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Episode 7: Dark Underarms from First Principles


This episode does for Doe what episode two did for Out There. It builds the darkened underarm from the cell up: what the colour is made of, why skin makes more of it, why the armpit is such a likely place for it, the different causes ranked by how common they are, and what actually fades it, with the evidence and the honest clock. The women who buy Doe have heard every half-version of this, from it is dirt, to it is your razor, to it is insulin resistance, to it is normal so stop worrying. Each of those contains a piece of the truth, and you need to know which piece.




What the colour is

Skin colour comes from melanin, a pigment made by cells called melanocytes that sit in the bottom layer of the epidermis, the outer skin. Each melanocyte makes melanin inside small packets called melanosomes and passes those packets up to the surrounding skin cells, the keratinocytes, which carry them toward the surface as they mature and are eventually shed. A useful fact for this market is that people of every skin tone have roughly the same number of melanocytes. What differs is how active they are and how they package the pigment. In darker skin the melanosomes are larger and spread out singly through the cells; in lighter skin they are smaller and sit in clusters of four to eight, according to a 2003 study by Thong and colleagues.

Making melanin needs an enzyme called tyrosinase, which turns the amino acid tyrosine into the building blocks of pigment. That gives two points at which a product can slow the process. It can slow the enzyme, which is what kojic acid, phenylethyl resorcinol, hydroquinone and a newer molecule called thiamidol do. Or it can slow the hand-off of finished pigment packets from the melanocyte to the surrounding skin cells, which is what niacinamide does. A third route is to speed the shedding of pigmented surface cells, which is what exfoliating acids such as glycolic, lactic and mandelic acid do. Every brightening product on the shelf uses one or more of these three routes.




Why skin makes more of it

Melanocytes respond to signals. Sunlight is the best-known one: ultraviolet light makes them produce more melanin and pass it up, which we call a tan. Inflammation is the other big signal. When skin is irritated, cut, burned, rubbed raw or reacting to something, the inflammatory chemicals it releases, including prostaglandins and leukotrienes, stimulate the melanocytes to make more pigment. When the inflammation settles, the extra pigment stays behind. Dermatologists call this post-inflammatory hyperpigmentation, usually shortened to PIH.

Darker skin responds more strongly and for longer. A 2010 review by Erin Davis and Valerie Callender describes PIH as more intense and more persistent in darker skin types, and reports it in forty-seven to sixty-five percent of Black, Hispanic and Asian patients with acne. The same review separates two depths of pigment. Epidermal PIH, where the extra melanin sits in the outer skin, looks tan to dark brown and fades over months to years if left alone, commonly six to twelve months. Dermal PIH, where pigment has dropped into the deeper skin and been swallowed by clean-up cells called macrophages, looks blue-grey and can be permanent. Creams reach mainly the epidermal kind, and most dark underarms are the epidermal kind, which is the good news for any topical product, and the slowness of fading is the bad news.




Why the armpit

The underarm is close to the worst place on the body for this process. The skin is thin. It is folded shut against itself for most of the day, so it is warm and humid. A 2025 systematic review notes that the armpit has more sweat and oil glands and higher water loss than other skin, which weakens its barrier. A sleeve or a bra strap rubs it. And several times a week, many women drag a blade across it, pull the hairs out with tweezers or an epilator, or rip them out with wax.

Three studies show what that does. In 2020 Evans and colleagues at Unilever tested women after a single hair removal by their usual method, whether shaving, plucking or waxing. All three raised redness, dryness and two inflammatory signals in the skin, called IL-1 alpha and IL-1 receptor antagonist. Shaving caused less redness and more dryness than the other two. One session did not produce any dark mark at forty-eight hours, which tells you the colour builds from repetition over months and years rather than from any single shave.

In 2006 Andrew James and colleagues, also at Unilever, took biopsies from the underarms of twenty Filipino women, seven with dark underarms and thirteen without. The dark skin had more melanin in the epidermis and more staining for tyrosinase and a related pigment enzyme. Inflammation sat around the hair follicles, and clean-up cells there carried pigment that had leaked out of follicles. The researchers named plucking as a key trigger. The study is small, industry-funded and from one population, so it is support rather than foundation, but it fits the rest.

The third study is the only placebo-controlled trial of a brightener in the underarm, published in 2013 by Juan Pablo Castanedo-Cazares and colleagues in Mexico. Before treatment, the darkened underarm skin carried about one thousand five hundred and eighty-five inflammatory cells per square millimetre and a disrupted membrane under the epidermis. In the women whose pigment fell, the inflammatory count fell with it, to about one thousand one hundred and eighty-four. The colour and the irritation were measured together and moved together in the same women.




The causes, ranked by how common they are

There is no population study that counts the causes of dark underarms side by side, so this ranking is a clinical judgment built from the evidence above and from how dermatologists describe the condition. Treat the order as a strong working view rather than a measured fact.

The most common situation is constitutional darkness. In many people with medium and darker skin, the skin of the armpits, groin and inner thighs is naturally a shade or two darker than the rest of the body, and puberty and pregnancy darken these areas further, which is textbook physiology. One Reddit commenter in r/SkincareAddiction, whose words the Doe corpus records, put it this way: “most darker armpit/genital skin is a completely normal secondary sex characteristic, especially if you’re a POC.” This is the truth behind the it is normal faction, which holds the most liked comments in our whole corpus.

The second, and the one a product can change, is post-inflammatory darkening on top of that baseline, from repeated hair removal, friction, and irritating products. The products include the deodorant itself when it carries fragrance, baking soda or a high concentration of acid, and the very brighteners women apply to fix the colour. Hydroquinone four percent, the old standard bleaching agent, irritated eighty-two percent of women in a 2022 underarm trial of one hundred and fifty-three women. Most of the darkening women describe in our corpus, the “it got darker after I started shaving” and “the glycolic made it worse” stories, belongs here.

The third, specific to pale skin, is the shadow. A woman with pale skin and thick dark hair can shave and still see grey, because the cut hair shafts under the skin show through. The Doe corpus has a distinct lane of these women, with eighty-six items mentioning pale or fair skin, and one wrote that “even freshly shaved it looked like a perma-shadow.” This is hair rather than pigment, and it responds to waxing or laser rather than to brighteners.

The fourth is acanthosis nigricans, which is a different condition with a different cause. It shows as velvety, thickened, darker skin in folds such as the neck and armpits, and it is a marker of insulin resistance. It is common in some groups, and among American young people aged ten to nineteen, studies found it in about forty percent of Native Americans, thirteen percent of African Americans, six percent of Hispanics and under one percent of non-Hispanic whites, and a survey of eighth graders in three states found it in thirty-nine percent of Black, thirty percent of Hispanic and five point four percent of white students. It was found in seventy-four percent of adults at one obesity clinic and in roughly half of women with polycystic ovary syndrome in several cohorts. A 2025 review of seven randomised trials found it responds to retinoids and peeling agents and, above all, to treating the insulin resistance, and brighteners are not the answer. This is the truth behind the it is medical faction, and it is why Doe’s principles forbid any claim to treat it.

The fifth is buildup that looks like pigment. A condition called terra firma-forme dermatosis is dirt-like darkening that does not wash off with soap and lifts off completely when rubbed with seventy percent isopropyl alcohol, which is both the test and the cure in a case series of ten patients. Many women in our corpus describe a cotton pad coming away grey after an exfoliating toner, and some of what they are seeing is this, or dead skin and product residue sitting in the fold.

The rarer causes include erythrasma, a bacterial infection by Corynebacterium minutissimum that makes red-brown, finely scaly patches in the armpit and groin, glows coral red under a dermatologist’s ultraviolet Wood’s lamp, and clears with an antibiotic; confluent and reticulated papillomatosis, which responds to the antibiotic minocycline; and an uncommon variant of lichen planus that darkens folds. Generalised darkening of skin folds together with tiredness and weight loss can also be a sign of a hormonal disease, which is why a dark underarm that appears suddenly in an adult with other symptoms belongs in front of a doctor.




How many women it bothers

There is no clinical prevalence figure for dark underarms in women, and the authors of the 2013 trial wrote that the exact frequency was unknown. The best large number for pigment problems in general comes from an online survey of about forty-eight thousand people in thirty-four countries, reported in 2024 by Delphine Kerob, in which fifteen percent reported post-inflammatory hyperpigmentation. The numbers usually quoted for underarms come from Dove’s marketing surveys, which you should label as marketing. A Dove survey of more than four thousand three hundred women in Uruguay reported that two in three had dark underarms, sixty percent felt insecure, seventy-eight percent avoided sleeveless tops and eighty-one percent had never tried a product for it. A Dove study in the Philippines, written up by its agency Ogilvy, said eight in ten women would not raise their arms in public. The surveys are commissioned by a company that sells the solution, but the emotional pattern they report matches our corpus closely, so they are useful as direction rather than as a measured rate.




What fades it, and how slowly

Start with what has the best evidence, then work outward.

Niacinamide has the only placebo-controlled underarm trial. In the 2013 Castanedo-Cazares study, twenty-four women aged nineteen to twenty-seven with medium to brown skin applied four percent niacinamide to one underarm and another treatment to the other for nine weeks. The colour difference between the underarm and the nearby skin fell from eleven point eight to eight point nine on the niacinamide side, while placebo went from eleven point zero to eleven point one. The melanin score under the microscope fell from fourteen point one to four point nine. A good-to-excellent response was seen in twenty-four percent on niacinamide, thirty percent on the prescription steroid desonide, and six percent on placebo, so the steroid did slightly better, and no side effects were reported. Niacinamide works on the hand-off of pigment packets: Tomohiro Hakozaki and colleagues at Procter and Gamble showed in 2002 that it cut melanosome transfer by thirty-five to sixty-eight percent in cell culture without touching tyrosinase, and a 2004 abstract by Donald Bissett found that the effect on facial spots reverses when people stop. That reversibility is the most commercially important single fact in Doe’s science.

The enzyme blockers have weaker human evidence in the underarm. Kojic acid inhibits tyrosinase by binding the copper in the enzyme, but on the human form of the enzyme it is weak, with a 2018 study by Tobias Mann at Beiersdorf measuring a half-inhibition concentration of about five hundred micromoles per litre. In a twelve-week melasma study in 1999, adding two percent kojic acid to a standard treatment raised the share of patients with more than half clearance from forty-seven and a half to sixty percent. Kojic acid can sensitise skin, and in one small Japanese series five of eight users of one percent products reacted on patch testing, though the European Union’s scientific committee calls allergic reactions very low in occurrence and rates it safe up to one percent in face and hand products. Phenylethyl resorcinol, sold by Symrise as SymWhite 377, is about four times as strong as kojic acid on the human enzyme in Mann’s study, and more than twenty times as strong on the mushroom enzyme that suppliers like to quote, but there is no independent human trial of it alone. Thiamidol, from Beiersdorf, is the most potent human tyrosinase inhibitor in Mann’s screen of fifty thousand compounds, with consistent positive results across fourteen studies on facial pigment.

The exfoliating acids are the market’s favourite tool. In two published case reports, eight percent glycolic acid cream plus glycolic peels roughly halved underarm darkness scores by week eight, and in a split-underarm study of twenty women, a forty percent acid peel improved colour by one level in sixty-five percent, with burning and itching as side effects. Mandelic acid has a larger molecule and penetrates more slowly, and in Indian acne patients a 2020 trial found it matched salicylic acid with fewer side effects; there is no underarm trial of it. The pattern across the acids is that they work for some women and irritate others, and on darker skin irritation is the cause of the problem.

Lasers can treat the pigment itself. Small observational studies of a Q-switched one thousand and sixty-four nanometre laser found good improvement in seventeen women after three or more sessions and eighty-five to one hundred percent reduction in nine Filipino women after four sessions. Laser hair removal is a separate tool that removes the reason to shave. In a study of two thousand three hundred and fifty-nine alexandrite laser patients by Toosi in 2009, the armpit was the most common treatment site, complications occurred in two point two percent, and temporary darkening in seven tenths of one percent. No study has measured whether stopping shaving through laser fades underarm darkening, but dermatologists recommend it and many women in our corpus report it helped.

The home remedies that circulate online are mostly harmful to this skin. Lemon and lime juice contain compounds called furocoumarins that react with sunlight to cause a burn-like reaction a day or two later, which can leave brown marks for up to a year. Baking soda is alkaline on skin that prefers acid. Turmeric stains, and one woman in our corpus reported yellow armpits for three days. None has an underarm study behind it.




The honest clock

Every timing claim in this market should come from this paragraph. On the face, instruments detect a change from niacinamide at about four weeks. In the underarm, the placebo-controlled trial measured its result at nine weeks of daily use and had no earlier time point. A 2024 review of forty-six studies of pigment treatment in skin of colour found the earliest significant graded improvement at about twelve weeks, and reported partial improvement only, with no study showing complete clearance. Untreated epidermal PIH fades over six to twelve months, and the result of niacinamide drifts back when use stops. So the honest promise is texture first, at around four weeks, as exfoliation smooths the bumps, colour from about nine to twelve weeks, partial rather than complete, and kept only as long as the care continues. A product that promises visible brightening in two or four weeks is either describing a self-assessment, a lighting change, or a hope.

In the next episode we put the Doe buyer on this map, follow her through what she tries, find where she stalls, and test Doe’s three philosophies against everything in this episode.


