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Episode 4: The Body, Folds, Friction and Hormones


Below the chin the triggers change. Light still matters on the hands, the chest and the back of the neck, but most body pigment that women want to change sits on skin the sun rarely touches: the underarms, the inner thighs, the groin, the bikini line, the buttock crease, the knees and elbows and the nipples. On those sites the engines are friction, hair removal, insulin, hormones and the skin’s own reaction to whatever is put on it. This episode explains how body skin differs from facial skin, then goes through each of the body-specific conditions, and ends with a site-by-site map that you can carry into any brief.




How fold skin differs from facial skin

Four physical facts make the folds a different environment from the cheek.

The first fact concerns the thickness and permeability of the skin. Skin in the folds and on the genitals is thinner and lets more of what is put on it through. The classic measurement comes from a 1967 study by Robert Feldmann and Howard Maibach, who applied radiolabelled hydrocortisone to different sites on volunteers and measured how much passed through. Taking the forearm as one, the underarm absorbed about three and a half times as much, the forehead about six times, the jaw about thirteen times and the scrotum about forty-two times. Vulvar skin is also known to be highly permeable. A concentration that is well tolerated on the forearm or the cheek can therefore deliver several times the dose in a fold, with several times the irritation.

The second fact is occlusion, meaning that the skin is covered. A fold is closed for most of the day, so it stays warm and humid, and anything applied there stays in contact with the skin under a natural wrap, which increases penetration further. Dermatologists use plastic film over a cream to make it stronger, and the armpit and groin do that by design.

The third fact is the acidity of the skin surface, measured as pH. Healthy skin has a slightly acidic surface, around four and a half to five on the forearm, which supports the barrier and the friendly bacteria. Folds run less acidic, often around six to six and a half in the armpit, because of sweat, moisture and bacterial activity, and a less acidic surface means a weaker barrier. Products that are very alkaline, such as baking soda deodorants, push it further in the wrong direction.

The fourth fact is mechanical, because the skin of a fold rubs against itself and against fabric all day. Arms swing against the chest wall, thighs rub against each other and against fabric, the buttocks press against a chair for hours, and knees and elbows take the weight of the body when it leans or kneels. Friction alone is enough to make keratinocytes release inflammatory signals, and repeated friction produces pigment in the same way repeated razors do.




Friction pigmentation

Friction pigmentation has a name in the medical literature, friction melanosis, and its clearest description comes from Japan. In the 1980s and 1990s Japanese dermatologists described brown pigmentation over bony areas, the collarbones, the shoulder blades and the spine, in people who had scrubbed themselves every day for years with nylon bath towels and brushes. A second pattern was seen in young, thin women without any towel history, over the same bony points where clothing and bags rub. In some long-term scrubbers the skin also contained deposits of a protein called amyloid, a condition called friction amyloidosis, which is also reported in the Middle East and South Asia in people who scrub with loofahs and rough mitts. The treatment is to stop the scrubbing, and the pigment fades slowly over months.

This matters for brightening because the most common folk remedy for every dark patch on the body is to scrub it. Women in the Doe corpus describe exfoliating gloves, net sponges, washcloths and sugar scrubs in more than five hundred items, and the same habit runs through every forum about dark knees, elbows and thighs. Scrubbing removes dead skin and can brighten the surface for a day, and done daily it feeds the very process that made the patch dark.




Acanthosis nigricans

Acanthosis nigricans deserves a fuller treatment here than in the deodorant course, because it is the condition most often confused with ordinary fold darkening and the one where the wrong product does the most harm to a buyer’s trust. It shows as dark, thickened, velvety skin, usually with soft, ill-defined edges, at the back and sides of the neck, in the armpits, in the groin, and sometimes on the elbows, knees and knuckles. Small skin tags often grow in the same areas. The texture is the key sign. Ordinary post-inflammatory darkening is flat and smooth, and acanthosis nigricans feels thick and slightly rough, like velvet or the skin of a peach.

Most acanthosis nigricans is caused by high insulin. When the body becomes resistant to insulin, the pancreas makes more of it, and at high levels insulin acts on receptors for insulin-like growth factor one on keratinocytes and fibroblasts, which drives them to grow. The skin thickens, folds into small ridges and builds up keratin, and that thickening is most of what makes it look dark. It is common with obesity, polycystic ovary syndrome and type two diabetes, and in American young people it is found far more often in Native American, African American and Hispanic children than in white children. In one adult obesity clinic it was found in seventy-four percent of patients, and in cohorts of women with polycystic ovary syndrome it appears in roughly half. Several drugs can cause it, including systemic steroids, high-dose niacin, some contraceptive pills, insulin injections at the injection site and some HIV medicines. A small share of cases have a different and serious cause: acanthosis nigricans that appears suddenly in an adult who is not overweight, spreads quickly, itches, or appears in the mouth or on the palms can be a sign of an internal cancer, most often of the stomach, and needs a doctor promptly.

Treatment follows the cause. Weight loss and anything that lowers insulin, such as diet change, exercise and medication prescribed by a doctor, often clears it over months, and the Doe corpus holds women who describe exactly that. Among creams, topical retinoids are the first choice in reviews, on the evidence of small studies, and keratolytic agents such as urea, glycolic acid and lactic acid soften the thickening. A 2025 systematic review of randomised trials of topical treatments covered tretinoin, urea, glycolic acid and others for the neck and underarm, and found the trials small. Brighteners that act only on tyrosinase or pigment transfer are aimed at the minor part of the problem. That is why the buyer with acanthosis nigricans so often reports that nothing worked, and why a page that hints it can treat her both fails her and invites a drug claim.




Physiological pigment of the genitals, nipples and anus

The skin of the labia, the vulva, the scrotum, the penis, the nipples and areolae, and the skin around the anus is darker than the surrounding skin in almost everyone, and more so in medium and darker skin. Melanocytes in these areas are highly responsive to sex hormones. The colour deepens at puberty, deepens again in pregnancy, and often deepens gradually with age. DermNet, the New Zealand dermatology reference, describes the dark line down the belly in pregnancy, the linea nigra, as present in more than ninety percent of pregnant women and often accompanied by darker nipples, areolae and genitals, more strongly in darker skin, though a pooled analysis of several studies in Cureus put the figure for the line nearer fifty-three percent. The same review lists the underarms, inner thighs and neck among the sites that commonly darken in pregnancy. Most of this colour fades partly after delivery, and some of it stays.

This hormone-driven pigment is a normal part of the body. It is a sex characteristic in the same sense that body hair is, and it needs no treatment. A whole category of intimate lightening creams, washes, peels and laser packages has been built against it, and episode seven covers the history, including an Indian intimate wash advertisement in 2012 that caused a national outcry. Within this area, two things are changeable and genuinely post-inflammatory: the darkening along the bikini line where hair is shaved, waxed or plucked, often with ingrown hairs, and the darkening from friction on the inner thigh where it meets the groin. Those two belong to the same family as the underarm.




Infections that look like pigment

Three infections of the folds are commonly mistaken for pigment. Erythrasma is a superficial infection by the bacterium Corynebacterium minutissimum that produces red-brown, finely scaly patches in the armpits, the groin and between the toes. It glows coral-red under a Wood’s lamp, because the bacteria make a pigment called a porphyrin, and it clears with an antibiotic such as erythromycin or topical clindamycin. Tinea cruris, the fungal infection called jock itch, makes an itchy red patch in the groin and inner thigh with a raised, scaly edge that spreads outward, and it often leaves a brown patch behind after it is treated. Tinea versicolor, caused by a yeast called Malassezia, makes small patches that can be lighter or darker than the surrounding skin on the chest, back and shoulders, mostly in hot and humid weather, and clears with antifungal washes such as ketoconazole.

The practical test for a buyer is itch and edge. A darkened patch with a defined, active-looking border, scaling, itch or a smell belongs with a pharmacist or doctor, because no brightener will touch it. Many brightening routines sold on TikTok include antibacterial or antifungal washes without saying why, and some of their happy customers probably had erythrasma or a fungus.




Build-up that looks like pigment

Terra firma-forme dermatosis is a dirt-like brown or grey crust that appears on the neck, the ankles, the trunk and the folds even in people who wash normally, because ordinary soap and water do not lift it. It comes off completely when rubbed with seventy percent isopropyl alcohol, which is both the diagnostic test and the cure in a case series of ten patients and many later reports. A related build-up, sometimes called dermatosis neglecta, comes from areas that are washed gently or avoided because they are sore. Deodorant, powder and lotion residue can also collect in folds and look darker than the skin.

Build-up explains the most common proof that buyers offer for scrubs, exfoliating pads and toners: the cotton pad comes away grey or brown. Part of that grey is dead skin, dirt and residue, and part of it is pigment in shed surface cells. The pad proves that something came off. It does not prove that the patch is lighter afterwards, and in the underarm and thigh the act of rubbing to make the pad grey adds friction to the skin.




Drugs and products that darken skin

Several medicines darken skin in recognisable patterns. Minocycline, an antibiotic often given for acne, can cause blue-grey patches on the shins, in old acne scars and on sun-exposed skin. Hydroxychloroquine, used for lupus and rheumatoid arthritis, can darken the shins and the roof of the mouth. Amiodarone, a heart rhythm drug, can turn sun-exposed skin slate-grey. Several chemotherapy drugs cause their own patterns. A fixed drug eruption, a reaction to a medicine such as an anti-inflammatory painkiller, an antibiotic or a sulfa drug, produces a round patch that flares in exactly the same place every time the drug is taken and leaves a dark mark, often on the lips, the hands or the genitals. Contraceptive pills can start melasma, as episode three covered.

Some products darken skin directly. Bergamot oil contains a compound called bergapten, a furocoumarin that reacts with sunlight, and perfume sprayed on the neck or wrists before going into the sun can leave a streak or drip-shaped brown mark called berloque dermatitis. It became rare after the fragrance industry, through the standards body IFRA, restricted furocoumarins and moved to bergapten-free bergamot, labelled FCF. Doe’s product is scented with vanilla and bergamot. The underarm is rarely sun-exposed, so the practical risk on that site is low, but the client should confirm that the bergamot is furocoumarin-free, especially if the brand ever extends the scent into a body or neck product.

Long-term use of hydroquinone at high strength can cause exogenous ochronosis, a permanent blue-black darkening with small dark bumps, in the very areas the user was trying to lighten. It was common in South Africa before 1984, when unregulated creams contained six to eight percent hydroquinone, often combined with resorcinol and phenol, and some studies from that period reported it in a large share of long-term users. It is rare at the two to four percent strengths used under medical supervision. Illegal lightening creams containing mercury or strong steroids cause other damage, which episode seven covers.




The body map, site by site

The neck darkens mainly from acanthosis nigricans at the back and sides, from friction with collars and necklaces, and from build-up in a skin crease. In darker-skinned women with eczema, a rippled grey-brown pigment at the front of the neck, sometimes called dirty neck, is a sign of the eczema rather than of dirt. In lighter skin with years of sun, a red-brown mottling on the sides of the neck that spares the shaded area under the chin is poikiloderma of Civatte, and perfume can leave berloque streaks. The neck is the site where the medical cause is most common, and where texture is the most useful first test.

The underarm darkens from a constitutional baseline in medium and darker skin, from post-inflammatory pigment caused by repeated hair removal and irritating products, from the shadow of dark hair under pale skin, and less often from acanthosis nigricans, erythrasma or build-up. In the I’SPOT survey seventeen point two percent of adults worldwide reported it, which makes it the second most common self-reported pigment complaint after sun spots.

The inner thighs darken mainly from friction where they meet, worse in heat, in exercise and with tight clothing, from shaving the edges of the bikini line, from acanthosis nigricans in women with insulin resistance, and from fungal infection and erythrasma in the groin crease. Hidradenitis suppurativa, a chronic inflammatory disease of the hair follicles in the armpits and groin, leaves dark scars and tracts in some women, and several women in the Doe corpus describe hiding it.

The bikini line and intimate area combine normal hormonal pigment with post-inflammatory pigment from hair removal and ingrown hairs along the line, and occasionally fungal infection.

The buttocks darken from the marks left by folliculitis, the small inflamed bumps around hair follicles that most people call butt acne, from friction and pressure where they meet a chair, from keratosis pilaris, and from the naturally darker skin of the crease.

The knees and elbows darken from friction and pressure, from thick, dry skin that scatters light and looks grey, and sometimes from acanthosis nigricans. People who kneel often develop darker, thickened knees, and studies from Saudi Arabia and elsewhere describe darker, thickened patches on the knees, ankles and forehead of Muslims who pray several times a day, which dermatologists call prayer marks.

The nipples and areolae are darker for hormonal reasons and darken further in pregnancy, and the only changeable part is any irritation from hair removal around the areola.

The hands carry sun spots on the backs with age, which respond to procedures and sunscreen. In darker skin the skin over the knuckles is often darker, which is normal. A specific cause worth knowing is vitamin B12 deficiency, which can darken the knuckles and the creases of the palms and reverses with B12, and which is more common in people on vegetarian or vegan diets without supplements. A rare hormonal cause, Addison’s disease, darkens the palm creases, the gums and scars along with fatigue and weight loss, and needs a doctor.




What the body map means

Laid out this way, the body splits into three groups. The first group is the sites where the colour is mostly a reaction to repeated injury, which a product and a change of habit can improve: the underarm, the bikini line, the inner thigh, the buttocks, the knees and the elbows. The second group is the sites where the colour is mostly a medical signal, led by the neck when it feels velvety, and any fold where acanthosis nigricans, infection or a drug is the cause. The third group is the sites where the colour is a normal feature of the body: the genitals, the nipples and the perianal skin, and the constitutional baseline of the underarm and groin in darker skin. A responsible brightening brand sells to the first group, routes the second to a doctor, and leaves the third alone. Episode nine uses this split to decide where Doe’s format can and cannot follow the buyer.


