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WHAT CAUSES ACNE?

ACNE
Acne is an inflammatory skin condition that affects up to 80% of 18-30
year-olds and 5% of people over 30 years-of-age [1]. It is commonly
experienced on areas of your body that have a high number of oil
glands, including your face, back, and chest.

There are four main factors that overlap to cause acne. These are: 

Excessive oil production
The build-up of dead skin cells on the surface of your skin
A bacteria known as Cutibacterium acnes
Inflammation as part of an immune response to the bacteria.

Your hormones largely control how much oil is produced by your oil
glands and hormonal changes or fluctuations can lead to excessive oil
production. 

Increased oil production, alone, does not cause acne. However, when
it's accompanied by a reduced rate of skin cell turnover, dead skin
cells can build up on the surface of your skin and trap this oil within
your pores. 

The C. acnes bacteria are naturally present on your skin and are
normally not an issue. However, because the C. acnes bacteria feeds
off of your skin’s natural oils, when there is an accumulation of oil with
no means of escape, the C. acnes bacteria go into a little bit of a
feeding frenzy! This provides the bacteria with the energy to multiply
rapidly. 

Your body’s natural response to an increase in bacteria is to send
white blood cells to the source of the bacteria in order to fight it and
prevent any nasty infections. Once your white blood cells have killed
the bacteria, they remain in your pores and are, essentially, ‘dead’ (pus
is literally just a bunch of dead white blood cells). 

Eventually, your body will absorb and break down this pus and any
associated inflammation will calm down – effectively getting rid of
your acne spot or pimple.
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reduce oil production (e.g.
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Balance hormones
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Reduce inflammation (e.g.
antioxidants).
Reduce bacteria (e.g.
topical antibiotics, HOCl,
BPO, EGCG, etc.)

There are two main types of acne: inflammatory and non-inflammatory.

Non-inflammatory acne is the initial clogged pore (officially referred to as a comedone). 

When oil and dead skin cells are trapped within your pore they may be exposed to the air
which causes the blockage to oxidise and turn brown/black in color. This is known as an
‘open comedone’ but is more frequently referred to as a blackhead. 

If the blockage is not exposed to the air it is called a ‘closed comedone’ and more
frequently referred to as a whitehead. Whiteheads often look and feel like tiny little bumps
on your skin and are rarely painful.

TYPES OF ACNE
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SOLUTION

Treatments for non-inflammatory acne should mainly focus on
increasing skin cell turnover, exfoliating skin, and reducing oil
production. 

As the C. acnes bacteria begin to multiply non-inflammatory acne can
become inflammatory acne. Inflammatory acne includes papules,
pustules, nodules, and cysts. 



Papules are small red bumps that may or may not be painful and have
no visible signs of pus. 

Pustules are similar to papules but pus can be seen on the surface of
the skin – these are usually the types of spots that people are tempted
to pick and squeeze. 

Nodules and cysts are much deeper within your skin, can be very
painful, and are prone to scarring. The terms are often used
interchangeably but generally speaking nodules have no visible pus,
while cysts do.

Due to the increased risk of scarring, if your acne includes nodules and
cysts, over-the-counter (OTC) treatments are unlikely to be very
effective and you, ideally, need to see a dermatologist for more
specialist treatment.

Treatments for inflammatory acne should focus on reducing the levels
of bacteria and inflammation as well as increasing skin cell turnover,
exfoliating, and reducing oil production.
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OTHER FACTORS THAT AFFECT ACNE
Some research suggests that acne may also be associated with a
damaged skin barrier [2], an altered skin surface pH [3], oxidative
stress caused by free radicals [4], and dietary factors [5]. However,
these factors affect acne by influencing hormones, oil production,
bacteria, or inflammation.

In addition, genetics play a large role in the development of acne –
with some research suggesting that up to 81% of the individual
differences in acne are due to genetic rather than environmental
factors [6]. In other words, you are more likely to get acne because
your parent(s) had acne rather than because you ate too much
cheese!

SKIN CONDITIONS THAT MAY BE MISTAKEN FOR
ACNE
There are a number of skin conditions that can mimic the appearance
of acne but may not respond to conventional acne treatments [7]. For
this reason, if your skin is not responding to treatment, it is best to
consult a dermatologist to ensure you receive an accurate diagnosis. 

Common examples of skin conditions that have an acne-like
appearance include: 

Rosacea – spots are more likely to be small, red, relatively painless, and
focused around the center of your face. Your face may appear red,
flushed, and you may experience broken blood vessels. The symptoms of
rosacea may decrease with some acne treatments (e.g. azelaic acid) but
will often return.
Perioral Dermatitis – spots are usually small, dry, itchy, and located
around your mouth. It is often caused by toothpaste and the use of a
barrier cream prior to brushing your teeth can help improve symptoms.
Malassezia (Pityrosporum) Folliculitis (a.k.a. Fungal Acne) – a condition
that is often misdiagnosed as acne but is caused by the overgrowth of
the Malassezia yeast which is present on all skin. Fungal acne is more
common in males and those living in hot and humid climates. In addition,
facial fungal acne is more likely to be present on your chin and the sides
of your face rather than the center of your face [8].
Milia - small white bumps on your skin that are caused by a build-up of
keratin under the surface of your skin. Milia are often experienced around
your eye area and are unlikely to be inflamed. Newborn babies often
develop milia which has led to the condition often being called ‘baby
acne’ or ‘milk spots’.



Acne treatments usually focus on one or more of the underlying
factors that contribute to the formation of acne. For example, acne
treatments may work by: 

Regulating your hormones (e.g. oral contraceptives)
Reducing oil production
Increasing your rate of skin cell turnover (e.g. exfoliation)
Controlling your C. acnes bacteria (e.g. antibacterials/antibiotics)
Reducing inflammation.

HOW CAN ACNE BE TREATED?

RETINOL & OTHER RETINOIDS
Retinoids are a catch-all term for vitamin A derivatives including;
retinol, retinoic acid (tretinoin), adapalene (Differin), and
retinaldehyde. While retinoic acid and adapalene are usually
prescription-only treatments, retinol and retinaldehyde are available in
many OTC products. 

The effects of retinoid treatments are dose-dependent [9], which
means that stronger products and concentrations are more effective
than weaker ones. In other words, prescription treatments are going to
improve acne faster than OTC products. 

The main way in which retinoids work is by increasing skin cell
turnover and renewal. However, they also reduce sun damage, boost
collagen production, improve the appearance of wrinkles, reduce skin
pigmentation, and increase skin hydration [10]. 

Unfortunately, due to the increase in skin cell turnover, retinoids can
also cause an initial ‘skin purging’ by increasing the rate that blemishes
are brought to the surface of your skin. They can also cause irritation,
redness, dryness, and peeling during the first few weeks of use [11].
These initial side-effects are less likely with OTC forms of retinoids. 

In addition to the above-mentioned skin benefits, retinoids can also
reduce the inflammation that is associated with acne and acne
scarring [12], and may have antioxidant [13] and antibacterial effects
[14]. Specifically, retinaldehyde has demonstrated antibacterial effects
against the p-acnes bacteria, while retinoic acid and retinol have not
[14].



In vitro studies (i.e. studies conducted on tissue samples) have
identified that retinoids may be able to reduce oil production [15].
Unfortunately, there aren’t any clinical trials that suggest this is the
case. Some studies have demonstrated that retinoids can reduce pore
size [16] and, as increased oil production is associated with larger
pores [17], this may suggest some ability to reduce oil production.

Altogether, this suggests that retinoids can target many of the
underlying causes of acne by increasing skin cell turnover, possibly
reducing oil production, preventing p-acnes bacteria growth, reducing
inflammation, increasing skin hydration, and by acting as an
antioxidant. 

Higher concentrations of retinoids have demonstrated effectiveness at
treating moderate-to-severe acne [12] but there is relatively little
research regarding the effectiveness of weaker forms of retinoids such
as retinol. However, retinol has been observed to cause the same
cellular and molecular skin changes as lower concentrations of
tretinoin and is more easily absorbed into the skin [18]. 

Research suggests that a topical combination of retinaldehyde and
glycolic acid can significantly reduce the number of acne lesions after
one month of use, with continued reductions after two and three
months of use [19]. In addition, this combination appears to improve
acne scarring, post-inflammatory erythema (PIE), and post-
inflammatory hyperpigmentation (PIH) [20]. 

Overall, topical retinoids have been shown to reduce the number of
inflammatory and non-inflammatory acne lesions by 40-70% [21].

HYDROXY ACIDS (AHA & BHA)
There are three main types of hydroxy acids – alpha-hydroxy acids
(AHAs; e.g. glycolic acid, lactic acid), beta-hydroxy acids (BHAs; e.g.
salicylic acid), and polyhydroxy acids (PHAs; e.g. lactobionic acid)
[22]. Hydroxy acids act as chemical exfoliants by loosening the top
layer of your skin and removing dead skin cells.

Glycolic acid alone [23] as well as in combination with retinaldehyde
[19] has demonstrated an ability to improve the appearance of acne
and acne scarring. This is largely down to its ability to increase skin
cell turnover and, thus, prevent the blocking of your pores by dead
skin cells.



In addition to increasing skin cell turnover, salicylic acid is anti-
inflammatory and oil-soluble which means that it can easily penetrate
your pores in order to unclog them. It does this by loosening and
detaching the dead skin cells and other debris that build up within
your pores [24]. Furthermore, due to its ability to dissolve in oil,
salicylic acid is easily able to penetrate your oil glands and reduce oil
production [25]. 

Salicylic acid pads were shown to reduce the number of both
inflammatory and non-inflammatory acne lesions when used for 12-
weeks [18]. In addition, the topical combination of salicylic acid and
niacinamide is able to significantly reduce oil production and pore size
after 12 weeks of use [26]. 

Lipohydroxy acid (LHA) is a form of salicylic acid that was developed
by L’Oreal and is currently only found in their branded skincare
products. Like salicylic acid, LHA dissolves in oil and is able to
penetrate your oil glands. However, it does not penetrate your skin as
easily, with one study finding that only 6% of LHA penetrated the skins
barrier versus 58% of salicylic acid [27].

LHA is both anti-inflammatory and antibacterial [27] and has
demonstrated an ability to improve acne in a number of studies [28],
with one study finding that LHA was as effective at treating acne as
benzoyl peroxide [29].

NIACINAMIDE
Niacinamide is a water-soluble form of vitamin B3 that can increase
collagen levels, shrink pores, improve skin hydration, and reduce
redness and pigmentation. In addition, it has antioxidant and anti-
inflammatory effects [26], and can reduce oil production [30]. In fact,
a moisturizer containing 2% niacinamide was able to reduce the rate of
oil production after 2-6 weeks of use [31]. 

The topical application of niacinamide can lead to significant
reductions in both inflammatory and non-inflammatory acne lesions
when used over an 8-week period [32]. In addition, it has been shown
to be more effective at improving the appearance of acne than a
commonly used topical antibiotic (clindamycin) [30], although there
appears to be no added benefit in using the two treatments together
[33].



Azelaic acid is a naturally occurring dicarboxylic acid that is often
used to treat melasma and other pigmentation disorders. It is often
used to treat acne as it is both an anti-inflammatory and antimicrobial
[34], and is particularly effective against the C. acnes bacteria [35]. 

Some research has found that azelaic acid is as effective as benzoyl
peroxide, tretinoin, a topical antibiotic (erythromycin), and an oral
antibiotic (tetracycline) at treating mild-to-moderate acne [36]. While
other research found that the combination of benzoyl peroxide and a
topical antibiotic (clindamycin) offered superior improvements in
mild-to-moderate acne [37].

Azelaic acid may be an ideal treatment option if you experience both
active acne and post-inflammatory hyperpigmentation as it is an
effective ingredient for both conditions [34].

AZELAIC ACID

Vitamin C is an antioxidant that is essential for overall skin health,
wound healing, and collagen production. However, only a small
amount of vitamin C consumed through diet becomes available to
your skin which means that topical application is required to maintain
sufficient levels of vitamin C in the skin [38]. 

While there isn’t a huge amount of research that specifically looks at
how effective topical vitamin C is at treating acne, it is a potent anti-
inflammatory [39] and some research suggests that blood levels of
vitamin C are lower in those with acne [40]. 

One form of vitamin C, sodium ascorbyl phosphate (SAP), has
demonstrated an ability to reduce inflammatory acne lesions by 49%
after 8-weeks of use [41] and the number of acne lesions in 61-71% of
individuals after 12-weeks of use [42].

VITAMIN C

VITAMIN E
Vitamin E is an oil-soluble antioxidant that is found at high levels in oil
and oil-rich areas (e.g. the upper layers of facial skin). If too much oil is
produced by the oil glands, the levels of vitamin E can decrease and
lead to an increase in oxidative stress and inflammation [43]. 



Like vitamin C, blood levels of vitamin E have been found to be lower
in those with acne, and even lower still in the case of severe acne [44].
Although there isn’t much research investigating the effect of topical
vitamin E on acne-prone skin, one study did find that the addition of
vitamin E to a treatment regimen of benzoyl peroxide and salicylic
acid reduced the number of acne lesions in as little as 2-weeks [45].

Topical green tea appears to have beneficial effects on a variety of
skin conditions which are largely due to the antioxidant molecules
(polyphenols) present in green tea. These polyphenols have
demonstrated an ability to regulate inflammatory pathways in the skin
[46]. The main polyphenol in green tea is EGCG (epigallocatechin-3-
gallate) which seems to be responsible for green teas anti-
inflammatory and antioxidant effects.

Some research has demonstrated that a topical green tea lotion can
reduce oil-production by 60% after 8-weeks of use [47]. In addition,
topical ECGC can improve the overall appearance of acne by reducing
inflammation and inflammatory acne lesions by up to 89% and non-
inflammatory acne lesions by up to 79% [48]. 

In other research, a green tea extract was able to reduce blackheads
by 61% and pustules by 28% but had no effect on smaller non-
inflammatory spots [49]. This suggests that green tea may not be an
effective treatment for all types of acne. 

However, as EGCG reduces inflammation, oil production, and some
research suggests it prevents p-acnes bacteria growth [48], it is likely
to be a good candidate for improving acne.

GREEN TEA (EGCG)

Centella Asiatica (Cica) is a tropical medicinal plant that is native to
Southeast Asia. It has been used for centuries to improve wound
healing and treat a number of different skin conditions [50]. This is
due to the composition of Cica, which contains a number of beneficial
saponins (asiaticoside, Asiatic acid, madecassoside, and madasiatic
acid) as well as fatty acids, flavonoids, vitamin B & C, and amino acids
[51]. 

CENTELLA ASIATICA



Some research has suggested that Centella Asiatica can improve
overall acne severity, reduce oil production, and prevent acne-related
scarring [52]. In addition, it appears to be effective at reducing certain
strains of bacteria [53] and has excellent anti-inflammatory effects
[54]. 

As mentioned earlier, acne has also been linked to reduced skin
hydration, reduced antioxidant levels (especially levels of vitamin C &
E), and a higher skin surface pH. The twice-daily application of a
Centella Asiatica extract has demonstrated an ability to increase skin
hydration and reduce the skin’s pH level [55], as well as increase the
levels of antioxidants in the skin. Specifically, the extract was able to
increase vitamin C levels by 36% and vitamin E levels by 77% after 7-
days of use [56].

Tea tree oil has been used medicinally for decades due to its
antibacterial and antifungal properties [57]. In addition, research
suggests that tea tree oil acts as an anti-inflammatory [58]. 

In one study, a 5% tea tree oil gel was 3.5 times more effective at
reducing the total number of acne lesions and 5.75 times more
effective at reducing overall acne severity than a placebo over a 6-
week period [59]. In fact, tea tree oil has demonstrated a similar
effectiveness to benzoyl peroxide for the treatment of acne but takes
longer to see results [60]. 

Other research found that a topical combination of tea tree oil,
propolis, and aloe vera was more effective at reducing the number of
acne lesions, as well as the overall severity of acne and red scarring
than a commonly used antibiotic cream [61]. 

A downside to the use of tea tree oil for acne is that it can cause skin
irritation and allergic reactions. However, the research appears to be
conflicting regarding this [62].

TEA TREE OIL



A number of ingredients possess one or more qualities that would
suggest they are beneficial in the treatment of acne. For example, by
reducing inflammation, preventing C. acnes bacteria growth, reducing
oil production, or increasing skin cell turnover. However, they are yet
to be fully investigated in clinical trials, and any research to support
their anti-acne effects is so-far lacking.

OTHER POTENTIAL ACNE TREATMENTS

Snail mucin (otherwise known as ‘snail slime’ or snail secretion filtrate)
is an animal-derived growth factor that can help encourage wound-
healing [63]. This is down to the chemicals that can be found in snail
mucin, including allantoin, glycolic acid, hyaluronic acid, natural
antibacterials, collagen, and elastin [64]. 

This mix of chemicals would suggest that snail mucin may be
beneficial if you have acne, particularly as it promotes wound healing
and reduces bacterial activity. There is plenty of anecdotal evidence
available online to suggest that snail mucin has improved the
appearance of acne for some people. However, so far, no research
exists to support these claims.

SNAIL MUCIN

RESVERATROL
Resveratrol is an antioxidant that has anti-inflammatory and wound-
healing effects [65], more recent research has identified that it is also
effective at preventing the growth of the C. acnes bacteria [66]. A
pilot study identified that resveratrol was able to reduce the severity
of acne and the size of acne lesions but suggested that more research
was needed to determine whether resveratrol is an effective treatment
for acne [67].

ZINC
Various forms of zinc have also been identified as useful acne
treatments, although there is stronger evidence to support the use of
oral zinc rather than topical zinc [18]. One study found that the topical
application of zinc improved the appearance of acne but these results
were not statistically significant [68]. However, zinc does seem to be
effective when combined with a topical antibiotic (erythromycin) [69].



Sulfur is a non-metallic natural element that has been used for
hundreds of years to treat acne due to its antibacterial properties. It is
also thought to increase skin cell turnover and is usually combined
with an ingredient called resorcinol. Resorcinol is another antibacterial
ingredient that can increase skin cell turnover and the two together
can often cause mild irritation and sensitisation. However, sulfur
products aren’t usually that popular because they often smell
particularly bad [18].

SULFUR

As mentioned earlier, dehydrated skin due to a damaged skin barrier
can indirectly cause acne by increasing oil production and
inflammation. Research suggests that the skin of individuals with acne
also has a reduced amount of ceramides compared to those without
acne [70]. The application of ceramides to the skin has both a
hydrating and anti-inflammatory effect [71], which may be beneficial if
you have acne.

CERAMIDES

ALOE VERA
Aloe Vera contains a number of active components such as vitamins
A, C, and E, zinc, saponins, salicylic acids, and amino acids. It is these
components that are largely responsible for Aloe’s healing, anti-
inflammatory, hydrating, and antiseptic effects [72] and may make it
an effective acne treatment. 

As mentioned earlier, when combined with tea tree oil and propolis,
aloe vera was more effective at reducing the number of acne lesions,
as well as the overall severity of acne, than a commonly used
antibiotic cream [61].

WITCH HAZEL
Witch Hazel is a commonly used astringent that can help cleanse your
skin, dry out oil, and reduce pore size, and has antioxidant, anti-
inflammatory, and antiseptic properties [73]. However, it may be
excessively drying which may worsen acne if your skin barrier function
is reduced.



Clay minerals (e.g. kaolin, bentonite) are very good at absorbing oils,
impurities, toxins, and other contaminants from your skin. This helps to
cleanse and refresh skin and heal blemishes [77]. In addition, clay
minerals have demonstrated antibacterial activity against a number of
different antibiotic-resistant bacteria [78]. 

Activated charcoal is thought to absorb oils and toxins in a similar way
to clay minerals but there is limited research surrounding its use in
skincare. However, charcoal is often used in medical cases of
poisoning due to its ability to absorb toxins in your body [79]. In
addition, it may have antibacterial properties.

CLAY MINERALS & ACTIVATED CHARCOAL

EUCALYPTUS OIL
Eucalyptus oil is extracted from the Australian Eucalyptus plant and
has been used medicinally by Australia’s Aboriginal population for
thousands of years due to its anti-inflammatory and antibacterial
properties [74]. More recently, research has demonstrated that
eucalyptus oil is particularly effective against the C. acnes bacteria
[75] and can shrink the size of oil glands, thus reducing oil production
[76].

LICORICE
Licorice root extract is widely used for reducing pigmentation,
brightening skin, and reducing the signs of aging. It contains a variety
of substances including flavonoids, saponins, amino acids, and sterols
but its effectiveness as a skin treatment is largely down to an
ingredient called glycyrrhizin [80]. Glycyrrhizin has both antioxidant
[81] and anti-inflammatory [82] properties which suggest that it may
be a suitable acne treatment. In addition, other research has
demonstrated that licorice extracts demonstrate antibacterial activity
against the C. acnes bacteria [83].



SELECTING ACNE TREATMENTS
In terms of selecting treatments to improve acne, you should ensure
that the four main bases are covered – a treatment that reduces oil
production, a treatment that increases skin cell turnover, a treatment
that reduces bacteria, and a treatment that reduces inflammation. 

In addition, including an antioxidant and an ingredient that increases
skin hydration may further improve acne. 

For example, the combination of salicylic acid and niacinamide covers
all of the four main bases and the additional two mentioned above.
Both salicylic acid and niacinamide reduce oil production and
inflammation and salicylic acid increases skin cell turnover and fights
bacteria. Niacinamide is also a potent antioxidant that can improve
skin hydration by increasing the level of ceramides within the skin. 

These ingredients could be applied in the treatment step of your
skincare routine or by selecting a salicylic-acid-containing cleanser
and a moisturiser with niacinamide.
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Acne Ingredient Cheat Sheet
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There are four main factors that overlap to cause acne. These are excessive oil production, the
build-up of dead skin cells on the surface of the skin, a bacteria known as C. acnes,

inflammation as part of an immune response to the bacteria.

Research also suggests that those with acne may have reduced levels of hydration and
antioxidants within the skin.
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The most important non-treatment tip for dealing with acne is to be
kind to yourself. Individuals with acne report greater emotional
distress, anxiety, and depression than those with a number of other
medical conditions, including cancer [84]. While effective treatment
can improve self-esteem, body image, and self-confidence [85], it
usually takes time to see results and is an ongoing process. 

In addition, treatments that increase skin cell turnover can initially
make acne appear worse by causing skin purging which can last for
weeks or months depending on the strength of the treatment. 

If you are experiencing emotional distress as a result of acne (or for
any other reason) and it's impacting your quality of life, please seek
the help of an appropriate medical professional. 

Unfortunately, there are a lot of misinformed people who will try to
offer unsolicited advice and make you feel like acne is due to poor
hygiene, poor diet, or overall poor health. However, this is not the
case. 

While there are a number of lifestyle factors that may indirectly
contribute to the development of acne, they do so by affecting either
hormones, oil production, dead skin cell build-up (or clogged pores),
the p-acnes bacteria, and inflammation – all biological factors that are
largely determined by your genetics rather than your lifestyle.

NON-TREATMENT TIPS FOR DEALING WITH ACNE

DIET
Over the past decade or so, there has often been speculation about
whether or not certain dietary factors cause acne. Most of this
speculation revolved around chocolate and dairy products but the
evidence so far has been limited. 

For example, dermatologists and patients report an increase in
breakouts after consuming chocolate but the research appears to be
inconclusive, with the majority of studies finding no relationship
between chocolate and acne [86]. 

This may be due to the additional ingredients found in the chocolate
bars and the control bars (used as a comparison) used in the research
studies, such as milk and sugar, and the fact that they have a high
glycaemic index (GI).



A diet rich in high GI products can increase the levels of insulin in your
blood. Higher insulin levels then stimulate androgen hormones which
increase the production of oil in your skin. This means that diet may
indirectly cause acne via its effect on insulin metabolism [87]. 

In fact, research has found that a low GI diet reduced the severity of
acne and improved insulin sensitivity in young men with acne [88]. 

Dairy products are low GI foods but contain hormones that are
produced by the cows during pregnancy, including insulin-like growth
factor 1 (IGF-1) – a hormone that increases oil production. Levels of
IGF-1 appear to be higher in those with acne than in those without and
are positively correlated with acne severity [89]. This means that the
more severe a person’s acne is, the higher their blood levels of IGF-1. 

This would suggest that, in theory, dairy products may cause acne or
worsen existing acne. However, it appears that only certain types of
dairy are an issue. For example, in one study, acne was associated with
increased consumption of milk and ice cream but not yogurt, cheese,
or chocolate [90]. 

Other research has found positive correlations between acne and
cottage cheese, cream cheese, instant breakfast drinks that contained
dairy, and milk -  particularly low-fat (skimmed) milk [91]. Another
study found a link between acne and skimmed milk but not whole
(full-fat) milk [92]. 

Altogether, this research would suggest that acne may be associated
with milk, particularly skimmed milk, but not with other dairy products
[86]. 

Not only are those with acne more likely to report higher levels of
depression and anxiety than those without, but they are also more
likely to experience gastrointestinal distress (e.g. constipation, acid
reflux, etc.). In addition, they are 37% more likely to experience
abdominal bloating [93]. 

One factor that has been linked to mental health, gastrointestinal
distress, and inflammatory skin disorders, such as acne, is the gut
microbiome [94]. The theory behind this focuses on how emotional
states, such as worry, depression, and anxiety, may alter your gut
microbiome and, as a consequence, lead to increased inflammation
[95]. 



Although the research regarding acne and the gut microbiome is
limited, other inflammatory skin conditions, such as acne rosacea, have
been linked to a ten-fold increase in small intestine bacterial
overgrowth compared to those without skin inflammation [96]. This
means that they had ten times the amount of bacterial overgrowth
than was considered ‘normal.’ 

Furthermore, when this bacterial overgrowth was treated (i.e.
medication was used to return it to ‘normal’ levels), inflammatory skin
lesions cleared almost completely. Interestingly, oral probiotics can
reduce this bacterial overgrowth in a similar way [97]. This research
focused on treating irritable bowel syndrome (IBS) with a well-known
probiotic drink (Yakult) but, if the gut microbiome theory of
inflammatory skin conditions is correct, it begs the question as to
whether oral probiotics may improve acne. 

The take-home message here is that there isn’t a huge amount of
evidence to support the role of diet in acne. The strongest evidence
appears to be for high GI foods as they alter hormones and, as a
consequence, increase oil production. Dairy consumption has long
been suggested as a cause of acne, however, the evidence for this is
fairly weak (with the exception of skimmed milk). An altered gut
microbiome may play a role in acne by increasing inflammation but so
far this appears to be based on theory rather than research. 

Either way, you might find that the following diet-based tips may
improve acne:

Basing your diet around low GI foods and avoiding sugar and other
foods that may spike insulin levels.
Choosing whole-fat milk over skimmed milk or avoiding milk
altogether.
Including probiotics in your diet.

STRESS
Research has demonstrated that stress levels are positively correlated
with acne severity [98] – meaning that the higher a person’s stress
level is, the more severe their acne is likely to be. 

When the brain senses stress, a hormone called corticotropin-releasing
hormone (CRH) is secreted which begins a process that results in the
production of cortisol (the main stress hormone in humans) [99]. 



HAND HYGIENE & OBJECTS THAT COME INTO
CONTACT WITH YOUR FACE

As mentioned earlier, acne is not due to poor hygiene regardless of
what misinformed people may tell you. There are, however, certain
aspects of hygiene that may contribute to acne - namely touching
your face with your hands or other objects. 

This is because your hands come into contact with so many different
types of bacteria and environmental pollutants on a daily basis. What’s
more, you then transfer all this debris onto your phone. 

In fact, throughout the day, it won’t just be bacteria and environmental
pollutants that build up on your phone, but also facial oil and make-up.
Each time you make or receive a phone call, you then transfer this
bacteria and debris to your facial skin which can then contribute to
acne by clogging your pores.

There isn’t actually any research to suggest that mobile phones
contribute to acne and, considering that approximately 70 – 95% of
the general population are right-handed, 68% of which are more likely
to hold their phone to their right ear [103], you would think that
research would have identified an increased incidence/severity of
acne on the right side of the face. 

What research does tell us though, is that our mobile phones are
definitely a wild breeding ground for bacteria [104]. 

CRH has also been found to increase oil production [100] and
inflammation [101] which may explain the association between stress
and acne. However, some research found that, although stress was
associated with more severe acne, it was not associated with
increased oil production [102]. 

As mentioned earlier, another way that stress may increase
inflammation, and thus acne severity, may be through alterations to
the gut microbiome. 

Overall, there appears to be a link between stress and acne, although
it is not quite clear what causes this association. Nevertheless,
reducing stress may help improve acne.



To reduce the risk of the above factors contributing to acne, here are
some take-away tips:

Clean your phone regularly – as often as is convenient but ideally
before you make or receive a phone call.
Change your pillowcases regularly – ideally at least once-a-week.
Avoid resting your head in your hands or touching your face too
often.

In any case, if you are experiencing acne on one side of your face
more than the other, you may want to make sure you are regularly
cleaning your phone. Another reason for asymmetrical acne may be
due to dirty pillowcases. This is because you transfer any dirt, oil,
bacteria, and other debris from your face to your pillow when you
sleep, and, after a while, it will build up.



Microcomedones (sometimes referred to as subclinical acne) are tiny
little pouches within your pores that are filled with oil, bacteria, and
dead skin cells. They are invisible to your naked eye but will eventually
turn into clogged pores if they fill-up too much [105].

It is estimated that, if you have acne-prone skin, up to 30% of your
pores in any area of visibly clear skin may contain microcomedones. In
comparison, only 0.25% of pores on your entire face are involved in
visible acne - even in fairly severe cases [106].

For this reason, it’s important to continue acne treatments even when
your skin is visibly clear.

Sebaceous (Oil)
Glands

Hair Follicle
(Pore)

Trapped Oil

P. Acnes
Bacteria

InflammationDead Skin
Cells

MICROCOMEDONES & THE IMPORTANCE OF
MAINTENANCE ACNE TREATMENT

WHAT IS IT? HOW TO TREAT
Acne that is not visible
on the surface of your
skin (sometimes
referred to as
'subclinical acne'.)
Described as a
'specialised skin
compartment where
acne arises'.
May be present in up to
30% of pores on the
visibly clear skin of
individuals prone to
acne.
At a microscopic level it
looks like a tiny little
pouch filled with oil,
bacteria, and dead skin
cells.

Treatment mainly
involves preventing the
microcomedone from
completely blocking the
pore and becoming
active acne.
Apply acne treatments
to all skin rather than
just to the active acne.
Using retinoids to
increase skin cell
turnover.
Using chemical
exfoliants such as AHAs
to help exfoliate the top
layer of skin and BHAs
to exfoliate within the
pore.

Adapted from a microscopic image of a microcomedone in: Josse, G. et al. (2019). 'High Bacterial Colonization and
Lipase Activity in Microcomedones', Exp Dermatol., 29(2), pp. 168-176.

Microcomedones
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