for our simulations.


Find out more


This is not the first time that our team comprising Andreas Groll and Rouven Michels and colleagues at TU Dortmund University in Germany, Lars Magnus Hvattum at Norway’s Molde University College, Gunther Schauberger at TU Munich and I have collaborated to forecast a World Cup.


In the 2019 Women’s World Cup we correctly predicted the U.S. as the winner. In the 2023 Women’s World Cup and the 2022 men’s World Cup, the winners – Spain and Argentina, respectively – were not our favorites, although we did predict them to be serious contenders. 


The bottom line is forecasts are about probabilities. Our program will not predict the winner with 100% certainty – but it might do better than an eight-limbed mollusk.




Achim Zeileis 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/we-ran-100-000-computer-simulations-of-the-world-cup-and-the-winner-will-be-284629
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