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Lactose intolerance is actually the human norm – but racism, the US government and business interests have made it into a condition

theconversation.com · Hilary Smith, Professor of History, University of Denver

The majority of the world is unable to process the lactose in milk without uncomfortable symptoms Olga Miltsova/iStock via Getty Images PlusLactose intolerance makes drinking milk or eating ice cream a literal pain. For some people, eating a dairy treat can lead to bloating, nausea and diarrhea. You might’ve experienced its effects yourself. If so, you may think of lactose intolerance as a defect rather than the norm. 


But did you know that most people in the world today are lactose intolerant – and that the condition itself was invented in the 1960s?


“Surely you mean discovered, not invented,” I hear you saying. I don’t. As a historian who has traced the origins of nutrition-science ideas, I have chosen the word “invented” on purpose.


Inventing lactose intolerance


Variations in people’s ability to digest lactose first came to scientists’ attention after American dairy producers found a way to rid themselves of a postwar milk surplus. To offload what they couldn’t sell, they looked to the government to intervene. And it did, buying the excess and embedding it in school lunches and other places with publicly funded meals. 


Suddenly, many people who had not habitually drunk milk were consuming it regularly, including not only some Americans but also people overseas. Part of that same milk surplus found its way into school lunches in places such as Japan and Taiwan in the 1950s as the American government began to sell milk to allies during the Cold War. 



            [image: Black and white photo of children in uniform eating lunch at their desks]
            
              Longshou Elementary School students in Taiwan in 1964 eat an American aid lunch for the first time.
              National Archives of Taiwan, CC BY-NC-SA
            
          

Many of the groups drinking milk regularly for the first time did not like it. In fact, it made them feel sick. Intrigued, scientists set up experiments to figure out why. In a 1966 study comparing how Black and white people incarcerated in Baltimore metabolized lactose, researchers found that Black participants had lower levels of lactase – the enzyme that breaks down lactose – in their guts. 


To the white scientists conducting this study, the trouble that the Black prisoners had digesting milk looked like an “inborn error of metabolism.” They assumed that the normal human state was lactose tolerance and that the lactose intolerant had inherited a genetic mutation.


It was only after years more work with research participants of many races that experts realized that, as one National Institutes of Health official put it in 1981, “lactose intolerance is a normal physiological condition, shared by every adult animal except for certain ethnic and racial groups in man.” People of northern European descent, it turned out, were the weird ones. It was their ancestors who had passed down a genetic mutation – one that made them able to digest milk after infancy.


In short, what scientists discovered in the 1960s was that different bodies process milk differently. What they invented was the idea that lactose intolerance is a defect. Accepting that framing would mean nearly two-thirds of the human population – the estimated prevalence of lactose intolerance worldwide – is defective. 


Instead of acknowledging that dairy-free diets can be healthy, people innovated ways to overcome this supposed disability so everyone could consume more.



            [image: Statue of cow dressed as Superman in an advertising display, two people working in the background]
            
              Milk is advertised in China as essential to health, even though most of the population is lactose intolerant.
              Ng Han Guan/AP Photo
            
          

Nutritional imperialism


Lactose intolerance is one example of what I call nutritional imperialism: a way of thinking that treats white diets as the norm and everyone else’s as an aberration. 


Nutritional imperialism was common in the 20th century, when scientists thought that not only milk-rich but also meat-heavy diets were best; they considered diets outside of the United States and Europe too vegetarian. Some also argued that wheat flour, not rice, ought to be the universal staple. 


The same bias applied to bodies. Besides faulty lactose digestion, nonwhite bodies were accused of other failures, too, such as aldehyde dehydrogenase deficiency, an inability to digest alcohol quickly. The less technical term for this may be more familiar: Asian flush.


Such differences might have been thought of as variety, just another way of being human. Instead, each became a deficiency.


Many people today have inherited and perpetuated this way of thinking without knowing it, including those who are deemed deficient by it. In 1959, the director of Japan’s nutrition bureau declared that “rice-eating peoples” such as the Japanese were “resigned and passive” and could correct this by imitating Western diets and switching to wheat. 



            [image: Grocery store aisle filled with various brands of milk]
            
              Milk is ubiquitous in grocery stores in China.
              Shwangtianyuan/Wikimedia Commons, CC BY-SA
            
          

Today, the most prominent scientist promoting the idea that Asian flush is a disease is a geneticist of Taiwanese descent who started a research consortium to study “the most common human enzymopathy in the world.” 


The Chinese Nutrition Society placed a tall glass of milk next to its 2022 Food Guide Plate – never mind estimates that the vast majority of Han Chinese, the largest ethnic group in China and worldwide, are lactose intolerant.


Turning sickness back into difference


Science that pathologizes difference helps racism persist. 


In recent years, white supremacists have embraced the concept of lactose intolerance as a distinguishing debility of nonwhite people. Social media users have copied and pasted a map of the geographic distribution of lactose tolerance originally published in the scientific journal Nature into racist chat threads on the online discussion forum 4chan. 


In 2017, internet trolls disrupted an anti-racist art installation with neo-Nazi chants and messily downed jugs of milk to accentuate their white identity.


Turning a lactose-digestion difference into a deficiency has done more to reinforce narratives of racial hierarchy than to improve public health. So here’s a suggestion: If you enjoy eating dairy, keep doing it; if you don’t, don’t – and know that there is nothing wrong with you.

Hilary Smith 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/lactose-intolerance-is-actually-the-human-norm-but-racism-the-us-government-and-business-interests-have-made-it-into-a-condition-286550
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‘Male’ and ‘female’ plugs and connectors – gendered language for the ends of garden hoses, electrical cords and pipe fittings sparks debate

theconversation.com · Jo Mackiewicz, Professor of Rhetoric and Professional Communication, Iowa State University · Jordan Smith, Assistant Professor of English, University of Northern Colorado

Male and female or plug and socket? artpartner-images/The Image Bank via Getty ImagesHopefully to mean “I hope”; singular “they”; “primary bedroom” instead of “master bedroom” – all are examples of recent language changes.


How do such changes develop? And what happens when people push back against them?


We studied a pair of ubiquitous terms currently undergoing change: “male” and “female” used to describe connector ends. Consider this sentence from Jinko Solar’s directions for installing connectors on its photovoltaic products: 



“Insert the male connector into the female connector once the nut is fully tightened. Connection of male and female connectors is complete when an audible click is heard.”




“Male” and “female” show up across industries, such as when plumbers talk about pipe fittings, when firefighters talk about hose connections, when electricians talk about twist lock plugs, when welders talk about quick disconnects, when IT specialists talk about RS-232 ports, and when audio professionals talk about TRS cables.



            [image: closeup view straight into the holes of a connector]
            
              A so-called female video graphics array connector, used for computer video output.
              Klaus Eifort/Wikimedia Commons, CC BY-SA
            
          


            [image: an electronics plug showing pins at the interfacing end]
            
              A so-called male video graphics array connector, used for computer video output.
              Swift.Hg/Wikimedia Commons, CC BY-SA
            
          

The use of male and female for connectors isn’t only technical jargon for specialists; it reaches into laypeople’s everyday lives. Ace Hardware, for example, advertises an “ABS Threaded Male/Female Hose Mender Clamp” to anyone looking to repair a broken garden hose. 


What’s the problem with male and female?


Professionals in some industries, including audiovisual, theater and IT, have argued that these terms are, at best, inappropriate as direct analogs to sexual intercourse and, at worst, exclusionary in their assumption of binary gender. 


Further, when people use male and female, they tend to refer to the two types of connector ends as genders. The Wikipedia entry on male and female connectors is one example. But as research over the past few decades has made clear, gender and sex are not synonymous.


What do editors and style guides say?


As two researchers specializing in linguistic approaches to the study of technical communication, particularly technical editing, we wondered what editors thought about male and female for connector ends. Had they heard of arguments against their use? Had they advised writers to avoid the terms?


Using a Qualtrics survey distributed to groups like ACES: The Society for Editing, we asked editors what they would do with this sentence: “Insert the two-pronged male end into the female receptacle in the console.” These editors worked on a variety of genres, such as instructions, API documentation and technical manuals under a range of job titles, including technical writer, technical editor and copy editor. Twenty-seven editors responded to our question, and we interviewed three of the respondents afterward.


Editors’ responses split pretty evenly among the three options that we provided: Maintain the terms as they are, query the author about their use, or edit the words – that is, replace them with different words. Ten editors responded that they would keep the words, nine said they’d ask the author about their use of the words, and eight said that they would replace the terms with something else.  





This mix of approaches tracks with style guides’ varied treatment of “male” and “female.” The latest version of the Chicago Manual of Style does not mention male/female in the context of connectors. Neither does the Associated Press Stylebook or the American Psychological Association’s Inclusive Language Guide. More surprisingly, neither does the IT-focused Microsoft Writing Style Guide.


Two major style guides for the tech industry do now include entries about male/female language, both prohibiting the usage. The Google Developer Documentation Style Guide calls for alternatives like “plug” and “socket.” The Apple Style Guide recommends plug and socket or “port.” In addition, certain professional organizations have begun to use alternatives, such as plug or “pin” and socket.


What does the opposition say?


People against this change make three arguments.


The first says that changes for inclusivity signify a “woke-gone-mad” culture that coddles overly sensitive people. Such arguments have accompanied most, if not all, changes aimed at making language more inclusive. Arguments about singular “they” stretched on for decades, finally resulting in widespread style-guide adoption.


Once-acceptable gendered terms, such as mankind and stewardess, have been replaced with alternatives. So have other terms considered insensitive, such as master/slave and blackhat/whitehat. In each case, the lexical transition met pushback.


The second argument says “male” and “female” are the clearest terms because they capitalize on the iconic relationship between human and other animal genitalia and connector ends. From this perspective, the bug is the feature.



            [image: Two unplugged connectors that attach to each other]
            
              Two photovoltaic solar-panel connectors. The one on the left is the so-called female, and the one on the right is the so-called male.
              Pengo/Wikimedia Commons, CC BY-SA
            
          

However, this supposedly inherent relationship doesn’t necessarily hold. Take the example of a photovoltaic solar-panel connector where the so-called female side is more of a protrusion than the so-called male. The male connector is designated that way because it contains the pin. Such complications have led to conventionalized uses of male and female that aren’t necessarily obvious.


The third argument is perhaps the most important: The widespread use of the terms across industries makes the terms the ones people expect. Thus, the terms facilitate communication. This argument contends that switching terminology would constitute a colossal challenge. Such comments also indicate an inertia problem of language change: Many people won’t use alternative terms like plug and socket until others in their professional community do.


The slow evolution of language


Anti-diversity, equity and inclusion executive orders from the White House that aim to ban words like “inclusion” might stem the already slow movement toward nongendered terms like plug and socket.


But if history is any precedent, English speakers of the future will think the use of male and female for connector ends as odd as people today consider long-ago typical usages of “nice” to mean “ignorant” and “garbage” to mean “guts.”


That is, they’ll think it’s queer.

The authors do not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and have disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/male-and-female-plugs-and-connectors-gendered-language-for-the-ends-of-garden-hoses-electrical-cords-and-pipe-fittings-sparks-debate-270142
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Shifting the cleanup cost of packaging waste to companies could encourage greener packaging – but only if states are aligned

theconversation.com · Erin Victor, Postdoctoral Researcher in Sustainability, University of Maine

Some state legislatures are seeking ways to alleviate anxieties about plastic waste.  Rowanswiki/Wikimedia CommonsStanding in your local retail store, it can be mind-boggling to try to weigh the pros and cons of all the packaging options. Take shampoo, for example. Shampoo can come in a rigid plastic bottle, a flexible squeeze tube, a refillable metal canister or a solid bar in a paperboard box. 



            
            A viral video of the “packaging guy” from comedian Jimmy Rees highlights just how arbitrary packaging design decisions seem.
          

Trying to make environmentally friendly or socially conscious purchasing decisions can be a challenge, as product packaging can feature various sustainability claims. You might see a product listed as any of the following: recyclable, compostable, refillable, made with recycled content or bio-based materials, carbon or plastic neutral, cruelty free, fair trade, promoting responsible forest management, or a myriad of other labels. 


Disposing of the empty packaging poses a similar challenge. Which materials are recyclable, compostable or trash is generally determined at the local municipal level, based on what packaging items regional recycling and compost markets will accept.


As an environmental policy researcher, however, I’ve seen the potential in a policy approach gaining traction for packaging in the United States: extended producer responsibility, or EPR. This approach could radically change what packaging companies choose to use and what happens to that packaging after you throw it out.


What is extended producer responsibility?


Extended producer responsibility policies are based on the “polluter pays” principle, which reasons that the parties responsible for generating pollution should bear the cost of managing it. As the name implies, EPR extends responsibility to producers. 


Determining exactly who counts as the producer and what type of responsibility is extended, however, depends on the particular law. Generally speaking, these policies aim to hold big companies such as General Mills or PepsiCo liable for what happens to the cereal boxes, chip bags and soda cans their products are packaged in. 


By requiring these brand owners to fund – and in some cases operate – recycling systems, EPR shifts the burden of waste management off local taxpayers. As producers incorporate these costs, the assumption is that they will redesign their packaging in ways that reduce their overall environmental impact. 


First implemented in Europe in the early 1990s, this policy approach has gained considerable global traction. Over 400 mandatory EPR laws covering various products, including packaging, cars, electronics, batteries, textiles and more, have been adopted in various countries. 


Producers generally pay fees to a producer responsibility organization, based on the amount and type of packaging material they sell. This organization then uses the money to pay for the collection and processing of packaging materials for recycling.


These programs have improved recycling rates. But they have been less successful at encouraging packaging design improvements. 


As EPR policies evolve, policymakers are experimenting with new approaches that encourage producers to make sustainable packaging design changes. For example, one new policy mechanism – eco-modulation – adjusts producers’ fees up and down based on certain design considerations. With eco-modulation, producers that incorporate recycled material into their packaging may pay less in fees. On the other hand, producers that use difficult-to-remove labels that make their packaging hard to recycle may face higher fees.





Packaging policies gaining ground in the US


Unlike the EPR policies in Europe that are enacted at the national level and guided by European Union-wide regulation, EPR in the United States is emerging at the state level.


Since 2021, seven U.S. states have passed extended producer responsibility laws to hold companies accountable for the boxes, bottles, jugs, jars and cans their products come in. Over a dozen additional states are considering EPR policies but haven’t yet passed laws. 


The fragmented landscape of packaging regulations across the U.S. has sparked calls to standardize policies to make it easier for companies to comply and increase overall effectiveness.


Understanding the patchwork of policies



            [image: A store aisle containing several bins filled with food items, with scoops to scoop them out.]
            
              Depending on policy design, packaging laws could incentivize the adoption of more reusable packaging or refillable packaging options, such as this bulk aisle in Magog, Quebec.
              Erin Victor
            
          

I recently conducted a survey of waste policy experts, including researchers, government officials, producer responsibility organizations, consultants and civil society actors. These experts spoke directly to why these policies are so fragmented. The experts said that EPR policies should shift packaging waste management costs to producers. But they had differing views on the overall goals of the policies, how to measure program success and how to structure fees.


For example, some experts saw EPR as a tool for funding improvements to local recycling systems. Others stressed that simply shifting the recycling costs to producers is not enough. They argued that these policies must also reduce the producers’ environmental impacts.


The survey participants also prioritized different packaging design changes. For example, some participants said EPR policies should focus on litter reduction, such as encouraging producers to use nondetachable bottle caps. Others wanted to see more focus on reusable packaging or the adoption of bio-based or compostable packaging. 


Without clear agreement on what makes packaging truly sustainable, regulations often rely on goals, such as requiring 100% of packaging be recyclable or compostable. However, these material attributes do not always reduce environmental impacts.


Why do policy inconsistencies matter?


As states adopt policies with conflicting goals and design standards, the emerging patchwork of laws creates an impossible blueprint for companies looking to redesign their packaging. For example, switching to a compostable bottle may be rewarded in one state and penalized in another. 


Even without a national EPR policy, more consistent goals, targets and design incentives across states could help policymakers better unlock the full potential of these laws. Under the current policies, large multinational companies are likely to treat compliance fees as just a cost of doing business. Coordinating the rules would send a clearer signal to producers to design greener packaging.

Erin Victor received funding from the National Science Foundation that helped support the research discussed in this article.


Original: https://theconversation.com/shifting-the-cleanup-cost-of-packaging-waste-to-companies-could-encourage-greener-packaging-but-only-if-states-are-aligned-284283



04

From flames to haze, wildfire smoke transforms as it travels, and it can harm your health in different ways

theconversation.com · Michael A. Robinson, Research Scientist in Atmospheric Chemistry, University of Colorado Boulder

Wildfire smoke from Canadian fires has turned New York City's sky a hazy orange several times in recent years.  Angela Weiss/AFP via Getty ImagesAs wildfire smoke plumes travel thousands of miles, sunlight and atmospheric chemistry bleach their color, strip away their campfire aroma and add them to the mix of urban smog.


Smoky skies plagued the East Coast and Midwest again in summer 2026, as wildfires hundreds of miles away forced people to cancel sports practices and run air conditioners around the clock.


Living in the western U.S., I am no stranger to this scene. Wildfires and the thick smoke they produce have become a fixture of summer life here. I also study wildfire smoke as an atmospheric chemist, in particular how the smoke evolves as it moves downwind from the flames to the communities where people breathe it.


To understand what’s in the smoke you might be breathing, you have to look at where it’s been.



            [image: A North America map shows how wildfire smoke spreads far from its origin, and stays dense for hundreds of miles.]
            
              Wildfire smoke is often too high in the atmosphere to be noticed, but when atmospheric conditions bring it close to the ground, people are left breathing unhealthy particles.
              Joshua Stevens/NASA Earth Observatory
            
          

When a forest burns, the wildfire emits large amounts of fine particulate matter, or PM2.5, along with nitrogen oxides and volatile organic compounds, or VOCs. The compounds and particles emitted by wildfires can harm human health, including the lungs, heart and organs, and include known carcinogens.


How this potent mix of pollutants transforms over time and distance is a complex puzzle. At the NOAA Chemical Sciences Laboratory, our team tracks this behavior, from studying controlled fuel burns in the lab to flying research aircraft through wildfire smoke plumes. Understanding how wildfire smoke ages is essential for predicting its impacts on human health.


It all starts at the flame


The story of smoke begins with how the wildfire burns. High temperature wildfires behave very differently from cool, smoldering wildfires.


Hot, intense flames produce nitrogen oxides, which can harm a person’s respiratory system and contribute to the formation of secondary pollutants and reactive carbon compounds like aromatic hydrocarbons, which can increase the risk of certain cancers with long-term exposure. They also emit smaller amounts of nitrous acid, hydrogen cyanide and isocyanic acid, all of which can be toxic to humans.



            [image: Wildfire smoke rising in the distance under a blue sky, viewed from a plane.]
            
              Smoke from a wildfire lofts high into the air. As it moves, its chemical composition changes.
              Steven S. Brown
            
          

In contrast, lower-temperature smoldering wildfires release a different mix of compounds, but it is still enriched with toxic aromatic oxygenates and ammonia, which can irritate the respiratory system. This isn’t to say that these wildfire emissions are safer for human health, but rather that burning conditions dictate the chemical makeup of the smoke and its subsequent chemical fate.


Wildfires are rarely just one or the other; they are dynamic mixtures that shift throughout the day as air temperatures rise, humidity drops or evening thunderstorms roll in.



            [image: The inside of a small plane filled with racks of instruments and one passenger seat.]
            
              The Twin Otter research planes that National Oceanic and Atmospheric Administration scientists use to study wildfire smoke are packed with instruments.
              Steven S. Brown
            
          

Once smoke leaves the flames, three main factors govern its journey: wind speed, atmospheric temperature and sunlight. 


Think of a campfire. If you are sitting in the wrong spot, the prevailing wind blows smoke directly in your face. This horizontal movement is called advection. Small fires often don’t generate enough heat to loft their smoke high, meaning you can smell your neighbor’s campfire.


However, massive wildfires generate immense heat and powerful upward winds. This buoyancy acts like an elevator, lifting the smoke plume out of the planetary boundary layer and injecting it into the free troposphere, roughly 1.2 miles (2 kilometers) above the ground. Up there, high-altitude winds take over, transporting the smoke thousands of miles across the continent. 



            [image: A large smoke plume rises high into the atmosphere]
            
              A large smoke plume rises high into the atmosphere.
              Michael A. Robinson
            
          

On occasion, wildfire plumes can generate their own weather, making smoke-laden pyrocumulonimbus clouds, which can inject large amounts of particles into the stratosphere.




How sunlight ‘ages’ the smoke


As smoke travels, it undergoes rapid physical and chemical changes.


First, the plume dilutes as cleaner background air mixes into it. Close to the fire, the smoke is dense and opaque. As it moves downwind, it spreads out and grows more diffuse.


Second, intense sunlight acts as a chemical engine. Solar ultraviolet photons break apart bonds in molecules, creating radicals, which oxidize VOCs. Nitrogen oxides play a key role in driving this chemistry. 


Within just hours of being emitted, this mixture reacts to form ground-level ozone, which can irritate the lungs and is a key component of smog.



            [image: The wing of a research plane with the orange sky against the smoke plume and blue sky below behind it.]
            
              When the Sun shines through thick wildfire smoke, it turns the sky a dirty orange.
              Steven S. Brown
            
          

If smoke is lofted high, into cold free tropospheric air, the chemical aging process can temporarily freeze. The smoke can remain chemically fresh until the air parcel sinks closer to the surface, below about 1.25 miles (2 kilometers), where warmer temperatures can restart the chemical reactions.


When an aging smoke plume passes over a major city, it can mix with urban pollution, such as car exhaust. This interaction can rekindle chemical reactions, creating additional local ozone on top of the fine particulate matter emitted from the fire. 


Why distant smoke smells and looks different


Have you ever noticed that long-distance wildfire smoke doesn’t smell like a campfire? There is a chemical reason for that.


The specific compounds responsible for the classic smoky aroma of a campfire – phenolic compounds like guaiacol and syringol – are highly reactive. Sunlight and the associated chemistry destroy them in a matter of hours. By the time the smoke has traveled across several states, the smoky smell is completely gone. 


Sunlight also alters the color of the smoke through chemical bleaching of aerosols. Fresh smoke contains dark brown and black carbon particles that absorb light. Over several days of exposure to sunlight and oxidants, chemical reactions break down these dark compounds.



            [image: A lifeguard on a stand on a beach. The smoke is so thick, a sailboat is barely visible in the background.]
            
              A sailboat passing a lifeguard stand along Chicago’s Lake Michigan is obscured by Canadian wildfire smoke that blanketed the city on July 16, 2026.
              Scott Olson/Getty Images
            
          

The result? 


Dark, light-absorbing particles turn into light-scattering particles, transforming dark, dense plumes into the milky white haze seen drifting across the eastern skies. These particles efficiently scatter the blue and green light while letting red and orange wavelengths pass through, creating the uncanny feeling of an all-day sunset.


The wildfire smoke inhaled hundreds of miles downwind is chemically distinct from the smoke that left the flames, but it remains a serious health threat and an area of active research. Consequently, smoke transport and its associated atmospheric chemistry represent a major North American air quality issue, one projected to intensify in the coming years.

Michael A. Robinson 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/from-flames-to-haze-wildfire-smoke-transforms-as-it-travels-and-it-can-harm-your-health-in-different-ways-290162
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Relentless heat and drought take a toll on herders’ physical and mental health, in Kenya and the US

theconversation.com · Anne Pisor, Assistant Professor of Anthropology and Demography, Penn State · Bonface Osindi, Data Scientist in the College of Veterinary Medicine, Global Health-Kenya, Washington State University

A herder helps to move a flock of sheep near California's border with Mexico to graze on alfalfa in 2025. Scott Olson/Getty ImagesIf being outside in the heat for even a few minutes felt miserable this summer, imagine what it’s like for herders who are always out walking with their livestock and rarely get a break.


“We have never experienced such hot days,” a woman herder in northern Kenya told our research team in 2024. “It is difficult to [do things] outside [with] the high temperatures.” 


Her experience is echoed by herders in both the U.S. and Kenya, where we study health and climate. Our team’s recent data from Kenya suggests that when drought and heat are particularly bad, herders suffer heat-related illness and symptoms of anxiety and depression.



            [image: A herder and a young boy sit next to a shelter and goats.]
            
              Kenya’s mobile herders have adapted to harsh environments for generations, but they are dealing with hotter conditions now than they’re accustomed to.
              Gerald Anderson/Anadolu via Getty Images
            
          

While there is less data about herders in the U.S., there is reason to be worried about them, as global temperatures rise.


People on the move – in the sun


In northern Kenya, herders spend much of their lives outdoors with their animals. During dry seasons, herders can move 100 miles (roughly 160 kilometers) with their livestock, sleeping under the stars or in makeshift shacks along the way.


In the U.S., shepherds on the open range often live similar lives. Most hold temporary visas and are paid by their employers to spend 24 hours a day, 7 days a week with flocks of sheep. They often live in portable trailers with no air conditioning, and they spend long hours in the direct sun in states like Colorado and California.



            
            PBS takes a look at the living conditions of sheepherders working in Colorado.
          

Herding is a livelihood designed for high temperatures – the animals can be moved to where there’s food and water as needed.


However, drought and extremely hot summers can mean less food and water for livestock – and more extreme temperatures. As herders search for water and pasture, they may walk with the animals for almost 12 hours a day in the sun, one Kenyan herder told our team.


In Kenya, pastoralists have a higher risk of dehydration at high ambient temperatures, which have become more frequent. In California, extreme temperatures have become more common too. A state report warned that herders can die from heat-related illness and underscored that employers must have heat illness prevention plans with precautions like prompt emergency responses.


The effects of heat on herders’ bodies


Because they are so isolated, herders may only go to the doctor when badly injured or very sick, so researchers usually only get brief glimpses into herders’ health and how it’s affected by heat exposure. In the U.S., often only herders’ employers know where they are and may visit them only once every couple of weeks.



            [image: Four people stand together with sheep in a field.]
            
              Herder and researcher Abdulai Galmagar Magarre, second from right, with three participants in a health-tracking project. Blue temperature loggers are visible on Magarre’s lanyard and a participant’s hip.
              Sylvester Jackson Leruk
            
          

In northern Kenya, thanks to reliable cellphone coverage, we’ve been able to study herders’ health in two ways:



	We visit herders in person. Some of our colleagues are herders themselves; they call participants to get their location and ride to them on motorcycles.


	We also have herders measure heat exposure and heat-related illness and mental health symptoms in real time using smartwatches, smartphones and temperature loggers the size of matchboxes.





From 2020 to 2023, northern Kenya was hit with an extreme drought that killed 13.2 million livestock across the Horn of Africa and left millions of people with too little food. Some herders moved 100 miles (about 160 kilometers) with their cattle in search of water and grazing land; others stayed closer to home with sheep and goats. 


When we asked dozens of herders how they were physically affected by the drought, the majority reported experiencing headaches, breathing abnormalities and extreme sweating – all symptoms of heat-related illness. They also reported stress and feelings of hopelessness. These symptoms likely relate to the drought itself – many herders lost animals – and to heat exposure, which is often associated with anxiety and depression.





In 2026, we used smartwatches to collect real-time heat exposure and heat-related illness symptoms to better understand the physical stress herders were facing. Thirty herders wore these devices every day for three months, charging the devices with solar power banks. Across the study, we recorded daytime temperatures peaking between 88.7 and 97 degrees Fahrenheit (31.5 and 36.1 Celsius).


Looking at herders’ step counts, we first saw that herders walked about the same amount on warm days as cool days. Like herders in the U.S., herders in Kenya don’t have the luxury of not working when it’s hot.


We found a small correlation between a day’s average temperature and the number of heat-related illness symptoms reported by herders: As the temperatures go up, the number of symptoms seem to go up too.




These preliminary results underscore how heat, behavior and health all come together in real time for herders. Not walking on the hottest days is not an option, and the effects on herders’ bodies can be immediate – effects they remember years later.


Making the effects of climate change visible


As temperatures rise, the real-time impacts we’re seeing on herders may lead to chronic health conditions like cardiovascular disease, which agricultural workers can experience. But because herders are difficult for healthcare workers to reach, we researchers know less about how their heat exposure translates into chronic conditions.


Through a combination of interviews and wearable data, we are working to understand the immediate and long-term effects of heat and drought on herders’ health. Studies spanning years, without gaps in funding, will be key to making this happen.


Heat exposure can be dangerous to everyone, but especially to those working outside and without air conditioning that might allow them to cool off – like herders on the open range.

Anne Pisor and team received funding from the Wellcome Trust, Penn State College of the Liberal Arts, Washington State University Vancouver, Penn State Social Science Research Institute, and the National Institute of Allergy and Infectious Diseases. Team members include Anne and Bonface, Salome Gumatto, Leurich James, Sylvester Jackson Leruk, Lorunyu Lesas, Abdulai Galmagar Magarre, Isaac Ngere, M. Kariuki Njenga, Yvonne Nyapendi, Dismas Oketch, Dalmas Omia, Eric Osoro, and Deepti Singh.
Bonface Osindi has no additional disclosures.


Original: https://theconversation.com/relentless-heat-and-drought-take-a-toll-on-herders-physical-and-mental-health-in-kenya-and-the-us-290166
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Syringe litter did not increase after a needle exchange ban was overturned in Pueblo, Colorado, but health services suffered

theconversation.com · Pranav Padmanabhan, Professional Research Assistant, University of Colorado Anschutz · Katherine LeMasters, Assistant Professor of Medicine, University of Colorado Boulder · Paul Christine, Assistant Professor of Medicine, University of Colorado Anschutz

Critics of needle exchange programs often express concerns about syringe litter.  Spencer Platt/Getty Images The City Council of Pueblo, Colorado, voted to ban the distribution of syringes through syringe service programs starting in May 2024. 


Also called needle exchanges, these programs are run by community organizations that provide healthcare services. The impetus for the ban, as council members noted, was syringe litter in public spaces. 


Three weeks after the ban was implemented, and after pressure from the Colorado American Civil Liberties Union, it was overturned by a Pueblo District Court judge who ruled it violated state law.



            
            The ACLU argued that Pueblo’s ban violated a state statute authorizing syringe exchanges, as reported by Next 9News.
          

We are researchers who study the public health effects of services and policies that address substance use. When the Pueblo syringe ban went into effect, our team of epidemiologists, addiction medicine physicians and health services researchers collaborated with local Pueblo harm reduction leaders to understand the ban’s impact on their work both immediately and months after it was overturned.


Needle exchanges reduce HIV transmission


Needle exchanges have been operating in the United States since the 1980s in Connecticut, Washington and other states. Today there are more than 400 of them throughout the nation. 


In addition to providing clean syringes and collecting used needles, these programs distribute the lifesaving overdose reversal medication naloxone. The programs also connect individuals to treatment for opioid use disorder and provide other forms of care, including testing for HIV and hepatitis C. 



            [image: A white and red nasal spray container is wrapped in plastic and rests on a grey pillar.]
            
              Narcan is a nasal spray that contains naloxone, a medicine that reverses opioid overdoses.
              Patrick T. Fallon/AFP via Getty Images
            
          

In Colorado, needle exchanges were authorized by state legislation in 2010. Pueblo’s two syringe exchanges began operating in 2014 and 2017. Even while the ban was in effect, the programs stayed open to provide other services to their clients.


Decades of evidence suggest that needle exchanges reduce the transmission of HIV and other infectious diseases by reducing needle sharing. A Seattle study in the late 1990s found that new users of a needle exchange were five times more likely to enter drug treatment than individuals who never used a needle exchange. They were also three times more likely to stop using illegal drugs altogether. 


Furthermore, these programs generally do not lead to an increase in crime or syringe litter. In fact, people who receive syringes from a needle exchange are less likely to dispose of them improperly than those who do not use needle exchanges – in part because these programs encourage the return of used needles.


Ban’s impact on community


To evaluate the effect of Pueblo’s ban on the community, we analyzed data from one of the city’s two needle exchanges and the Pueblo Department of Parks and Recreation. We evaluated the number of syringes distributed and the amount of syringe litter collected from public spaces, including parks and parking lots. 


We also collected and analyzed data on the number of visits to the needle exchange and the number of naloxone kits given out. 


We found that syringe distribution decreased by about 2,400 units weekly. Litter decreased by about 120 units weekly. After the ban was overturned, however, the number of discarded syringes on public land did not rise again. That was true as the number of syringes that were distributed by the needle exchange increased beyond levels prior to the ban. 


We concluded that after the ban was overturned, there was likely pent-up demand for new, clean syringes. However, there was also potentially increased awareness of proper disposal practices or promotion of used-syringe collection by needle exchange programs. 


This is consistent with prior evidence that demonstrates needle exchanges can be key community partners in efforts to reduce syringe litter. 



            [image: A white box releases many needles with an orange backing into a red square container.]
            
              At needle exchanges, clients can discard their used needles and receive new ones.
              Al Seib/Los Angeles Times via Getty Images
            
          

Naloxone distribution was of particular interest to our community partners, given that its distribution to people who use opioids is directly associated with reduced overdose deaths. While the ban lasted only three weeks, both the number of weekly visits to the needle exchange and the number of naloxone kits distributed were lower than expected for at least the 20 weeks after the ban was overturned. That was the entire period for which data was collected.


If preban trends had continued, there would have been over 150 naloxone kits distributed weekly by one program, on average. After the ban was overturned, that number was only about 125 per week.


Comparing the expected trajectory of naloxone distribution with observed data, we estimated that the ban resulted in 900 fewer kits of naloxone distributed throughout the community in the 20 weeks observed. Previous research has shown that on average, one death is prevented for every 230 naloxone kits distributed, so even this brief ban may have resulted in several preventable overdose deaths.


Decreased visits to the needle exchange also mean fewer opportunities for people who use opioids to access substance use disorder treatment, HIV and hepatitis C testing, and make connections to housing and other social services. 


The initial concern driving the passage of Pueblo’s ban was syringe litter, but our study suggests that restrictions on harm reduction services may have significant unintended consequences that hinder community public health efforts. 


Impact beyond Colorado


Cities across the U.S., from California to West Virginia, are making cuts to syringe service programs. At the federal level, the Trump administration issued an executive order in July 2025 that prohibits federal funding being used to purchase syringes. This ended a crucial funding source for many needle exchanges. 


While overdose is still a leading cause of death in the U.S., it has been decreasing for the past several years. This is due, in part, to evidence-based public health efforts such as naloxone distribution, which the overwhelming majority of Americans supports.


This evidence and our own findings suggests placing restrictions on specific harm reduction services may undermine public health efforts to prevent overdoses and save lives.


Read more of our stories about Colorado.

Katherine LeMasters is affiliated with Right Response Colorado, a statewide organization advocating for community care rather than incarceration for those with mental health and substance use needs.
Paul Christine receives funding from National Institute on Drug Abuse for work unrelated to this article. He is affiliated with Right Response Colorado, a statewide organization advocating for community care rather than incarceration for those with mental health and substance use needs.. 
Pranav Padmanabhan 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/syringe-litter-did-not-increase-after-a-needle-exchange-ban-was-overturned-in-pueblo-colorado-but-health-services-suffered-287054
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Do more than half of Philadelphia adults really read at or below 5th grade level? It’s time for a new way to describe what they know

theconversation.com · Jennifer D. Kobrin, Assistant Professor of Adult and Continuing Education, University of Tennessee

Many adult learners take classes not to get a new job but to be able to help with their children's education. kali9/E+ Collection via Getty ImagesOver half of Philadelphia adults ages 18-64 read at a fifth grade level or below, according to a nationwide assessment released in 2020. A recent Axios Philadelphia article pointed to a lack of funding for adult education programs, some of which have wait lists, as a major cause of this decades-long adult literacy crisis. 


As a longtime adult literacy researcher and former staff member at Philadelphia’s Office of Adult Education, I’m glad adult literacy is receiving public attention. 


But the years I spent visiting adult literacy agencies across Philadelphia revealed a more nuanced story about the adult learners in these programs – and the challenges of supporting them – than a focus on standardized test scores, grade levels and lack of funding suggests. 


Problems with standardized assessments


The most comprehensive measure of adult literacy levels is the Survey of Adult Skills, which is part of a larger international assessment known as the PIAAC. The PIAAC is a standardized test that provides a snapshot of how well adults are reading in a geographic area. In the U.S., the test is administered by the National Center for Education Statistics, the official research branch of the U.S. Department of Education.


PIAAC data shows that 32% of adults ages 16-74 in Philadelphia read at or below the test’s lowest level. This percentage is higher than the Pennsylvania average. If you are curious what this test looks like, try some of the questions yourself. 


Yes, this stat is alarming. But tests of reading tend to measure academic, school-based kinds of reading versus practical, everyday reading. For example, an academic reading task might involve identifying the main idea in a paragraph. A practical reading task would involve applying this information to everyday life – such as understanding doses of medication or a child’s school calendar. 


Research has shown that adult readers test differently than kids do. While children may do better when tested on academics, adults do better when tested on practical knowledge. For example, one adult literacy researcher described a woman in her Philadelphia adult literacy program who tested at the third grade level. Yet this woman also told the researcher about being a local minister who wrote a monthly newsletter for parishioners.


Since the PIAAC is designed with adults in mind, it aims to test reading in practical situations. But this is hard to achieve because practical knowledge is gained through experiences at work, at home and in the community, and these experiences often vary depending on industry, age and geographic area.


Test anxiety is also a common issue for adult learners. This can be based on negative memories of school or never being taught good test-taking strategies.


Imagine being in your 40s, 50s or even 70s – you have been out of school for decades. One day, a stranger hands you a tablet and asks you to identify the correct words in a passage or find information in a chart.  


Grade level comparisons can be misleading


The phrase “adults are reading at a fifth grade level” is a convenient and attention-grabbing way to describe adults who struggle with reading. But comparing adults to elementary school kids can be misleading.


As adult literacy researcher Hannah Fingeret noted in 1990. “The image of nonreading adults as fundamentally incompetent has become deeply embedded in our conventional wisdom.” 


Adults with low print literacy may be especially creative and resourceful because of the challenges they must navigate. One local Philadelphia example is Wanda Steward, who narrated original stories for her children based on the pictures in books before attending an adult literacy program and writing her own children’s book. 



            
            Idris Elba reads ‘The Little Chicken Named Pong-Pong,’ by a Philadelphia woman who learned to read and write through a local literacy program.
          

As my own research shows, adult literacy is also increasingly about more than reading and writing printed text, as people routinely move across digital platforms and devices. Literacy is about adapting to this constant flux between the physical and digital world. And navigating a website might involve deciphering images or knowing what links to click.   


There’s also a lot we still don’t know about the state of adult literacy in Philadelphia and in general.


Unlike K-12 education, many adults in Philadelphia with low print literacy may never go to a program. This makes it harder to conduct high-quality research. Recruiting adults outside of literacy programs for research can be problematic – these adults may not want to come forward due to embarrassment, or they might not see themselves as having low print literacy.


More research is also needed to understand, for example, the best approaches to teach adults how to read. It’s likely they need different methods than children do.



            [image: Close up of person holding pen and writing on sheet of paper]
            
              Literacy isn’t just about reading and writing, but being able to complete daily life tasks such as filling out a job application or understanding how to take a prescription medicine.
              Westend61/Getty Images
            
          

Funding is part of the problem


Philadelphia has suffered for decades from underfunding of its public K-12 schools. A landmark lawsuit in 2023 found that the formula for distributing state education funds to districts like Philadelphia was unconstitutional and showed the severity of the chronic underfunding.


Adult literacy agencies in Philadelphia and elsewhere must deal with the consequences of poorly funded K-12 school systems, which may not have the resources to make sure all students graduate with strong reading skills while being severely underfunded themselves. 


Only four state or federally funded adult literacy programs exist in Philadelphia. This reflects 12 years of decreased or flat funding to adult education programs in Pennsylvania. 


Other adult literacy programs rely on foundations, faith-based organizations and volunteers.


Philadelphia residents can find adult education programs by calling the Philadelphia adult education hotline at 833-750-5627. Information is provided in over 50 languages.


Learners’ needs, schedules and motivations vary


Lack of funding is a problem – but so is how adult literacy programs are often structured.


A recent 12-year longitudinal study of federally funded adult literacy programs showed that about a third of the adults attended multiple programs, and another third attended over multiple years. Yet over the long term this type of attendance could lead to literacy gains.


Adults may stop participating in a program because of a work layoff or a new baby, then start again after months or years, then move across town and go to another program. But many programs are not designed for these shifting circumstances. For example, if adults move across town and attend another program, or are gone for many months, they may have to start over. And this means they make less progress over time.


Investments in adult literacy programs are often rationalized through a simple argument: Spending money to help adults read results in greater economic contributions from them when they get a new or higher-paying job. However, research has shown that much of the evidence about the return on investment of adult literacy programs can be misleading. These returns are hard to measure because it requires saying that being in a program is directly related to getting a job.


Furthermore, gains can go beyond an individual’s financial well-being or a community’s tax base. As a recent study found, adult learners are almost as likely to be motivated by supporting their children’s learning as by gaining a job.


Research has also shown how it’s often the adults with the highest level of literacy need who have the least support. It’s not that literacy programs don’t want to help them, it’s that federal funding is tied to outcomes such as getting a higher-paying job or a high school equivalency diploma. Adults who test at the lowest reading levels may have the longest journeys to these goals. 


In my view, Philadelphia absolutely needs greater investment in adult literacy. But if we define reading by standardized test scores and grade levels alone, we’ll continue to overlook the best ways to help all adult learners thrive.


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

Jennifer D. Kobrin was a staff member at the City of Philadelphia's Office of Adult Education, where she later served as a consultant. She has also conducted research and volunteered with adult literacy agencies in Philadelphia. 


Original: https://theconversation.com/do-more-than-half-of-philadelphia-adults-really-read-at-or-below-5th-grade-level-its-time-for-a-new-way-to-describe-what-they-know-289464
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New tech adds phone tracking to license plate readers, associating devices with identifiable cars

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

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


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


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


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


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






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

A narrow definition of identification


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


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


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


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


A nameless identifier can still be personal


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


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


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


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


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



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

When proximity becomes an investigative lead


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


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


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


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


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


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


When anonymous signals become identifying


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


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


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

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


Original: https://theconversation.com/new-tech-adds-phone-tracking-to-license-plate-readers-associating-devices-with-identifiable-cars-288876
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Chronic pain is missing from America’s heat warnings

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

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


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


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


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


What high-impact pain means


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


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






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

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


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


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


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


What we found


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


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


Two things stood out:


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





Extreme heat was split by geography and by wealth:



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


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





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


Three key lessons


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


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



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

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


The findings hold three key lessons for helping older adults:



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


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


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





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


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

Feinuo Sun receives funding from the Center for Aging and Policy Studies (headquartered at Syracuse University), which receives funding from the National Institutes of Health (Grant No. P30AG066583).


Original: https://theconversation.com/chronic-pain-is-missing-from-americas-heat-warnings-289364
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Cyclospora spreads through human waste – so how did it get on food?

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

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


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


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


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


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


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





What’s in wastewater


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


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


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


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


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


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


Our laboratory at Michigan State University is developing a method to more accurately detect this parasite even at lower levels in sewage. This type of wastewater surveillance may help determine when an outbreak is beginning to subside and where larger numbers of people are still affected. In addition, this information could allow sewage treatment plant managers to regularly monitor their discharges. 
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              A magnified view of a stool sample, seen through a microscope, reveals Cyclospora cayetanensis oocysts.
              Smith Collection/Gado/Getty Images
            
          

What happens during sewage treatment?


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


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





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


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


From that data, it seems reasonable to assume that at least some small proportion of cyclospora oocysts also survive sewage treatment processes and are released back into the environment, where they can survive for months.
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              Crops are commonly irrigated with reclaimed sewage wastewater.
              David McNew/Getty Images
            
          

What about reuse?


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


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


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


What is needed for better risk assessment and management?


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


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


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

Joan Rose receives funding from Michigan Department of Human Health Services for Wastewater Surveillance. In the past she has been supported by the USEPA and the Water Research Foundation to evaluate microbes in wastwater and water. She is affiliated with International Water Association, Water Environment Federation and American Water Works Association. She is co-chair of the International Joint Commission's Health Professionals Advisory Board.



Original: https://theconversation.com/cyclospora-spreads-through-human-waste-so-how-did-it-get-on-food-289020
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