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Biological sex is neither binary nor a spectrum – a biologist explains how it’s multidimensional

theconversation.com · Ari Berkowitz, Professor of Biological Sciences; Director of the Cellular and Behavioral Neurobiology Graduate Program, University of Oklahoma

Some people may veer more typically female for some traits, more typically male for others, and intermediate for still others. aelitta/DigitalVision Vectors via Getty ImagesMany people recognize that gender – how a person identifies, presents themselves and is perceived – has nuances. Some people identify and present as women, others as men, and still others as nonbinary.


But there is a common misconception that biological sex – usually determined by a person’s sex chromosomes, gonads (ovaries or testes) or genitals – is binary. This idea assumes that everyone is biologically either female or male, with no ambiguity or intermediacy. 


The assertion that sex is binary is essentially saying that people are what scientists call sexually dimorphic – that is, the sex-related biological traits of females and males don’t overlap. Illustrating this idea on a graph of how many adult females and males measure within a certain range for traits such as the amount of coarse hair on their body would look like two separate bell curves.


But biologists and physicians have long known that sex-related biological traits are not sexually dimorphic. Instead, as I explore in my new book,“The Binary Delusion: How Biology Defies the Myth of Two Sexes,” there is overlap between females and males in each sex-related biological trait. Some people are more typically female in some traits, more typically male in other traits, and intermediate in still others.


Intersex traits


Even primary sex traits – sex chromosomes, gonads, internal reproductive ducts that transport eggs or sperm, and external genitals – are not always consistently female-typical or male-typical. Genitals can be intermediate between typically female and typically male. 


All human embryos initially have identical reproductive tissues that later develop into genitals. If an embryo has lots of the hormones called androgens, like testosterone, it will form a penis and scrotum; if an embryo has less of these hormones or has cells that don’t respond to androgens, it will form a clitoris and labia instead. 


With intermediate levels of either androgens or androgen receptivity, an embryo will form a phallus – a penis or clitoris – of intermediate length, along with a structure intermediate between labia and a scrotum. One way of thinking about intermediate sex-related biological traits is by analogy of the color spectrum, with each person located somewhere along an axis that goes from red at one end to violet at the other.



            [image: Color spectrum with 'Female' on the red end and 'Male' on the violet end, an arrow pointing at the green in the middle]
            
              A person’s sex-related biological traits could be thought of as falling on a spectrum.
              Ari Berkowitz, CC BY-ND
            
          

But primary sex characteristics other than genitals – such as sex chromosomes; gonads, or the ovaries and testes; hormones and hormone receptors; and internal reproductive ducts that transport eggs or sperm cells – can differ in their “femaleness” or “maleness,” making the color spectrum analogy misleading.


For example, someone who has a Y chromosome but complete androgen insensitivity – meaning their cells do not respond to androgens at all – develops testes hidden in their abdomen as well as typically female genitals. After puberty, they typically have a high-pitched voice, breasts and no coarse body hair. In appearance, most would consider them typically feminine. This person cannot accurately be placed in one location on a sex spectrum because their sex-related biological traits differ in their femaleness or maleness. 


Multiple sliding scales are needed to represent this person’s reality. 



            [image: Five sliding scales depicting an individual's range of chromosomes, gonads, genitals, breasts and body hair]
            
              One person’s sex-related biological traits may each fall on different locations on a sliding scale of variation.
              Ari Berkowitz, CC BY-ND
            
          

Collectively, intersex variations occur in 0.2% to 6% of the population, depending on which variations you choose to count.


No consistent definition of human biological sex


Biologists usually define the sex of any animal based on whether it produces small sex cells (sperm) or large sex cells (eggs), which are produced by testes or ovaries, respectively. But physicians assign a person’s sex at birth based on genitals, which may or may not match their gonadal sex (ovaries or testes). 


Someone can have male-typical gonads while having female-typical genitals, or the reverse. In fact, because the sex chromosomes, gonads and genitals in a given person can point in different directions with respect to their maleness or femaleness, it’s not clear whether one of these alone should determine someone’s sex category.



            
            The Olympics have a long, complicated history with sex testing.
          

Society hasn’t reached general agreement or consistency in how to define human biological sex. For example, regulators of elite women’s athletics such as the International Olympic Committee have repeatedly changed their sex tests for women’s competitions over the past century, going from genitals to sex chromosomes to testosterone levels. In March 2026, the IOC returned to using sex chromosomes. 


However, having a Y chromosome does not by itself create a typically masculine body or provide athletic advantages. Most athletic advantages that males typically have are due to higher androgens at puberty, but for people whose cells respond less or not at all to these hormones, they may have little or no athletic advantage.


Overlap in secondary sex characteristics


There is also overlap between groups of adults categorized as female or male – based on either their chromosomes, gonads or genitals – in secondary sex characteristics that develop at puberty. These include growth of breasts and coarse body hair, widening of hips and shoulders, and lowering of voice pitch.


For example, females have larger breasts than males on average, but some males have larger breasts than some females. Similarly, males have more coarse body hair than females on average, but some females have more coarse body hair than some males. 


The amount of overlap differs for each sex-related biological trait. There is little overlap after puberty for voice pitch, intermediate overlap for waist-to-hip ratio and muscular strength, and almost complete overlap for the sizes of nearly all brain regions.



            [image: Four charts featuring two bell curves with varying degrees of overlap for voice frequency, waist-to-hip ratio, muscular strength, hippocampus size.]
            
              Different biological traits have differing degrees of overlap between females and males.
              Ari Berkowitz, CC BY-ND
            
          

Many people are more typically female in some biological traits, more typically male in others, and intermediate in still others. In such cases, people can’t be placed accurately at one location along a single biological sex spectrum because there are multiple traits that can vary, and an individual’s biological measurements can land in different locations along these different axes. 


In other words, biological sex is multidimensional.


Human bodies are mosaics


One way of thinking about the multidimensionality of sex-related biological traits is as a mosaic. Neuroscientist Daphna Joel and her colleagues developed this metaphor to describe how people have brain regions and personality traits that may be relatively female-typical in some, more male-typical in others, and intermediate in still others.


I argue that across the body, each person has a unique combination of sex-related biological traits, which can be thought of as a mosaic. For example, you might have female-typical height and coarse body hair, male-typical voice pitch, and intermediate muscle strength and facial structure.



            [image: Graphic of four hexagons made of a mosaic of differing numbers of smaller pink, blue and purple hexagons, each indicating the female, male or intermediate quality of different traits]
            
              A person’s biological sex can be thought of as a mosaic, with some traits that are more typically female, some more typically male, and others more in between.
              Ari Berkowitz, CC BY-ND
            
          

The fact that people are multidimensional in their sex-related biological traits means that the binary view of sex is fundamentally misleading. Biological sex has variations and nuances, just as gender does.

Ari Berkowitz receives funding from the National Science Foundation. He is a member of PFLAG.


Original: https://theconversation.com/biological-sex-is-neither-binary-nor-a-spectrum-a-biologist-explains-how-its-multidimensional-289786
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US government is pushing to gain unprecedented access to your medical records – as data protections are weakening

theconversation.com · Jennifer D. Oliva, Professor of Law, Indiana University

You might assume that what you tell a doctor stays between you, your physician and perhaps your insurer. But the reality is more complicated.


The Health Insurance Portability and Accountability Act, the federal privacy law that governs health information and is commonly known as HIPAA, is narrower than its reputation suggests. It regulates hospitals, physicians, insurers and their business associates, but not the health data you generate everywhere else: not the period-tracking application on your phone, the internet search you ran about a diagnosis, the DNA you mailed to a genealogy company or the wearable that counts your heartbeats. 


Even the records HIPAA does cover can be shared, sold or handed to the government in ways that might surprise you.


This gap in protection matters more than ever because the U.S. government is pushing hard to gather health data domestically and abroad. This is happening even as a growing body of research shows that the safeguard which these efforts to collect data lean on – anonymizing data by removing identifying information to make it difficult to trace back to an individual – is far weaker than officials claim.


As a professor of law at Indiana University, I study health information privacy and medical data regulation, which includes tracing how sensitive health information moves among clinics, government agencies and law enforcement. As a co-investigator on a federally funded study about opioid prescribing, I rely on health data in my own research. I appreciate its value for science, and I also see the danger of collecting it without meaningful safeguards. 




Limits of medical privacy


HIPAA gives you several rights: You can see your health records, demand corrections and expect that a covered provider will not casually disclose your information. 


But the law also permits release of some information without your consent. A hospital fully bound by HIPAA may release certain types of records without your authorization and without telling you. There are roughly a dozen such categories. Information about treatment, payment and routine healthcare logistics require no sign-off. Neither does information released for public health reporting, law enforcement, judicial and administrative proceedings, health plan oversight, research or the broad catchall of essential government functions. 


The statute is also thick with additional exceptions. In practice, much of your health information can be shared through these many open doors. And once data is sent outside the system covered by HIPAA, the HIPAA limits fall away. 


For instance, prescription drug monitoring programs, which every state now operates, assemble detailed logs of who filled which controlled substance prescription and when. Federal law enforcement can often access these logs with a self-issued administrative subpoena – an order that doesn’t require a judge’s approval or oversight. 


These programs have expanded beyond opioids into a dragnet that shares health data across state lines, exposing patients who seek reproductive or gender-affirming healthcare to surveillance far from home.  


Health records can flow to many destinations under different rules. A given disclosure might feel more like a violation depending on who decides where it can go and who can then see it.


RFK Jr.’s push to access Americans’ health records


Since the spring of 2025, Health and Human Services Secretary Robert F. Kennedy, Jr. has sought federal access to Americans’ medical records to investigate whether vaccines cause autism. The scientific community has studied this question for decades and has shown decisively that they do not. 


According to KFF Health News, HHS has been courting state health information exchanges – the little-known systems that let hospitals and clinics swap detailed, identifiable patient records – and asking how those records might be used for vaccine research. One proposal floated by state organizations would give HHS data on 90% of Americans’ medical records by 2028. In Nebraska, millions of federal grant dollars have flowed to a statewide health information exchange nonprofit that has cooperated with the effort.


Large health datasets can be useful. Pooled records can expose drug side effects, track outbreaks and reveal disparities in care that smaller studies miss. Public health has always depended on some surrender of individual privacy for collective benefit.


The concern is not that the government should never collect health data. It is that meaningful safeguards have not kept pace with the scale of collection and capabilities of modern data analytics. 


In seeking access to Americans’ medical records for a vaccine and autism study, HHS has declined to say how many states are involved, what data it collects, who can see it or how it will be protected.



            
            University of Maryland school of medicine professor Dr. Omer Awan fact-checks Health and Human Services Secretary Robert F. Kennedy Jr.’s claims about COVID-19, vaccines and autism.
          

Building a comprehensive repository to chase a question that science has already answered inverts the logic of research. Usually a hypothesis justifies the data collected, rather than the reverse. 


Collecting identifiable records for tens of millions of people in a single database also creates a target for breaches, secondary uses that no one consented to and abuses by current or future administrations with different priorities.


‘Anonymized’ doesn’t protect your health privacy


Officials have offered reassurances that data will be aggregated and stripped of identifiers so no individual can be singled out.  


Decades of computer science research undercuts that promise. A study published in Nature in June 2026 sharpened the point, showing that in this age of artificial intelligence, stripping identifiers from patient records to protect identity does not protect all patients equally. 


The researchers audited AI diagnostic models trained on clinical data, including chest X-rays, electrocardiograms and electronic health records. They asked whether an outsider could tell if a particular person’s data had been used to build the model. For instance, confirming that someone’s record helped train a cancer-prediction tool can reveal that that person has cancer. This exploit is known as a membership inference attack.


The research team found that while the average risk of being identified from data stripped of identifying information often looked reassuringly low, some patients faced near-certain reidentification The burden fell unevenly: Underrepresented groups, sorted by race, insurance status or diagnosis, were most at risk. Those most exposed were frequently already most vulnerable to discrimination. 


Researchers have long established that removing identifiers from rich datasets does not reliably protect the people in them, and that identification gets easier the more information you have. Today’s AI technology makes it possible to carry out these attacks remotely and quickly.


The same privacy problems, exported


The U.S. government’s appetite for health data does not stop at the border. As ProPublica reported in June 2026, the State Department has been conditioning lifesaving aid to African nations on access to their citizens’ health data. 


Under the Trump administration’s global health plan, Uganda agreed to give the United States real-time access to nine of its health data systems for seven years, including the central repository of the nation’s health information and the system managing individual electronic medical records, in exchange for up to US$1.7 billion over five years, a sum that shrinks each year and falls below prior U.S. support. Kenya struck a similar deal; Zambia, Zimbabwe and Ghana walked away from the initial terms.


The U.S. government has promised that the data will be aggregated and anonymized, but privacy experts warn that the agreements are vague and omit standard limits on how much data is taken and how it can be used. A Ugandan digital rights lawyer called the choice his country faced the essence of digital colonialism: Accept the deal and risk exploitation, or refuse it and watch people die. 



            [image: Woman in white coat pulling medical record from wall of shelves containing records]
            
              Medical records no longer live on shelves that can only be easily accessed at your doctor’s office.
              John Greim/LightRocket via Getty Images
            
          

The common thread


Domestic records collection and foreign data-for-aid deals rest on the same faith that anonymization neutralizes the risk of pooling sensitive health data. 


The evidence says otherwise. This does not mean health data should never be gathered or studied, but I believe that the reassurances deserve skepticism, the safeguards deserve scrutiny, and the people whose bodies generated the data deserve a say. To safeguard privacy, a government seeking sensitive medical records should have to show why it needs them and how the safeguards it relies on hold up. 


Privacy law was built for a world where data resided in filing cabinets. Governments from Kalamazoo to Kampala now operate in a world where even an anonymized digital record can point back to you.





This article is part of a series on data privacy that explores who collects your data, what and how they collect, who sells and buys your data, what they all do with it and what you can do about it.

Jennifer D. Oliva 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/us-government-is-pushing-to-gain-unprecedented-access-to-your-medical-records-as-data-protections-are-weakening-287021
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The real reason many Americans are cutting ties with their parents and siblings

theconversation.com · Rin Reczek, Professor of Sociology, The Ohio State University

The path to estrangement is usually gradual, marked by mounting tensions and unresolved conflicts. Nick Lehr/The Conversation via ChatGPTLuna, 26, no longer speaks to her father. There was no single betrayal, no dramatic rupture. What ended the relationship was his insistence on obedience and dominance. 


“In his head it’s like, ‘I’m the father, you’re the daughters, we do things my way,’” she told me. Luna explained to him that she was “not willing to have a relationship like that,” and her terms for contact were simple: “We could only have a relationship where you understand that I’m a person, and I’m not just gonna do whatever you want me to do whenever you want me to.” 


He refused to accept those terms. So after numerous attempts to make it work, she walked away.


Family estrangement has become a fixture of talk shows, advice columns and social media. It’s also the subject of my new book, “Families We Lose.”


Much of the current media coverage on estrangement tends to frame it as an epidemic that is the product of therapy culture.


My research suggests that this framing misses what is actually happening. I conducted 68 in-depth interviews with adults who went no-contact with a parent, sibling, grandparent or other relative. (All participant names, including Luna’s, are pseudonyms used to protect their privacy.) 


I found that estrangement is less a story of trauma or selfishness, and more a clash between competing expectations: an insistence on loyalty, duty and forgiveness on one hand, and the longing for respect, emotional safety and personal growth on the other.


Falling birth rates raise the stakes


Estrangement is fairly common.


In a 2022 study, my colleagues and I used national survey data that followed parent-child relationships over several decades. In that period, 26% of adult children in the U.S. experienced a period of estrangement from their fathers, and 6% reported a period of estrangement with their mothers. Our findings were consistent with what sociologist Karl Pillemer found in his 2020 national survey, which showed that 27% of Americans were estranged from a relative, or roughly 67 million people. 


Headlines often treat numbers like these as evidence of a sudden crisis. But no study has tracked estrangement rates over time, and nothing in the existing data shows that it is skyrocketing.


Yet estrangement can have different consequences today. People have far fewer children than in most of human history, so the loss of one relationship may carry greater weight. Two generations ago, a parent might have had several other children with whom to maintain close ties; today, many parents have only one or two.


Smartphones, meanwhile, have created expectations of constant contact and connection within families. Even adult children who have quietly distanced themselves by moving away or limiting contact may still find themselves fielding regular requests for connection through texts, phone calls and social media. This can be stressful, emotionally taxing and make it difficult to establish boundaries.


Those I interviewed often had difficult childhoods, and some had experienced abuse. But they rarely pointed to childhood as the proximate cause of the estrangement, instead citing the poor quality of their relationships with parents and other relatives in adulthood.


‘Kinship culture clash’


For them, the path to estrangement was usually gradual, marked by mounting tensions and unresolved conflicts. It emerged out of the recognition that a parent or sibling would not, or could not, treat them the way they desired. For most, this looked like accountability and growth, intentional connection, mutual respect and safety. 


Molly, 36, described a lack of accountability as motivation for her estrangement from her mom, Cindy, a decade ago. 


Molly told Cindy: “You’ve done all these horrible things. I just need you to acknowledge it. I feel like I’m owed an apology.”


Molly felt that her desire for accountability was a basic need of any relationship, noting, “I didn’t feel like that was asking too much, but apparently it was. I put the ball back in her court, and she’s just sitting on it.”



            [image: A stitched image of a blue house with the word 'FAMILY' and a red heart.]
            
              To what extent are family ties unconditional?
              Natalija Grigel/iStock via Getty Images
            
          

Most of the people I interviewed recognized that they had different definitions of what family should look like and feel like. In my book, I call this a “kinship culture clash.” 


Divorce offers a familiar example of this kind of shift.


For most of American history, marriage was an institution shaped by economics, law, religion and social pressure. You stayed married because that was what one did, and there were few alternatives that didn’t leave one spouse – usually the woman – socially ostracized and financially destitute.


Then, as sociologists Andrew Cherlin, Anthony Giddens and Stephanie Coontz have argued, marriage transformed into a relationship judged by its ability to provide love and support, promote ideals like fairness and lead to personal growth. Once a marriage started being thought of as an arrangement that needed to work for each spouse, divorce became thinkable, then ordinary.


Should family ties always bind?


The family you are born into can carry the same tension. 


Ties to parents and siblings are often expected to be permanent and unconditional, reinforced by cultural norms and laws that bind parents and children to one another, even when children become adults. For example, in adulthood, 27 states have filial piety laws that require adult children to bear financial and, in some cases, direct caregiving responsibility for aging parents. This is part of what I term “compulsory kinship.”


Under this framework, you show up at Thanksgiving no matter what was said last year, because your family is your family. You take your dad into your home to care for him when he gets sick, because he’s your father.


This model does help many Americans. It can ensure aging parents have adult children to care for them, while adult children may have a place to call “home,” no questions asked.


In contrast, the estranged people I talked to for my book adhere to what I call “democratized kinship,” and it generally reflects views of contemporary marriage. 


Family bonds require mutual respect, reciprocity and support in order to continue. Under this model, genetics take a back seat: Anyone can become family, just like anyone can become a spouse, but no one is automatically family. 


Neither family framework is new, and neither belongs to a single generation. Some people have always held family of origin relatives to distinct standards of care. Queer people have been building chosen families for generations.  


But what I chart in this book is the conflict between these two ways of thinking. 


Estrangement often happens when these two ideas of family collide and cannot be reconciled – when one member insists that biological or origin ties and hierarchies reinforce the family unit, and another insists that behavior does. That is Luna’s story. Her father drew on the logic of age and hierarchy – “Because I’m your father and I said so” – and she demanded to be treated as a person first and a daughter second.


A family that works for you


People who leave their families of origin are not rejecting family altogether.


In a recent study drawing on these same interviews, I show that estrangement operates as a catalyst for what I call “redoing family.”



            [image: A cross-stitch featuring mini portraits of three adults.]
            
              Adults who cut off their relatives can still create kinship networks.
              Marina Khromova/iStock via Getty Images
            
          

After cutting off contact with a family member or multiple relatives, people commonly went on to rebuild kinship networks, drawing friends, partners, in-laws and neighbors into roles once reserved for blood relatives, and constructing new family units organized around support and reciprocity. 


Luna is not on her own because she no longer talks to her father. Her family today includes her sister, whom she talks to multiple times a day, and a large group of friends. 


“I think you can have your chosen family, and whoever in your biological family you connect to,” she told me. “Everybody just gets to choose who they feel they have a real, intimate, deep connection with. And that’s your family.” 


She didn’t want less family. She simply wanted a family that works.

Rin Reczek 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-real-reason-many-americans-are-cutting-ties-with-their-parents-and-siblings-283957
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AI companies look to the ocean as a place to put more data centers

theconversation.com · Nir Kshetri, Professor of Management, University of North Carolina – Greensboro

Underwater data centers will accumulate sea life, like this Microsoft data center testing module, which in two years underwater attracted algae, barnacles and sea anemones. MicrosoftThe artificial intelligence boom is driving unprecedented demand for data centers, raising concerns about their growing energy consumption, water use and carbon footprint. These challenges are making companies look beyond traditional land-based data centers. 


Some developers are now exploring the ocean as a new location for AI infrastructure in the hopes that underwater data centers could improve energy use and cooling efficiency while using less fresh water and land area than onshore buildings.


My research focuses on the societal, organizational and environmental implications of emerging technologies, particularly artificial intelligence and the digital infrastructure – including data centers – that supports its development and deployment. I see underwater data centers as a promising new approach for supporting the growth of AI. 


But moving servers into the ocean does not make other underlying environmental challenges such as energy consumption and carbon emissions disappear. And it creates new concerns about harm to the marine environment, as well as questions about how these data centers can be regulated – and how companies can maintain and expand them if needed. Whether underwater data centers can become sustainable alternatives to traditional data centers depends on solving these economic, technical and environmental problems.



            [image: A large yellow cylinder surrounded by scaffolding sits on a platform next to a body of water.]
            
              An underwater data center is under construction in a Chinese shipyard in September 2025.
              CN-STR / AFP via Getty Images
            
          

The rise of ocean-based AI infrastructure


In 2015, Microsoft launched a research project to explore the feasibility, benefits and challenges of underwater data centers. Part of that effort included setting up a waterproof data center on the seafloor near Scotland’s Orkney Islands in 2018. It contained 864 servers and was connected to shore by an underwater cable.


After two years, Microsoft reported that the servers in the underwater data center failed at about one-eighth the rate of servers in comparable land-based data centers. The company is still studying the possible reasons but hypothesizes that in a sealed underwater environment the equipment is less exposed to oxygen, humidity and temperature fluctuations – as well as less jostling from people working to replace broken components.


However, Microsoft ended the project in 2024 and chose not to build more underwater data centers. The company didn’t say why, but others’ analyses suggest the reasons could include regulatory concerns, including the need for environmental permits, as well as a desire for faster upgrades and replacements for the computer equipment inside.


Instead the company has focused on land-based data centers, which can be larger and easier to expand, and also easier to access to repair or replace equipment.


Others have moved ahead, though. China built what may be the world’s first wind-powered underwater data center in Shanghai. The facility launched in June 2025 and began full commercial operations in May 2026. 


The US$226 million project uses seawater as a coolant rather than have to refrigerate fresh water, reducing the electricity required to cool the computers. It uses at least 30% less electricity than traditional data centers, and offshore wind turbines reduce reliance on fossil fuels and cut the data center’s carbon emissions.


Japan is testing a different approach: Data centers housed in containers on floating platforms at sea can use seawater for cooling, have unobstructed conditions for solar panels and wind turbines, and reduce demand for land. In 2025, a data center in shipping containers opened on a floating platform near Yokohama. Its power comes from solar panels installed on the same floating platform, with batteries providing energy storage. The test will continue through March 2027.


Singapore is also moving toward commercial-scale floating data centers. In 2026, infrastructure company Keppel began building a four-story floating data center, scheduled to open in 2028. The project will use seawater for cooling, reducing reliance on treated water and improving cooling efficiency. And the fact that it floats means it won’t take up any of Singapore’s limited land availability.


In 2025, Ulsan, South Korea, began planning an underwater data center that could house more than 100,000 servers and use 30% less power than land-based centers by using seawater for cooling.


In Maine, DeepGreen Western Passage has proposed a submersible AI data center in the Bay of Fundy, powered by tidal turbines designed to harness the area’s strong tidal currents.


Land-based data centers could also take advantage of seawater cooling. In Portugal, the SIN01 AI data center in Sines uses seawater from the Atlantic to cool its servers before returning it to the ocean.



            [image: A diagram shows a floating barge tethered to a pier, with shipping containers, solar panels and a helipad.]
            
              An artist’s depiction of a floating data center in Yokohama, Japan.
              Yokohama City Government via Japan News
            
          

The promise of ocean-based data centers


These various approaches offer ways to reduce demand for grid-supplied electricity for powering data centers’ computers and cooling equipment, as well as using less fresh water.


The distance from people’s homes could also be an advantage for data centers in or on the ocean. A Gallup poll in March 2026 found that 70% of Americans oppose building AI data centers in their communities. However, more than half of the world’s population lives within 120 miles of a coast. Underwater could be another way to keep data centers physically close to users for speedy service.


Maintenance, though, is a major challenge. If a computer fails underwater, it cannot be repaired or replaced on site. The entire sealed data center module may need to be brought to the surface, even if just one computer needs work.



            [image: A view of an industrial room with metal boxes in rows on the floor and pipes and tubes running overhead.]
            
              Land-based data centers are easier to maintain and expand than floating or underwater data centers.
              Yasuyoshi Chiba / AFP via Getty Images
            
          

Can the ocean sustain AI?


The main environmental concern about ocean-based data centers involves the seawater used for cooling. Discharging warm or hot water can potentially affect oxygen levels, pH and marine life in the surrounding waters.


That heat is already apparent at the few seaborne data centers now operating. HiCloud, the engineering contractor for China’s Hainan underwater data center, has reported a temperature increase of less than 1 degree Celsius (1.8 degrees Fahrenheit) in the seawater near the facility. SIN01 in Sines, Portugal, also returns seawater about 1 C warmer. 


Many marine species depend on stable water temperatures for breeding, feeding and migration, raising concerns that heat released by multiple underwater data centers could create localized thermal pollution and alter marine ecosystems. And the ocean is already under pressure. UNESCO, the United Nations agency for international cooperation, including in conservation, estimates that about 60% of marine ecosystems are already degraded or used unsustainably. 


The ocean is already warming along with the atmosphere, without additional waste heat from data centers. That additional heat is already threatening coral reef and mangrove ecosystems, seagrasses and other aspects of the marine food web. As that warming continues, ocean waters will be less useful for cooling electronic equipment in some regions.


Underwater data centers could help AI grow while easing some of the pressure on land, energy and water. But the real test is whether the ocean can become AI’s next computing frontier without becoming its next environmental problem.

Nir Kshetri 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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Dealing with disasters increasingly requires a smartphone – losing access can be a nightmare, but there are ways to prepare

theconversation.com · Lee Ann Rawlins Williams, Clinical Assistant Professor of Education, Health and Behavior Studies, University of North Dakota

In the span of a week in August 2026, powerful storms and deadly flooding knocked out power to a half-million people across the Midwest; Tropical Storm Lala cut power to thousands more in Hawaii amid dangerous wind and flooding; wildfires forced evacuations in the western U.S.; and a powerful earthquake struck Colombia.


All were reminders of how quickly ordinary routines can give way to crisis, and how crucial mobile phones are today as people deal with disasters.


Smartphones have become part of just about everyone’s emergency infrastructure. We use them to receive warnings, follow evacuation routes and road closures, locate shelters, contact family and track rapidly changing conditions. When people are hurt, they’re essential for calling 911.


But when disasters hit – during an earthquake, hurricane or wildfire evacuation, for example – cellphones can be easily lost or forgotten, their batteries can run down with no way to recharge them, and cell service can become unreliable. 


Those risks expose another dimension of the “digital divide”: The issue is no longer simply whether someone has technology or knows how to use it, but what happens when access to essential information and services depends on technology and it suddenly stops working.


Preparedness needs to include redundancy


The solution is not less technology. Digital alerts, online maps and rapidly updated information can save lives. Instead, disaster resilience depends on redundancy – having backup sources of the same information that don’t require electricity or a cellphone connection to see.


For individuals, this means planning for the possibility of being without your cellphone.



            [image: People sit against palm trees outside a building labeled 'City Hall' while they wait for cellphones to charge.]
            
              Residents without power at home charge their mobile phones using electrical outlets at the base of palm trees at City Hall in Homestead, Fla., after Hurricane Irma in September 2017.
              Chip Somodevilla/Getty Images
            
          

Emergency response planners need to ask not only who has access to technology, but who is dependent on access they might lose in a disaster.


To reach more people, alerts normally sent by cellphone or email can also be provided through other communication channels, such as radio broadcasts, television alerts and community groups. Some communities flash warnings and evacuation details onto traffic signs. In many places, community centers become hubs for information and spots to charge cellphones when the power goes down.


New York City’s Notify NYC program, for example, distributes emergency information through text messages, email, telephone calls, its website, social media and American Sign Language videos, as well as sending information though television and radio stations. Its Advance Warning System also reaches organizations serving people with disabilities and other special needs. In Florida, Miami-Dade County also combines digital emergency alerts with television, radio and local networks.


Sources providing information about emergency responses and recovery can also offer alternatives for people to access the same information available on websites through a telephone call and communities centers, such as applications for disasters assistance, emergency housing, financial aid and other recovery resources. 


What to do so you’re ready for a crisis


As part of your own disaster preparation:



	Keep a printed or handwritten list of essential phone numbers and your basic medical information somewhere easily accessible, where you’ll remember it.


	Agree on where family members will meet if communication is disrupted.


	Know your evacuation route options and make sure you have multiple ways to get emergency information.






            [image: People wait in line outside a Dollar General store. A sign reads 'Open. Cash only.']
            
              When communications go down, so can many other services, including the ability to use a credit card, as residents encountered after Hurricane Helene’s remnants hit North Carolina in 2024.
              Sean Rayford/Getty Images
            
          




Ask yourself: If I had to evacuate fast and couldn’t take my phone, what information would I need?


Then, make sure you have backups of that information in your emergency go-bag, ideally in a waterproof baggie or container to protect them. 


That one question could reveal gaps in even a well-developed disaster plan.


And remember: During an emergency, save your cellphone for only essential uses to conserve battery power. If you don’t have a list of contact numbers with you, write down the most important ones while you still can.


Think about others who might need help


When you receive an emergency alert, remember, too, that not everyone around you might get the same warning. 


When it is safe to do so, check on neighbors, friends or family, particularly those in more rural or isolated areas and those with less mobility. That can help information travel when technology fails.

Lee Ann Rawlins Williams 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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US teens are smoking and vaping less than their peers abroad

theconversation.com · Holly Jarman, Associate Professor of Health Management and Policy and Global Public Health, University of Michigan · Claire L. Ma, Postdoctoral Research Fellow of Public Health, University of Michigan · Jamie Hartmann-Boyce, Assistant Professor of Health Promotion and Policy, UMass Amherst

Smoking is at a historic low among U.S. kids age 11 to 18. Simon McGill/Moment via Getty ImagesSmoking and vaping continued to decline among middle school and high school students in 2025, according to the U.S. Food and Drug Administration’s 2025 National Youth Tobacco Survey, released in July 2026. This annual, school-based survey has been tracking smoking and other nicotine product use in American youth ages 11 to 18 since 1999.


Perhaps most excitingly, the survey found that smoking – the leading cause of preventable death and disease in the U.S. and worldwide – is at a historic low among U.S. youth, at just 1.4%. By contrast, in 1997 – when smoking rates in U.S. youth were the highest ever recorded, 36% of U.S. high school students reported currently smoking, and 70% reported having tried smoking at least once.


Meanwhile, the use of nicotine vapes, or e-cigarettes, fell to 5.2% in 2025, the lowest it’s been since its peak in 2019.


On the other hand, young people’s use of nicotine pouches – small pouches that are placed between the lip and gum and are available in different flavors and strengths – has risen over the past five years. The new survey shows that this rate is now stable compared with the previous year and remains relatively low at 1.7%.


We are public health researchers who study the use of tobacco products. We delved into this survey to see what it tells us about tobacco use in the U.S. more broadly and how use among young people in the U.S. stacks up against their peers in other countries.


New products on the market


With the introduction of nicotine vapes in the early 2010s and, more recently, nicotine pouches in the mid-2010s, the tobacco and nicotine market has been in flux. This is particularly true for the youth market, where smoking has fallen so substantially.


Some researchers estimate that vaping has significantly reduced the numbers of people who smoke from ages 16 and up, with e-cigarettes acting as a substitute for cigarettes.


The harm from smoking comes from a deadly mix of chemicals released when tobacco leaf is burned. Regulated nicotine vapes and pouches do not contain tobacco leaf and do not involve burning. Therefore, they pose substantially fewer risks than smoking. But these new ways of consuming nicotine are not risk-free.



            
            Vaping can be very addictive and cause a variety of long-term health problems.
          

The risks from e-cigarettes vary from product to product, depending largely on what substances are in e-liquids. E-cigarettes on the FDA’s authorized list of vaping products have been extensively tested and designated as “appropriate for the protection of public health,” meaning they have the potential to prevent and
reduce tobacco-related disease and other health harms.  But the U.S. e-cigarette market is largely dominated by unauthorized products.


Depending on what’s in them, e-cigarettes can pose risks to heart, circulatory, lung and oral health. The FDA continues to approve new vaping products, and recently – and somewhat controversially – the list expanded to include flavored vapes.


High on the list of public health concerns is young people’s use of these products, because early use of nicotine is one of the biggest risk factors for lifelong addiction.


While smoking in 11- to 18-year-olds has continued to decrease, adult smoking in the U.S. has remained relatively stable. Older people continue to smoke at higher levels than young people, so they are most at risk of smoking-related harms. 



            [image: woman pulls nicotine pouch out of a package]
            
              Nicotine pouches have become increasingly popular among young people in the U.S. over the past five years.
              Anastassiya Bezhekeneva/Moment via Getty Images
            
          

The global picture


It’s difficult to get a complete picture of tobacco and nicotine use around the world. Many countries have no recent data on their population’s e-cigarette use, and countries that have conducted surveys may not have data from the same years. The questions and product definitions used in these surveys can also be inconsistent.


For this reason, it makes sense to compare the U.S. only with other countries such as Canada, Germany, the Netherlands and the U.K. that have similar populations, data coverage and policies.


In 2024, the World Health Organization looked at available data from different countries in order to better understand the global picture of tobacco and nicotine product use.


The biggest difference between the U.S. and comparable countries is in people 18 and under, although this data is the hardest to compare accurately due to survey differences. In the latest reported data considered by the WHO, the U.S. has a notably lower rate of e-cigarette use in this age group.


Though the numbers are hard to compare directly, Canada, Germany, the U.K. and the Netherlands all had relatively higher rates of vaping in young people compared with the United States. We do not yet know the cause of this phenomenon, though it aligns with the FDA’s findings on decreasing smoking and relatively low level of nicotine pouch use in people ages 11 to 18.


The WHO report also shows that in 2000, almost 50% of U.S. adults reported current smoking, a higher proportion than in comparable countries like Canada and Germany, but similar to smoking in the U.K. Current reported smoking among U.S. adults has dropped rapidly over the past two decades, falling below an estimated 10% in 2024. It has also dropped rapidly in the U.K. 


Much of that decline is likely caused by public health policies and public messaging about the harms of smoking. Adult smoking rates also declined in Canada, the Netherlands and Germany over the same period, but less dramatically. 


Drawing again from WHO data, reported use of e-cigarettes among U.S. adults was higher than in some comparable countries such as the Netherlands or Germany. The U.S. policy approach to e-cigarettes is more similar to that of the U.K., intentionally nudging people toward vaping instead of smoking to reduce health risks. Both countries have similar rates of adult e-cigarette use.


Looking ahead


Just because tobacco and nicotine use is declining among young people in the U.S. and in some other populations, it doesn’t mean that these substances are no longer a public health problem. Adult usage is holding steady, and there’s no guarantee that young people will continue abstaining.


The past year has seen a growing number of influencers, many of whom are aligned with the Make America Healthy Again movement, promoting nicotine as a health product. Recent years have also seen the rise of “cigfluencers” – celebrities and influencers who openly promote smoking.


One study even found that many people wrongly believe that vaping and pouch use are as harmful or even more harmful than smoking. 


It would be a public health catastrophe if smoking rates were to go up again, so we will be watching for next year’s numbers to see how these smoking and nicotine use trends among young people continue to evolve.

Holly Jarman receives funding from the National Institutes of Health (NIH) and FDA Center for Tobacco Products (CTP) through a grant to the University of Michigan.
Claire L. Ma receives funding from the University of Michigan through the National Cancer Institute of the National Institutes of Health (NIH) and FDA Center for Tobacco Products (CTP).
Jamie Hartmann-Boyce receives funding from the NIH, FDA, Truth Initiative, Cancer Research UK and the Massachusetts Department of Health for research related to tobacco control. She does not receive any funding from tobacco or vaping industries.
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If you think someone has an eating disorder, should you say something? A dietitian explains how to express concern without body shaming

theconversation.com · Miranda Roberts, Dietitian, Nutrition and Safety Manager, University of Wisconsin-Stout Polytechnic

The key to having a successful hard conversation is compassion and patience. Jacob Wackerhausen/iStock via Getty Images PlusYou notice someone close to you has lost a lot of weight. You also notice that they’re skipping meals and talking more pessimistically about food and their body. You feel concerned but worry that commenting on their body might do more harm than good. 


So what should you do? Where is the line between showing concern and being harmful? 


I am familiar with the complexities and complications of eating disorders. As a college campus dietitian, I work together with students to confront their fears around food and dismantle the strict rules they might have around eating. My goal is to help students rediscover the joys of food and the social and cultural richness of eating with other people.


Despite my credentials in nutrition and psychology, my deepest understanding of eating disorders comes from my own personal experience with anorexia. I first started struggling with food when I was 13 and became visibly ill in high school, but it wasn’t until after my freshman year of college that I made substantial steps in my recovery journey. While eating disorders are often seen as a “teen problem,” there is no age limit on eating disorders. Adults with eating disorders may also have difficulty accessing appropriate support.


Too often, I see the fear of saying the wrong thing turning into saying nothing at all, regardless of the potential consequences of staying silent. But empathy and respect can open the door to necessary conversations.







No one’s 20s and 30s look the same. You might be saving for a mortgage or just struggling to pay rent. You could be swiping dating apps, or trying to understand childcare. No matter your current challenges, our Quarter Life series has articles to share in the group chat, or just to remind you that you’re not alone.


Read more from Quarter Life:



	Binge‑eating disorder is more common than many realise, yet it’s rarely discussed – here’s what you need to know


	Childhood experiences of LGBTQ+ stigma can harm romantic relationships decades later – psychologists explain how to reconnect with yourself and your partner


	You have more ways to connect than ever, but deep friendship feels hard to find – here’s how to build better connections








When celebrities lose weight


It can be jarring to see celebrities become suddenly, drastically thin. 


Ariana Grande, Cynthia Erivo and Meghan Trainor are some celebrities whose bodies have become the topic of online discussion and speculation. But there are also examples of celebrities whose changes in appearance proved to be due to other health conditions. Chadwick Boseman experienced significant weight loss while privately battling colon cancer, and Selena Gomez has spoken openly about how lupus and the medications she takes to treat it have affected her weight.


Discourse online often goes back and forth between fans expressing concern and others saying it’s none of their business and to leave them alone. 



            [image: Headshot of Chadwick Boseman in front of Black Panther logo]
            
              Chadwick Boseman faced significant ridicule and speculation around his weight loss leading up to his death from colon cancer.
              Chris Pizzello/Invision/AP
            
          

Knowing what to say or whether you should say anything at all can be incredibly confusing. Expressing concern is not inherently dangerous; it might help you process the shock of seeing your favorite celebrity dwindle before your eyes. Concurrently, commenting on someone else’s body on social media can do real and serious harm. Body-focused comments can lead to low self-esteem, depression, self-harm and may also contribute to eating disorders.


When I’m working with students, I choose my words carefully. I don’t start the conversation with “You have an eating disorder.” Rather, I listen closely, ask questions and respond with empathy. But there is a difference between choosing words carefully and choosing silence. 


Avoiding talking about concerning changes to someone’s appearance because you’re afraid of saying the wrong thing risks normalizing concerning weight loss. This is especially the case for young adults who look up to celebrities as role models. Not talking about the consequences of life-threatening weight loss could unintentionally send a message that unhealthy levels of thinness is an ideal body type to aspire to.


Eating disorders are on the rise


At the height of my eating disorder, I remember thinking I was healthy. I was thinner than some popular celebrities at the time and had received so many compliments. How could something be wrong with how I look? 


I wish I could say my experience is antiquated. But many young adults are asking themselves the same question today: What’s wrong with how they look? Silence becomes hard to defend when looking at the statistics. Eating disorders are on the rise, doubling in prevalence worldwide between 2000 and 2018. Rates continued to increase and grow in severity throughout the COVID-19 pandemic.


Eating disorders are not a phase someone can just “get over.” They are a severe mental illness with medical complications that can affect nearly every part of the body. Anorexia in particular has one of the highest death rates of any eating disorder; patients face a roughly five times increased risk of dying compared to the general population, particularly within the first 10 years after diagnosis. 



            
            Eating disorders don’t come in one shape.
          

Despite the risks, many people suffering from eating disorders may refuse to acknowledge the severity of their illness and believe they are healthy. At the peak of my eating disorder I did not think I had a problem, despite being severely underweight. I grew up with magazines that had very similar messaging to what’s seen on social media today, telling people that they should suppress their hunger and be ashamed of their bodies. The message was that weight gain could mean the end of your social life.


Research has consistently shown that greater social media use is associated with increased eating disorder symptoms, particularly by encouraging body comparison and unrealistic body ideals. One study of nearly 1,800 young adults ages 19 to 32 found that those who spent the most time on social media had over double the risk of having eating and body image concerns compared to those who spent the least time on social media.


Restrictive eating and other disordered eating behaviors can start to feel very normal when your whole algorithm is feeding you back-to-back tips on how to shrink yourself. 


How to talk to your loved one


There is a fine line between commenting on someone’s body and expressing genuine concern for their health. So how do you start a conversation if you think someone you love has an eating disorder?


The first thing I recommend is doing research on eating disorders to learn the signs and symptoms. Know your facts and myths about nutrition and eating disorders. This background knowledge can help you gently reason with your loved one while avoiding unintentionally reinforcing the misinformation or diet culture that could be contributing to their struggle.


When you feel it’s time to talk to your loved one, be prepared. You could be met with frustration, denial and annoyance. When my friends and family expressed concern, I huffed and rolled my eyes because I “didn’t have a problem.” It could take multiple tries before your loved one is ready for a conversation.


Then find a time and place to talk. Don’t do this during lunch, in front of many people or in the style of an intervention. Overwhelming your loved one could make them feel shame and shut down. A private conversation in a familiar place can make the conversation feel less intimidating, giving them the space to open up without putting them on the spot.



            [image: Close-up of person's hand on another person's shoulder]
            
              Sometimes simply showing concern can help your loved one know they aren’t alone.
              Frederic Cirou/PhotoAlto Agency RF Collections via Getty Images
            
          

Use “I” statements. This might sound like “I noticed you don’t get lunch with us anymore” or “I really care about you, and I am worried.” Using “you” statements can come off accusatory and make your loved one feel like they are being attacked. 


Avoid giving simple solutions. One of the most common mistakes I see is people recommending that loved ones “just eat.” Eating disorders are much more complicated than simply choosing not to eat. Giving simplistic solutions can minimize the internal conflict your loved one is going through and reduce your chances of talking with them again on this topic.


Finally, don’t push the conversation further if it’s short; leave it at that. Let your loved one approach you on their own terms. Sometimes sending texts that you are thinking of your loved one can show your support while still giving them space. While they might not tell you that they have an eating disorder, they may instead talk to you about other symptoms, such as anxiety. This could be the door to suggest that therapy could help. 


Progress over perfection


The biggest key to having a successful conversation is compassion and patience with your loved one instead of pushing them. Progress over perfection is the golden rule I teach my students. 


If your talk with your loved one doesn’t go the way you hoped it would, that doesn’t mean it was a failure. You still planted the message that you care about and are there for them. They may not be ready to acknowledge that they have a problem or seek help right away, but sometimes simply hearing someone show concern can be encouraging. Over time, the collective support of the people who love them can help them take that first step toward recovery. 


Rather than asking whether you should say something, ask yourself how to discuss your concerns with empathy and understanding. The goal is not to force someone to admit they have a problem but to create a space for an honest and empathetic conversation. 


A conversation that respectfully acknowledges that something may be wrong can remind the person you love that they do not have to face it alone.

Miranda Roberts 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/if-you-think-someone-has-an-eating-disorder-should-you-say-something-a-dietitian-explains-how-to-express-concern-without-body-shaming-289332



08

How is deli meat made? The food science behind the turkey, ham and other cold cuts in your lunch

theconversation.com · Anna Dilger, Professor of Muscle Biology and Meat Science, University of Illinois Urbana-Champaign

A ham sandwich is, for some, the perfect lunch. ATU Images/The Image Bank via Getty Images

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






How is deli meat made? – Arabelle, 17, Brooklyn, New York







If you’ve ever eaten a ham or turkey sandwich for lunch, then you’ve probably eaten deli meat. Sometimes called lunch meat, deli meat is a kind of meat that has been cooked, preserved and sliced so it is ready to eat in your favorite sandwich, wrap or salad. 


In the United States, common deli meats include ham, turkey and roast beef, but around the world there are many others, such as salami, pepperoni, capicola and even head cheese. Although they taste different, they’re all made in similar ways.


Believe it or not, I’m a meat scientist. I study how meat is turned into foods such as deli ham and how to make those foods safe, tasty and nutritious.


Let’s follow one ham from pig to sandwich. We’ll use ham because it is my mom’s favorite.





The journey to your sandwich


Ham starts out as the back leg of a pig. But by the time it’s finished, those muscles have been flavored, cooked, cooled and sliced so thin that they can be folded into a sandwich in just a few seconds. The process starts by removing the bones from the ham and separating the raw meat into large pieces. 


This meat gets a bath in a salty mixture called a brine. Lots of tiny needles inject the brine deep into the meat, helping it soak in evenly. Then the ham pieces rest so they can soak up all those ingredients, almost like a sponge soaking up water. 



            [image: old cuts meat charcuterie slices in a row with pepperoni, chopped, ham, dry-cured prosciutto and chorizo, full frame]
            
              Ham’s pink color comes from nitrites added to the brine.
              Mediterranean/iStock via Getty Images Plus
            
          

Next, several pieces of ham are placed into a net or special food-safe casing that holds them together while they cook. That’s what gives ham its familiar round or oval shape. The ham is cooked in a smokehouse, like a large oven. Some hams are cooked with real wood smoke, giving them a smoky flavor, like when you roast a hot dog over a campfire. That smoky flavor can also be created by using liquid smoke, which is made by capturing smoke from burning wood and mixing its flavor compounds into a liquid.


After cooling off from the smokehouse, hams are ready to slice. Some are sliced and packaged at the processing plant. Others are shipped whole to grocery stores, where they are sliced to order at the deli counter. Same process, just a different order. Either way, ham is fully cooked and ready to eat, although I like mine warmed up in a grilled ham and cheese panini.


Other types of deli meats follow this same process with a few differences in the details. Like ham, deli chicken is made from pieces of chicken that are pressed together while cooking. But deli turkey or roast beef is typically made from individual roasts that are seasoned, cooked and then thinly sliced. Bologna is made by finely chopping meat and shaping it before cooking it. That’s why each slice has such a smooth, even appearance.


Cold cut chemistry: What’s in that brine?


Much of what makes deli meat look, taste and feel the way it does comes down to chemistry. The ingredients in the brine interact with the meat in different ways, affecting its flavor, color and texture while also helping keep it safe to eat. 


Salt adds flavor and helps slow the growth of microorganisms that would spoil the meat. In fact, people have been using salt to preserve meat for thousands of years, long before refrigerators were invented. 


Sugar balances the salty flavor, while ingredients such as honey, maple syrup or spices help create different flavors of deli meat. Phosphates help the meat soak up and hold onto water while cooking – because no one likes a dry ham sandwich.  


One especially important ingredient is nitrite. It has two big jobs in deli ham. First, it reacts with a protein in meat called myoglobin to give ham its familiar pink color. Without nitrite, cooked ham would look grayish-brown instead of pink. 



            [image: Pink lunchmeat moves through an industrial metal slicer.]
            
              Some deli meats are sliced for packaging at the factory, while others are sliced at your grocery store’s deli counter.
              Kobog/iStock via Getty Images Plus
            
          

Second, and even more important, nitrite helps prevent dangerous bacteria, including one that causes a deadly disease called botulism, from growing in meat. So, the pink of ham isn’t just pretty, it’s also about safety. 


The use of nitrites in foods has raised some health concerns because, under certain conditions, they can form compounds that have been linked to cancer. Scientists continue to study when and how these compounds form and how they affect health. 


What does deli meat bring to the table?


There are reasons deli meats have been popular for so long. Preserving and cooking meat helps it last longer before spoiling. You can generally keep an unopened package of deli meat in the refrigerator for about two weeks, but once opened, it should be eaten within three to five days. Deli meat is also convenient. Because it is already cooked, you can take it straight from the refrigerator and put it on a sandwich. 


Like all foods, deli meats contain a mixture of nutrients – some that the body needs in larger amounts and others that it needs in smaller amounts. Deli meats, like most meats, are a good source of protein, which helps build muscle, and iron, which carries oxygen through the bloodstream, delivering it to tissues around your body. Deli meat also contains fat, which provides energy for your body and is an important building block for your cells. The amount and type of fat can differ depending on the deli meat. 


Bologna or salami, for example, can contain more saturated fat. Eating a lot of saturated fat over time can increase the risk of heart disease. 


Some deli meats can also contain quite a bit of salt. Salt contains sodium, which the body needs, but too much sodium can be harmful. That’s why meat scientists are studying ways to make deli meats with less sodium while still keeping them tasty and safe to eat.  


So, the next time you bite into a ham sandwich, remember that you’re eating much more than a slice of meat. You’re tasting a little chemistry, a little biology and hundreds of years of food science that help make deli meat safe, tasty and ready to eat.





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


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

Anna Dilger receives research funding from the National Institute of Food and Agriculture, the National Pork Board, and companies that are involved in pork and meat production. She is also a member of the Board of Directors of the American Meat Science Association. 
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Plans to improve Michigan’s K-12 schools depend on how the state funds public education

theconversation.com · Jason Burns, Research Specialist, Michigan State University · Madeline Mavrogordato, Professor of K-12 Educational Administration and Policy, Michigan State University

Research shows that increased school funding can improve academic outcomes for students.  Paul Sancya/APMichigan voters will head to the polls in November to elect a new governor and vote for all 148 seats in the state Legislature. 


Education is expected to be a central issue in those races, with candidates offering competing visions for improving student outcomes and strengthening public schools.


Whether the goal is improving literacy, attracting and retaining teachers or expanding student supports related to health and safety, the success of any vision for Michigan’s schools will ultimately depend on how schools are funded.


We conduct research on K-12 education policy and finance at the Education Policy Innovation Collaborative at Michigan State University. Our work examines how school funding shapes educational opportunities for students in Michigan.


As the state’s school finance system has changed over the past few decades, school funding has become increasingly complex. We explain how those changes affect students, taxpayers and policymakers.


Money shapes academic achievement


For the 2025 fiscal year, Michigan’s education budget was more than US$21 billion, and education accounted for more than 25% of state spending.


What Michigan spends on students matters. A recent review of studies conducted over decades shows that achievement improves when K-12 students receive a better-funded education. Other studies show that academic outcomes fall when funding declines.


Research also shows that greater funding can not only lead to increased attendance and higher educational attainment, but also meaningful life outcomes beyond high school graduation. These include being more likely to enroll in and complete college, higher earnings and lower likelihoods of being arrested as an adult.


One of those studies concluded that increased funding has a positive return on investment for taxpayers based on reduced crime alone.


While increasing education spending generally can improve student outcomes, evidence suggests that making direct investments in classrooms through higher pay for educators has the biggest impact on student achievement.


How Michigan’s school finance system works


Before voters approved Proposal A in 1994, local school districts and communities in Michigan largely controlled education funding decisions. Proposal A shifted control over day-to-day expenses like salaries, textbooks and materials, utilities and building maintenance to the state. Funding for capital expenses, like purchasing land or building schools, is still set locally.


Most of the funding provided by the state comes from what is called the foundation allowance. This is a set amount that districts receive for each student they enroll. For the 2026-27 school year, the foundation allowance will be $10,300.


The state also provides categorical funding, which supports specific student groups like English learners and economically disadvantaged students, and services like transportation and enhanced security. 


The cost to educate students is rising


In Michigan, the cost to educate students has increased over the past three decades because of demographic changes in the state’s student body. 


Michigan’s fertility rate has declined significantly, and younger adults have been more likely to move out of the state and less likely to move into it. As a result, over the past 25 years, the K-12 population in Michigan fell by 360,000 students – more than any other state. 


Over this same period, hundreds of charter schools have opened, which in Michigan operate as independent public school districts and receive state funding similarly to traditional public school districts. Michigan’s students are now spread across 822 districts – up from 524 in 1994.


The result: The typical Michigan district enrolls fewer than half as many students as it did three decades ago. 


For example, since 2002, Grand Rapids Public Schools has lost more than one-third of its students, and Detroit’s traditional public school district has seen its student population decline by more than two-thirds.


As districts lose students, their costs often don’t decrease in line with their revenues. For instance, if a K–12 district loses two students in each grade, it would lose 26 students overall. That decline would reduce state funding, but it would likely not reduce the number of classrooms, teachers, bus routes or school buildings needed to serve the students who remain.


Needs are growing


Since 1995, the share of economically disadvantaged students in Michigan public schools has gone from just under one-third to over 50%, and the share of students with disabilities has increased by over 25%. Since 2007, the share of English learners has nearly doubled. Each of these groups requires more resources to educate.





A recent study from the Michigan School Finance Collaborative concluded that economically disadvantaged students would need 35% more funding than noneconomically disadvantaged students to reach the same outcomes, and English learners would need 35% to 70% more funding depending on their level of English proficiency.


Students with disabilities also require considerably more support. Adjusted for inflation to 2024 dollars, the average cost of providing services for students with disabilities is $15,000 more than what districts spend on general education students. 


In other words, Michigan would need to spend more per pupil now to reach the same level of student achievement based on the kinds of students it serves.


Districts grapple with funding instability


Despite many reports of record funding, our research shows that revenues for Michigan’s districts have not adapted to increased student needs or kept pace with inflation.


It’s true that after the state assumed control over most education funding in 1994, revenues continued to increase for much of the next decade. 





Total per-pupil funding peaked in 2002 at $16,557 in 2024 dollars, but then began a long, steady decline. 


By 2014, per-pupil funding had fallen by roughly $3,800, or 23%. Funding then remained near that low through 2022.


Between 2022 and 2024, revenues nearly returned to the high point set in 2002, driven by significantly higher-than-average federal funding in response to the COVID-19 pandemic.


As federal funding dried up after 2024, district revenues began to fall again. This will likely force districts to make tough choices about which services to keep and which to scale back.


Our work shows that in the late 1990s, roughly 95% of the funding that districts received came from the foundation allowance, which provides districts with flexible dollars to use as they see fit. 


By 2024, just two-thirds of districts’ funding came from the foundation allowance; the rest came mostly from state categorical grants.


Categorical grants can help meet unique student needs, but they must be used for specific purposes and often require districts to launch new programs or expand existing ones.


At the same time, categorical funding can be unstable from year to year due to changing priorities and how much money the state has to appropriate.


For instance, in 2023, Michigan appropriated a categorical grant for student mental health and safety that equaled $107 per pupil. That funding more than doubled the following year, rising to $236 per pupil, but was then initially cut by more than 90% for the 2025 fiscal year until a budget supplemental brought funding back to 2023 levels. 


For 2026, the state increased this funding by more than 10%. However, roughly half of districts declined these funds because accepting them required districts to waive attorney-client privilege following a broadly defined “mass casualty event,” which many districts argued could create unnecessary legal exposure.


Michigan shifts to weighted funding


The 2027 education budget marks one of the most significant changes to Michigan’s school finance system in decades by adopting a weighted funding model. 


Under the new system, districts receive an additional amount equal to roughly 19% to 26% of the foundation allowance for each economically disadvantaged student they enroll, and roughly 2% to 19% of the foundation allowance for each English learner. The 2027 budget also expresses the state’s intent to gradually increase these percentages and to extend weighted funding to students with disabilities beginning in fiscal year 2028.


A key advantage of weighted funding is that it makes it easier for districts to anticipate future revenues and plan their budgets. Additional funding is tied directly to the foundation allowance, so it automatically adjusts as enrollment and the foundation allowance change. 


Public support aligns with what research shows works


Our research shows that roughly two-thirds of Michigan residents believe the state should spend more money on K-12 education. That is more than the share of residents who favor increased spending on roads, healthcare or support for Michigan’s neediest residents. 


Michiganders have also broadly supported raising teacher pay in recent years, particularly for those just entering the profession. That aligns with evidence that higher teacher salaries
help attract and retain effective staff, making educator compensation one of the most important ways
that additional education funding can improve student outcomes.





Ultimately, the choices Michigan makes about school funding are not simply budget decisions. They will shape schools’ capacity to prepare students for success and, in turn, the state’s long-term economic and social well-being.

Jason Burns is a trustee for Okemos Public Schools. 
None to declare.


Original: https://theconversation.com/plans-to-improve-michigans-k-12-schools-depend-on-how-the-state-funds-public-education-277073
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Why the Spokane wildfires became so catastrophic

theconversation.com · Mojtaba Sadegh, Associate Professor of Civil Engineering, Boise State University; United Nations University · John Abatzoglou, Professor of Engineering, University of California, Merced

Andrew Rowley watches a wildfire burning from a distance after evacuating his home in Spokane, Wash., on Aug. 1, 2026. AP Photo/Young KwakThree large wildfires raced through neighborhoods in and around Spokane, Washington, starting the weekend of Aug. 1, 2026, destroying more than 800 homes and other structures and threatening many more. Tens of thousands of people, including patients at a Veterans Affairs medical center, were forced to evacuate as the fires spread.


The origins of the fires were under investigation, though authorities arrested a man on Aug. 3 on suspicion of arson in connection with one of them. 


Residents knew they faced a high risk that any fires that did start that weekend could quickly spread. One day before the fires broke out, the National Weather Service declared a rare “particularly dangerous situation” warning for the Spokane region, the first of its kind in Washington state. 


Historically, fire officials have issued red flag warnings to indicate critical fire weather conditions, including low humidity and strong winds in conjunction with dry vegetation that could support the rapid spread of fires. A “particularly dangerous situation” alert elevates that warning, indicating a high risk of damage from an extremely rare and hazardous event.



            
            Why the Spokane area was at high risk of burning.
          

Forecasters had reason to be concerned. In Spokane, dry, windy conditions converged in what’s known as the wildland-urban interface – an area where neighborhoods have been built into the forests, shrublands and grasslands. That set the stage for the latest wildland-urban disaster in the U.S.


What causes extreme fire behavior?


The fast spread of the Spokane fires, collectively known as the Spokane Complex Fire, resulted from a convergence of compounding factors, including drought, plenty of fuel and strong winds.


Widespread drought conditions, driven in large part by a historic 2026 snow drought, played a large role. 


Snowpack acts as a natural reservoir, storing winter precipitation and gradually releasing meltwater into early summer. With far below normal snowfall and exceptionally warm winter temperatures, forests dried weeks earlier than normal, leaving trees facing prolonged water stress and making them increasingly vulnerable to fires.



            
            
              Most of eastern Washington, including the Spokane area, near the Idaho border, has been in at least moderate drought.
              U.S. Drought Monitor
            
          

Despite generally dry conditions, spring rain, interspersed with periods of above-average temperatures, supported widespread growth of grasses, shrubs and other vegetation across the Northwest. Exposed to scorching summer temperatures, this vegetation dried quickly and became highly flammable, leaving a continuous fuel bed where wildfires could ignite and rapidly spread.


When a dry cold front crossed the Inland Northwest on Aug. 1, it brought prolonged, sustained strong winds of 15 to 25 miles per hour, with gusts up to 45 mph, along with low humidity, which fueled the explosive growth of the Spokane fires.



            [image: A U.S. map of soil moisture shows very low levels in the Spokane area.]
            
              Soil moisture in the Spokane region of eastern Washington was exceptionally low the weekend of Aug. 1-2, 2026, as the dark red areas of the map reflect. The map measures soil moisture down to 100 centimeters, about 40 inches.
              Drought.gov
            
          

Across the U.S., more than 45,000 wildfires had burned more than 5.5 million acres in 2026 as of Aug. 6, well above the 10-year average for that point in the year. That included blazes in June raging in difficult terrain along the Utah–Colorado border that claimed the lives of four firefighters, and escalating fire activity that followed across the Northwest as summer progressed.


What’s different about the Spokane fires?


The extreme fire behavior of the Spokane Complex Fire was not unique among the Northwest’s many active fires in early August 2026. The Big Grass Fire, for example, along the Oregon–Idaho border, burned more than 300,000 acres.


In the Spokane area, however, the Old Trails, Fairview and Autumn Lane fires were all burning largely within wildland-urban interface landscapes, where forests, shrublands and grasslands are interspersed with residential and commercial buildings. 


That environment created dangerous pathways for fire to spread into developed areas, ignite vulnerable structures and then propagate from one structure to the next. By Aug. 6, the Spokane fires had burned more than 10,400 acres, over 16 square miles (41 square kilometers), and were still burning.



            [image: A map of the western U.S. shows several active fires. Spokane, in eastern Washington, is circled.]
            
              Crews were battling numerous large fires in early August 2026, particularly in Oregon, following lightning storms in the previous weeks. The Spokane Complex Fire is circled.
              National Interagency Fire Center
            
          


            [image: A map shows fires burning in neighborhoods near Spokane.]
            
              Fires burning in the Spokane, Wash., area on the morning of Aug. 2, 2026. The Idaho-Washington state line is on the right.
              National Interagency Fire Center
            
          

Destructive Spokane fires reflect a broader trend


In our research as fire scientists and climatologists, we have found that more U.S. homes are being exposed to wildfire risk.


Our recent study indicates that 462,069 homes were exposed to large wildfires, meaning the homes were within wildfire boundaries, from 2001 to 2020 across the contiguous U.S. 


Two-thirds of those homes were in the western U.S., where the number of homes exposed to large wildfires increased sixfold over that period. We found that home survivability – the fraction of homes that were within the boundaries of a large wildfire but not damaged – declined by 12% over the same period.


This trend is largely driven by three factors: 



	The increasing number of homes built in the wildland-urban interface – about 15 million were added from 1990 to 2020 across the U.S., a nearly 50% increase.


	Worsening wildfire behavior due to intensifying droughts, warming temperatures and changing precipitation patterns.


	A backbone of fuel accumulation in forests due to a legacy of largely successful fire suppression in fire-adapted Western landscapes that depended on periodic low severity burns to clear out dead fuel and litter.





How everyone can reduce fire risk


Wildfires are a natural part of the North American landscape, particularly in the West. Historically, low-intensity fires periodically burned away low-lying vegetation before it could build up to fuel larger blazes.


Over the past century, however, with more people living in the wildland-urban interface, fires have been quickly suppressed, allowing vegetation to build up, which in conjunction with a warming climate enhanced the risk of larger fires.


There are, however, steps that communities and homeowners can take to reduce the risk of wildfires becoming disasters.



            
            Video from the aftermath of fires in Spokane.
          

At the landscape scale, locally tailored prescribed burning and forest thinning to remove dry and overgrown vegetation can reduce the likelihood that fires will develop into fast-moving, high-severity events that threaten communities and ecosystems.


At the community scale, everyone from residents to local governments, community organizations and homeowner associations can collaboratively develop and implement community wildfire protection plans. These plans map vulnerable neighborhoods and critical infrastructure to find ways to reduce their risks in a fire. They also prioritize areas for fuel treatments, such as prescribed burns, and evacuation corridors to protect communities, strengthen emergency alert systems and improve access for firefighting.



            
            A California resident explains how he hardened his home against wildfires and created defensible space.
          




At the individual-home scale, home hardening and creating defensible space around homes can reduce the probability of a fire reaching the home. Home hardening means fixing vulnerable components such as roofs, windows and openings through which wind-blown embers might enter. The area within 5 feet of a home, known as Zone 0, should be kept free of combustible materials. Beyond this zone, vegetation should be pruned, thinned and adequately spaced to avoid flames easily spreading.


These steps won’t ensure safety from wildfires, but they can help reduce the damage and risk to human lives.


This article, originally published Aug. 3, 2026, has been updated with more buildings burning.

Mojtaba Sadegh receives funding from the US National Science Foundation, Joint Fire Science Program, US Forest Service, and NASA. 
John Abatzoglou receives funding from the US National Science Foundation, the Joint Fire Science Program, and NOAA. 


Original: https://theconversation.com/why-the-spokane-wildfires-became-so-catastrophic-288895
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