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Fabric and Footwear — What to Wear in Every Climate

Sub-pillar article of Clothing and Personal Items under the Wheel of Matter. The skin gate is argued at Purification § Transdermal Load; grounding at The Substrate; the foot as an organ of movement at Movement. See also: Stewardship, Wheel of Harmony.



A person wears something against the skin for roughly twenty-three hours of every day, and most people choose it by colour.

Skin is an organ. It breathes, sweats, absorbs, and reports temperature to the brain from millions of endings, and whatever sits on it for twenty-three hours sets the conditions under which it does all four. Clothing is the body’s outermost membrane, and the foot inside a shoe is the one part of the body most people never let touch the ground. Read that way, the wardrobe question stops being aesthetic and becomes physiological, and three variables carry almost all of it: what fibre touches the skin, how the garment is cut and layered against the weather, and what the sole does to the foot.

Clothing and Personal Items settles how much to own and why. Below is what the pieces should be made of, how they should hang, and what should be under the heel. For most people, in most climates, the three variables converge on one answer.




The Skin Is a Gate

Rule 6 of Purification says that what touches the skin enters the body, and the Transdermal Load section draws the boundary: compounds under about 500 Daltons cross intact skin; larger ones mostly do not; heat, sweat, occlusion and broken skin open the gate wider. Every one of those four conditions is what a garment produces. A legging worn through a training session is a warm, wet, sealed bandage held against the largest organ in the body for an hour.

That is exactly the test the Center for Environmental Health ran between October 2022 and August 2023. Its laboratory found bisphenol A in sports bras, leggings, athletic shirts and shorts from nineteen brands, at levels that could expose the wearer to up to forty times California’s safe-harbour limit, and the organisation’s own summary of the mechanism was the receipt-paper finding: BPA crosses skin from a thermal receipt handled for seconds, and a sports bra is worn for hours and sweated into. BPA is 228 Daltons. The garments were polyester blended with spandex, and no manufacturer on the list has said how the bisphenol got into the blend.

Two other families ride on synthetic and finished cloth. Per- and polyfluoroalkyl substances, the “forever chemicals,” are what makes a jacket shed water and a pair of trousers resist stains; Denmark banned them from consumer clothing and footwear on July 1, 2026, at a threshold of 50 mg of fluorine per kilogram, with France on a parallel track, and a ban is the cleanest possible verdict on whether a coating belongs against a body. Disperse dyes, the class that colours polyester and acetate because nothing else will bond to them, are the commonest textile allergens in the patch-testing literature, Disperse Blue 106 and 124 above all, and the rash appears where the cloth is tight and damp: the waistband, the axilla, the inner thigh.

One study stands alone and has to be reported as it is. Ahmed Shafik at Cairo University dressed dogs in cotton and in polyester underpants for twenty-four months (Urological Research, 1993). Sperm count and motility fell in the polyester group, testicular biopsies showed degeneration, and the picture reversed in ten of the twelve dogs once the garments came off; Shafik proposed the electrostatic field polyester generates against the scrotum as the mechanism. One laboratory, one species, never replicated. That is category four, genuinely open, and it is also the only controlled test of a fabric on a gonad that anyone has ever run. A man who wants to wait for a replication may wait in cotton.

So the gate rule for cloth is the same rule the Purification article gives for creams and soaps. Nothing under 500 Daltons that the body did not ask for, against warm wet skin, for hours. In practice that reads: no polyester or nylon next to the skin where sweat collects, no fluorinated finish on anything worn daily, and no dyed synthetic underwear at all.

The rule runs on a gradient, and three quantities set the position on it: where the cloth sits, for how long, and how wet. Polyester against the scrotum, warm and damp, daily for a decade, stands at the top. A polyester shirt through an hour of training, off and into the shower, stands near the bottom, and a nylon thread in a sock on the thickest skin of the body lower still. A swim sits at the floor while the body is in the water, where the skin is cold, nothing sweats, and a wet fabric cannot hold a static charge. The exposure starts on the beach, in the wet mesh liner of a swim trunk worn for the hour afterwards. Cut the liner out, wear nothing under the trunk, and take it off within minutes of leaving the water.



Fibre, by What the Skin Needs

Four natural fibres cover the whole of human clothing history, and each does one thing the others cannot.

Wool, fine merino especially, is the only fibre that absorbs water vapour into its own structure, up to a third of its weight, and releases heat as it does so. A four-year programme at North Carolina State University, reported in June 2025, put human subjects through exertion and rest in a climate chamber and measured merino buffering moisture 96 percent better than polyester and 45 percent better than cotton, holding skin near 35 °C through both phases where the synthetics matched it only while the subject was moving. Australian Wool Innovation paid for that study, which is a reason to hold the exact figures lightly and no reason to doubt the direction: every shepherd and every mountaineer arrived at the same conclusion without a chamber. Wool also holds the smell of sweat inside the fibre, where the nose cannot reach it. Rachel McQueen and colleagues rated worn polyester high in odour and worn wool and cotton mid to low, and found the gap had nothing to do with bacterial numbers, since odour-producing corynebacteria survived on the wool for twenty-eight days (Textile Research Journal, 2007). Jinfeng Wang’s group later showed that a fifth of wool in a polyester knit already cut odour sharply, and that under a heavy load pure wool outlasted every blend because it has the most capacity to absorb (Textile Research Journal, 2019). That capacity is why a wool garment goes days without washing, and why a blend that smells fine after a run smells by the second day of travel. Its weaknesses are price, abrasion, and the small population whose skin reacts to lanolin or coarse fibre. Superfine merino, under 18 microns, resolves the last for nearly everyone and worsens the second: the fine fibre thins and holes within a year or two wherever it is rubbed and sweated into, which is to say at the crotch of underwear and the heel of a sock, and the blends that last put nylon back against the skin.

Linen conducts heat away from the body faster than any other cloth, dries fast, stiffens slightly so it stands off the skin, and grows stronger wet. In dry heat it has no rival. It wrinkles, which is a fact about linen and not a defect.

Cotton is soft, cheap, and absorbs sweat readily, which is the whole of its case and the whole of its danger. Wet cotton loses nearly all its insulation, and in cold, wet conditions it keeps a film of cold water against the skin for hours, which is why outdoor instructors say that cotton kills and why the physics textbooks agree with them. Cotton belongs in warm and dry conditions and against the skin at rest, and never as the only layer in the cold.

Silk is the lightest warm fibre, smooth against damaged or reactive skin, and expensive to keep; it earns a place next to the skin in a cold, dry winter under wool, and almost nowhere else for most people. Hemp behaves like a coarser, harder-wearing linen and belongs in the same weather.

Two fibres that sell as natural need a note. Bamboo cloth is nearly always viscose: the plant is dissolved in carbon disulphide and sodium hydroxide and extruded as a regenerated cellulose, so what the skin meets is a factory fibre with a plant’s name, and the mechanical variety that is genuinely bamboo linen is rare and labelled as such. And the moral case for natural fibre over synthetic has a hole in it: cotton and wool shed more fibres in the wash than polyester does, those fibres persist in seawater far longer than the word biodegradable implies, and a 2022 estuarine study found natural microfibres altering growth in larval organisms much as synthetic ones do. Choose natural fibre because of what it does at the skin, not because it is innocent downstream.

Synthetics keep one job. Polyester and nylon are the only fibres that stop wind and rain outright and dry in minutes, and no natural cloth does that. Worn as the outermost shell, over a wool or linen base and never against the skin, a synthetic does what it is good at and touches nothing.

Purification § Fabric Selection has prescribed synthetic technical blends for intense cardio since May 2026, on the ground that cotton holds moisture. Cotton does, and for a session of an hour or two that ends in the shower it hardly matters: cotton or wool against the skin, a merino-nylon sock on the foot, and a synthetic only as the shell if the session is in rain. Wool earns its price in the long session, cold and wet, where cotton chills. That line should read cotton or wool.



Cut Before Fibre

In 1980 Amiram Shkolnik, C. Richard Taylor and two colleagues put a Bedouin in a black robe and then in an identical white one, and measured the heat load on his body under the desert sun (Nature 283, pages 373 to 375). Black cloth absorbs far more radiation, and the surface of the black robe ran hotter. The body under it did not. The heat was lost before it reached the skin, because a loose robe moves air: every step and every gust drives convection up through the garment, and the loose fit carried the extra heat away faster than the white cloth refused it. How the cloth hangs mattered more than what colour it was, and by extension more than what fibre it was.

That finding is the architecture of dressing in heat. Loose, long, and open at the neck, hem and cuff, so that air moves through; the fibre is second, and linen or a light wool are chosen because they stand off the skin rather than cling. A tight synthetic tank in thirty-five degrees is the reverse of every one of those conditions, and it is the garment most people reach for.

In cold the architecture inverts, and the traditional answer is three layers with three jobs. A base layer close to the skin, wool, to move sweat off the body before it chills. A middle layer for loft, wool or down, whose only task is to trap still air. A shell, and here alone a synthetic, to stop wind and water reaching the loft. Three thin layers outperform one thick coat because the air between them insulates and because the layers can be opened one at a time as the body warms; a person walking uphill in one heavy coat sweats into it, stops, and freezes in it.

Fit follows the same physics. The only garment that should be snug is the cold-weather base layer, where contact moves moisture. Everything else, in every climate, hangs.



Five Weathers

Most of the earth’s inhabited climates reduce to five conditions, and a wardrobe built to the three variables reads across them without buying much.

Hot and dry (Marrakech in August, the interior of Spain, the desert plateau). Linen or hemp, loose and long, sleeves down against the sun rather than up; a light wool is the surprise that works, for the same reason it works on the Bedouin. A wide-brimmed hat. Leather sandals or thin leather shoes.

Hot and humid (the Gulf coast, Mumbai in the monsoon, Manila). Linen still leads, cut looser again, with the whole garment changed rather than layered; nothing synthetic touches the skin, because nothing dries on it. Cotton is acceptable at rest. Feet want open sandals or shoes that breathe and dry overnight.

Temperate (Vancouver in April, Paris, most of the year for most people). A merino base, a linen or cotton shirt over it as the weather turns, a wool overshirt or knit, and a shell for rain. Nearly the whole year is served by three weights of wool.

Cold and dry (a prairie January, the high Atlas in winter, a continental interior). Silk or wool at the skin, wool or down in the middle, a windproof shell, wool socks and a wool hat, since the head and feet are where the loss concentrates. Cotton nowhere.

Cold and wet (the British Columbia coast in November, Scotland, a Breton winter). This is the weather cotton kills in. Wool at the skin and wool in the middle, because wool insulates wet, and a genuinely waterproof shell that is fluorine-free, which after July 2026 is the only kind sold in Denmark. Boots with a thin sole and a wool insole.

One person moving between two of these, wintering in a desert city and working on a wet coast, needs about four additional pieces, all of them wool, and nothing bought twice.



Leave the Buffer Open

Clothing is a thermal buffer, and a buffer sealed completely puts the body’s own thermostat out of work. Young men who swim through the Danish winter show altered brown-fat behaviour and a stronger cold-induced thermogenesis than sedentary controls (Cell Reports Medicine, 2021), and the brown adipose tissue literature since has kept finding that a body exposed to mild cold learns to make heat. Whether habitual underdressing, as opposed to deliberate cold immersion, moves metabolism in a healthy adult is genuinely open; the trials measuring it are small and short. What is settled is the direction of the thermostat: a body kept at perfect comfort all day stops practising.

The practical form is modest. Dress for the walk, not for the first minute at the door. Let the hands and the head feel the morning before covering them. Keep the house a degree or two cooler than the thermostat’s habit. Cold Therapy holds the deliberate version; this is the ambient one, and it costs nothing.



The Foot

The human foot has twenty-six bones, thirty-three joints, and four layers of intrinsic muscle that arrived, over several million years, to work against the ground. The modern shoe takes that work away in three moves. A raised heel tilts the whole skeleton forward. A narrow toe box squeezes the toes into a point the foot does not have. And a curve at the front, the toe spring, holds the toes permanently lifted.

Freddy Sichting, Nicholas Holowka, Oliver Hansen and Daniel Lieberman put walkers in sandals with the toe spring set at four angles from 10° to 40° and measured the work at the metatarsophalangeal joints (Scientific Reports, 2020). At the steepest curve the joints did 36 percent less negative work, from 2.76 to 1.81 joules a step. The feature makes walking easier by unemploying the foot, and the authors’ reading of the long-term consequence is the one every clinician already sees in the waiting room: intrinsic muscles that never work weaken, a weak foot cannot stabilise itself, and the plantar fascia takes the strain the muscle no longer does.

The reverse experiment has been run. Rory Curtis, Catherine Willems, Paolo Paoletti and Kristiaan D’Août gave twenty-two adults a flat, thin, wide shoe for six months of ordinary daily life and measured foot strength against twenty-four controls in conventional footwear (Scientific Reports, 2021). Strength rose 57.4 percent in the minimal group and did not move in the controls; a third group with two and a half years in minimal shoes had reached the same level and stopped, so six months is roughly the whole gain. In 2024 Alycia Fong Yan, Shayan Quinlan and Roy Cheung repeated the design with Australian schoolchildren aged nine to twelve over two school terms: the abductor hallucis and flexor digitorum brevis grew on ultrasound, toe strength rose, arch height rose, and the children jumped further. The foot recovers what the shoe took, at any age, in about two seasons.

The caution is equally documented. Michael Ryan’s trial of 103 recreational runners moved one group into a partial-minimalist shoe and another into a full-minimalist one over twelve weeks and recorded more injuries in the partial group and more shin and calf pain in the full one (British Journal of Sports Medicine, 2014). The transition was ten added minutes a week; the shoe was not the injury, the timeline was. Katy Bowman’s Whole Body Barefoot (2015) is the transition written out as a protocol, and its whole argument is that the shoe is bought last.

The shoe. Sole flat from heel to toe, with no drop. Sole thin enough to feel a pebble, and flexible enough to fold in the hand. Toe box wide enough that the toes spread as they do barefoot; a foot traced on paper while standing is wider than the shoe most people wear. No toe spring: the front of the sole lies flat on the table. Upper of leather or a natural cloth, and a leather or rubber sole that breathes; a foot inside a plastic shoe sits in the same warm sealed bandage the legging makes, and the fungal load Purification § Foot Care addresses starts there. Where a sole is unavoidable, a leather one puts the foot a few millimetres from the earth; and where the ground allows, no sole at all, because grounding through the bare foot is the electromagnetic exchange The Substrate names among the four channels of vital replenishment.

The transition, six months. Weeks one to four: the minimal shoe for an hour a day of walking and around the house, everything else in the old shoe; toes spread and calves stretched daily. Weeks five to twelve: half of daily walking in the minimal shoe, no running in it. Months four to six: all walking, and running begun at ten minutes and added by no more than ten a week, on soft ground first. Calf tightness in the first month is the calf working; sharp pain in the shin or the top of the foot is the timeline too fast, and the answer is a week back, never a week forward. By the end of month six the foot has the strength it will keep, and the old shoes can go.

Four to five pairs serve nearly every life, as Clothing and Personal Items already counts them, and every one of them can meet the specification above: a daily leather shoe, a sandal, a boot for wet and cold, a training shoe, and a formal shoe if the work demands it, which is the one place the toe box will have to be searched for.

The sock. The sole carries the thickest outer skin on the body and no gonad lies near it, so at the foot the stakes shift from absorption toward friction, trapped moisture, fungus and odour. Polyester is still not neutral here. The Center for Environmental Health found BPA in polyester-spandex socks at more than thirty-one times California’s limit for skin exposure, and reports no BPA in socks made mostly of cotton or other natural fibre. Two jobs need two socks.

For sport, cotton is the wrong sock. It holds sweat, wet skin rubs harder, and blisters follow: Herring and Richie put thirty-five long-distance runners in identical socks that differed only in fibre and recorded fewer and smaller blisters in acrylic than in cotton (Journal of the American Podiatric Medical Association, 1990). Tennis, with its lateral stops, shears the foot inside the shoe harder than a run does. A merino-nylon blend of roughly two-thirds wool, reinforced at heel and toe and cushioned under the heel and forefoot, takes that load for an hour or two and then goes to the wash. Choose nylon over polyester as the synthetic, since every sock in the CEH findings was polyester and nylon resists abrasion better.

For all-day wear and travel the priority reverses, because odour is now the load and Wang’s trial found pure wool outlasting every blend under a heavy one. Buy the highest wool share on offer, 85 percent and up; socks sold as merino are usually 60 to 80. Air a pair overnight and wear it again. The heel will thin faster than a blend’s, walking wears it far more slowly than tennis, and a darned heel buys another year. In dry heat at a desk, thin cotton or linen serves, and with leather sandals no sock at all. Soft white skin between the toes means the foot is staying wet, and blisters mean the fibre or the fit is wrong.



Underwear and Sleep

The two garments worn longest and closest are the two most often made of polyester. Underwear takes the gate rule at its strictest, and for a man the stake is sperm. The testes hang outside the body to run a few degrees below core temperature, and everything about modern underwear and modern work pushes the other way. Yefim Sheynkin at Stony Brook measured twenty-nine young men and found that sitting with the thighs together raised scrotal temperature 2.1 °C, and a laptop on the lap took it to 2.8 °C (Human Reproduction, 2005). Lidia Mínguez-Alarcón’s Harvard team followed 656 men at the Massachusetts General Hospital fertility centre between 2000 and 2017: those who mostly wore boxers had 25 percent higher sperm concentration, 17 percent higher total count, 33 percent more swimming sperm per ejaculate, and 14 percent lower FSH than men in tight underwear (Human Reproduction, 2018). Those figures come from a clinic population and show association, and the direction matches the heat physiology and Shafik’s dogs.

So the day divides in two. For training, a snug boxer-brief keeps everything still, in heavy cotton jersey of 180 to 200 grams per square metre with no more than 5 percent elastane, taken off with the rest of the kit. Cheap heavy cotton outlasts expensive fine merino in that job and costs a fraction; hemp or hemp-cotton, where it can be found, outlasts both. For the rest of the day, loose cotton or linen boxers, or nothing under loose trousers at home; the man who sits eight hours a day needs the loose cut more than the man who stands. Nothing synthetic against the scrotum at any hour. Where reproduction matters, a semen analysis is the only direct readout, and spermatogenesis runs about seventy-four days, so a baseline before the change and a second analysis three months after it show whether the change did anything. Bras follow the same fibre rule, and the CEH list above shows which category needs the label read most carefully.

Sleep is eight hours of skin against cloth with the gate at its most open, warm and occluded under a cover. Linen or cotton sheets, a wool blanket over a cotton one, nothing synthetic in the bed, and a sleeping garment of the same fibres or none; Sleep Environment holds the rest of the room.



Keeping Cloth

A garment made of the right fibre and cut is undone in the wash. Fragranced detergent and fabric softener are the same phthalate-carrying trade-secret category Purification strikes from the bathroom shelf, and they are deposited on cloth precisely so that they transfer to skin, while coating the fibre so that wool and cotton stop taking up sweat; an unscented soap, or soap nuts, does the same job without the transfer. Wool is washed rarely and aired often, cold, and never tumbled. Cotton and linen are washed cold and hung; the sun bleaches, kills odour bacteria, and costs nothing, and a pair of shoes rotated into it does not need an antifungal spray. Mending belongs to The Way of the Hand: a seam resewn, a heel darned and a sole replaced are the three repairs that keep a right garment in service for a decade.





Matter Meeting the Body

Stewardship is the centre of the Wheel of Matter, and the hub names clothing as the place where matter meets the world through the person. The specification above is what that meeting looks like at the skin: a fibre the organ can breathe through, a cut the air can move through, a sole the foot can work through, and nothing under 500 Daltons that the body did not ask for. None of it requires more than a person already owns, only that the pieces be the right ones; the wardrobe of twenty to thirty pieces the parent article counts is, for most people, a wool base, a linen shirt, a wool knit, a fluorine-free shell, and shoes the foot can feel the ground through.

Logos orders the body the way it orders everything else, and the body’s outermost layer is not exempt. Clothing chosen to that order stops being a statement and becomes what it was before the market took it: a second skin that lets the first one do its work.



See also: Clothing and Personal Items, Wheel of Matter, Stewardship, Purification, Movement, The Substrate, Cold Therapy, Sleep Environment, The Way of the Hand.
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