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Beauty is big business. According to a special report published in The Economist,
approximately $160 billion is spent annually on beauty products worldwide.* It's clear that
consumers are willing to spend a great deal of money to look great and stay youthful. But
creams, potions, and lotions can only do so much. There are no products that can reverse the
long-term consequences that poor lifestyle choices can have on appearance. Many consumers
realize that beauty and youthfulness come from inner health and are curious about how they
can enhance their appearance through proper diet, physical activity, and other healthful habits.
RDs are in a unique position to help consumers not just stay healthy as a result of their dietary
choices, but also look their best as well.

Nutrients, vitamins, and minerals have long been understood to have an influence on
appearance. For example, kwashiorkor, a severe protein and calorie deficiency, is associated
with skin lesions and light hair color, especially in children.? Pellagra, caused by niacin
deficiency, leads to flaky skin and dermatitis. Other B vitamin deficiencies can cause skin
rashes or cracks in the corners of the mouth. Although it's uncommon to see these types of
overt deficiencies today in the United States, diet and nutrition continue to have a significant
impact on overall appearance.

This continuing education course identifies and examines current evidence about the role of
nutrition in beauty. It explores the effect of dietary interventions and appropriate
supplementation on reducing acne and wrinkles, managing skin dryness, and strengthening
hair and nails.

Skin

The skin is the largest organ in the human body. Its main function is to act as a barrier to
protect the internal organs against pollution, toxins, dangerous microbes, and the environment.
Underneath the top layer, the epidermis, the other layers of skin are connected to a vast
vascular network that helps maintain healthy tissues, aids in wound healing, controls blood
pressure, and mediates immune reactions. Due to this direct connection with the bloodstream,
the skin usually is the first place nutrient deficiencies can be visibly identified, such as the
common skin ailments seen with certain B vitamin deficiencies and protein malnutrition.* The
addition or avoidance of certain foods, nutrients, and dietary supplements can affect other
skin-related complaints such as acne, skin dryness, and wrinkles.



Acne and Diet

Acne is a common skin condition that leads to pustule formation on the face, back, or chest.
It's believed to affect 40 to 50 million people in the United States, making it the most common
dermatologic condition.®> Acne is a complex condition and the exact pathology isn’t clearly
understood. The inflamed pustules commonly seen in acne are related to the colonization of
the skin’s sebaceous cells by a type of bacteria called Propionibacterium acnes. This
colonization increases inflammation of the skin, leading to increased sebum production, which
causes a blockage of the follicular opening. The blockage can trigger an immune response that
results in an inflamed pustule.®

Insulin and insulinlike growth factor (IGF-1) also may be culprits in the formation of acne
pustules. Insulin specifically has been shown to elicit a hormonal response that increases
sebum production, making acne worse. IGF-1 tends to peak during the teenage years and
works hand in hand with other growth and sex hormones, such as testosterone, to increase
sebum production.® Teenagers who have high levels of IGF-1 also tend to have more acne
pustules.” Women with polycystic ovary syndrome, typically characterized by hyperinsulinemia
and high IGF-1 levels, also often have acne.® The relationship between these hormones and
acne isn’t clearly understood, but it seems as though acne is a complex interaction between
bacterial colonization, hormones, and inflammation.

Dietary interventions to help reduce acne have focused on decreasing insulin levels to help
control sebum production. In 2007, Smith and colleagues assigned 43 male acne patients to a
dietary intervention trial. Roughly one-half of the subjects were assigned a low-glycemic diet;
the remaining participants weren’t assigned any specific intervention. The subjects were asked
to follow their assigned diet for 12 weeks. After 12 weeks, the total number of acne lesions had
significantly decreased in the experimental group that had followed the low-glycemic diet. This
group also lost weight and had improved insulin sensitivity when compared with the control
group.® This study suggests that there may be a connection between dietary glycemic load,
insulin sensitivity, and acne, although further research is needed to fully understand this
connection.

I's commonly believed that eating chocolate causes acne. There have been only a few studies
that have examined this belief, and better-designed studies are needed to determine if there is
a true connection. The most thorough study on this topic to date, which was conducted by
Fulton and colleagues, requested that study participants consume 1,200 kcal of chocolate
daily. It was found that there was no significant increase in sebum production even after
consuming such an enormous amount of chocolate.®

In a 2005 correlational study, Adebamowo and colleagues examined the connection between
dairy intake and acne. Data from the Nurse’s Health Study Il were used to evaluate the
possible link between drinking milk during adolescence and reports of physician-diagnosed
severe acne. A positive association was found between total milk consumption and acne
diagnosis. This connection also was seen with other dairy products such as cream cheese and
sherbet. Researchers believe that dairy products may increase sex hormones, which increase
sebum production, leading to an increase in acne.*



Based on current research, dietary recommendations for the management of acne should
focus on decreasing the intake of high-glycemic foods, which are generally high in sugar or
refined carbohydrates and low in nutrient content. Considerations also may be made to
eliminate or reduce dairy intake, but adequate calcium intake may then become a concern. At
this time, further research is needed to determine the exact protocol for reducing acne through
dietary interventions.

Acne and Dietary Supplements

Many dietary supplements and herbs also may be effective in treating acne. Traditionally, acne
has been treated with antibiotics to help control the overgrowth of P acnes. The problem with
this type of treatment is that antibiotics also can reduce levels of helpful bacteria, such as
Staphylococcus epidermidis, found on the skin. Therefore, pre- and probiotics are being
researched as a possible alternative to traditional antibiotic treatment to help maintain the
skin’s natural microbial balance. A 2013 study identified that the microorganism S epidermidis
may have an inhibitory effect on the growth of P acnes.*® However, further research is needed
to determine whether probiotics should be applied to the skin directly or if they should be taken
orally to have an effect on reducing acne. Also, ideal microbial strains and dosages need to be
determined before a specific recommendation can be made.

Since acne is related to inflammation, anti-inflammatory and antimicrobial herbs and dietary
supplements have been used to treat acne. Several herbs, such as Oregon grape root,
goldenseal, and yellowroot, contain berberine, an active ingredient that helps inhibit the activity
of P acnes, acting as an antimicrobial and anti-inflammatory agent. Ideal dosages of these
herbs for acne haven't yet been determined.®

Turmeric, a popular Middle Eastern spice, has long been known to have antibacterial and anti-
inflammatory properties. The active ingredient in turmeric is curcumin, which works to reduce
inflammation by scavenging free radicals that can damage DNA and cell membranes.** The
suggested dosage of curcumin is 400 to 600 mg three times daily because curcumin is poorly
absorbed into the bloodstream. Fresh turmeric also can be added as a spice when cooking for
a similar anti-inflammatory benefit.*

Omega-3 fatty acids, due to their anti-inflammatory properties, have been investigated due to
the inflammatory response caused by bacterial overgrowth and linked to an increase in acne
pustules. But, research studies evaluating omega-3s and acne have shown mixed results.
Khayef and colleagues examined the effect of omega-3 supplements containing 930 mg of
EPA on 13 individuals with inflammatory acne. Other dietary factors remained unchanged
during the study. The researchers found that eight of the participants had an improvement in
the number of acne pustules, whereas four individuals reported worsening of acne with the
omega-3 supplementation.'® Another small case study found that subjects saw a significant
decrease in acne pustules after using a dietary supplement containing 1,000 mg of EPA after
two months.!’ At this time, although omega-3 fats are known to be anti-inflammatory, it isn’t
clear if they’re effective for the treatment of acne, and ideal dosages have yet to be
determined.



Vitamin B1, supplementation has been linked to an increase in acne pustules. A 2015 study by
Kang and colleagues found that supplementation of B1, led to the development of ache due to
a change in the metabolism of P acnes. Supplementation with vitamin B, lead to the creation

of compounds called porphyrins, which have been previously shown to increase inflammation,
leading to increased acne lesions.®

Research into dietary supplements and acne has shown mixed results overall. There’s some
evidence that certain anti-inflammatory herbs and spices may be beneficial, but ideal dosages
have yet to be determined. Probiotics have shown promise in acne treatment, but specific
microbial strains and dosages haven’t been identified.

Skin Dryness and Dullness

Skin dryness is related to poor hydration in the cells, which causes cells to contract. True
dehydration can lead to flaky, dry, dull-looking skin, but drinking more water doesn’t always
help improve dry skin. Other factors that may lead to dry skin include dry, winter weather; the
use of certain soaps; and excessive sun exposure. However, sometimes skin remains dry
even without these environmental factors at play due to eczema or other types of chronic dry
skin conditions. Their underlying causes must first be treated, but diet can help improve them.

In order for skin cells to stay hydrated, the cells need to contain the proper types of fatty acids
to help hold in water. The connection between skin moisture and dietary fats was first
described in the 1930s, when unsaturated fats were excluded from the diets of rats.
Researchers Burr and Burr found that rats developed a type of scaly dermatitis when the
essential fatty acids, specifically linolenic and linoleic acid, were eliminated from their diet.®
This research initiated an interest in how dietary fat can help skin retain moisture. To date,
much of the research on skin dryness and diet has been conducted on subjects with atopic
eczema, a skin condition that causes inflammation, flaky skin, and redness.

Certain polyunsaturated fats seem to play the biggest role helping skin retain moisture. The
main roles of polyunsaturated fatty acids (PUFAS) in the skin are to maintain fluidity and
flexibility in the cell walls as well as help with the synthesis of intercellular lipids that help with
hydration. Most diets are adequate in PUFAs; therefore, it's believed that those with
deficiencies in linoleic acid metabolism are most at risk of developing eczema.?° PUFAs also
are precursors to eicosanoids that help regulate inflammation levels, which can increase skin
dryness.

Specifically, two types of PUFAs have been studied in regard to skin moisture: gamma-
linolenic acid (GLA) and omega-3 fats. Both have had positive results in helping improve skin
dryness. Omega-3 fatty acids, specifically EPA and DHA, have been shown to help reduce
overall itching and scaling of the skin. In one study, subjects with dermatitis, or flaky skin, were
given 1.8 g of EPA daily and were found to have a significant decrease in itchiness and
improved moisture in the skin.?* Dosages of up to 4 g of fish oil daily may be safe for those
who don’t have any diseases related to blood clotting.??

GLA, found in evening primrose oil, borage seed oil, and black currant seed oil, is also an anti-
inflammatory omega-6 fatty acid. GLA is believed to modulate the inflammatory response by



working as a precursor to eicosanoids and prostaglandins.?® However, research findings are
still unclear about the dosage and efficacy of GLA in the improvement of dry skin. A 2008
study found that supplementation with 500 mg of evening primrose oil, high in GLA, showed a
96% reduction in symptoms in patients with eczema after five months.?* Conversely, a 2013
review of 27 studies on evening primrose oil and borage seed oil found no significant effect on
eczema symptoms across all studies.?® Although there’s some promise in the utilization of GLA
to help improve skin dryness, further research is needed to determine its effectiveness and
ideal dosages.

Other nutrients also have been identified in helping maintain skin hydration levels. A 2003
study by Boelsma and colleagues identified several dietary factors correlated with sebum
production, low epidermal pH levels, and skin hydration. Researchers found an inverse
association between serum vitamin A levels and sebum content, as vitamin A has been known
to reduce the activity of the sebaceous cells. The same study found that high levels of serum
B-cryptoxanthin, a carotenoid, were correlated with increased skin hydration, but only in men.
The primary limitation of this study was that serum nutrient levels were measured, instead of
directly measuring nutrient levels from the skin itself.?® Further research is needed to
determine exact nutrients that can help improve skin moisture.

Aging

Biological attractiveness is based on youthful appearance of skin; therefore, those who have a
desire to appear younger can do so by reducing the aged appearance of the skin. Aging of the
skin can be exacerbated by a variety of factors including environmental pollutants, smoking,
diet, and stress.?” Two common qualities of an older appearance are wrinkled skin and loss of
skin elasticity.

There are several foods that have been found to be possibly protective against skin damage
that may lead to wrinkles. A 2001 study followed 450 subjects of various ethnicities living in
different parts of the world to determine the connection between diet and sun damage. It was
found that people with a diet high in vegetables, legumes, olive oil, and fish had a lower risk of
sun damage. Foods that increased wrinkling from the sun’s rays included butter, margarine,
milk products, meat, carbohydrates, and sugar.?®

A larger 2007 study analyzed data from the National Health and Nutrition Examination Survey
to examine the connection between the appearance of the skin and diet. This study focused
specifically on skin wrinkling, senile dryness, and skin thinning. The data revealed that women
older than 40 with lower intakes of protein, dietary cholesterol, phosphorus, potassium, vitamin
A, and vitamin C had a more wrinkled appearance. Women with drier skin, which can lead to
increased wrinkling, also had lower intakes of vitamin C and linoleic acid.

The strongest correlation was found between vitamin C intake and wrinkled skin, even when
confounding variables were controlled for. This may be due to the antioxidant effects of vitamin
C. Vitamin C plays a role in collagen formation and skin regeneration, and has been found to
be photoprotective. However, at this time, it's unclear whether it's the vitamin C itself that’s
protective or if it’s a diet high in foods that contain vitamin C, as well as other antioxidants and
nutrients, such as fruits and vegetables.?®



Topical Antioxidants

Foods and nutrients with antioxidant properties may play an important role in the prevention of
aging due to their ability to reverse damage caused by free radicals. Free radicals are formed
via normal human metabolism, ultraviolet exposure, and certain lifestyle factors such as
alcohol consumption and smoking. These molecules cause damage to DNA and cell
membranes.®° Over time, the body’s natural antioxidant levels decrease and free radical levels
increase, leading to an aged appearance. Due to their importance in aging, foods and nutrients
with antioxidant properties have been used both topically and orally to help prevent wrinkling
and the appearance of aging.

Vitamin E, a fat-soluble antioxidant, is found in foods such as vegetable oils, seeds, and meat.
The most active form of vitamin E in terms of aging and wrinkle prevention is A-tocopherol,
which also has been shown to have the highest antioxidant activity of all the tocopherals. In
animal studies, the application of A-tocopherol has been shown to have a photoprotective
effect against sunburn when applied directly to the skin.®' Similar results also have been found
in humans; when tocopherol creams are applied directly to the skin, an improvement in sun-
related aging has occurred.*

Vitamin C, a potent antioxidant found in various fruits and vegetables, may help fight wrinkles
due to its role in collagen formation.?® When applied topically, it has been shown to boost
collagen production. Vitamin C has been studied extensively and found to protect against sun
damage by helping reduce sunburn after exposure to both UVA and UVB radiation when
applied topically. As a result, it has been added to multiple sunscreen and after-sun products
to help scavenge free radicals and heal skin that has been damaged from sun exposure.® Few
human studies have shown the improvement of wrinkles via topical application of vitamin C;
however, more research is needed to determine the exact dosage and the best way to
maintain the antioxidant activity of the vitamin in a packaged product.?

When applied topically in combination, vitamins E and C may create a synergistic effect in
helping protect the skin from sun damage.®® In a 2003 study published in the Journal of the
American Academy of Dermatology, researchers applied a 15% vitamin C and 1% vitamin E
solution to pig skin for four days and compared the skin with a control group that didn’t receive
the solution and two groups that received only a vitamin E or a vitamin C solution. During those
four days, the pig skin received various levels of radiation and researchers measured the
antioxidant protection factor, number of sunburn cells, and degree of redness. Those in the
group that received the combination of vitamin E and vitamin C were four times more protected
against sun damage than were those in the other groups.*

Dietary Supplements

Dietary supplements also may help with preventing or reducing the appearance of wrinkles.
Vitamins E and C can be used orally in addition to topically to help prevent wrinkles and sun
damage. In a 1998 study, 40 subjects were given 2 g of A-tocopherol and 3 g of vitamin C per
day. Subjects found that the combination of these two vitamins had a pronounced synergistic
and photoprotective effect. Researchers believe these effects are related to the antioxidant
activity of vitamins C and E.*® Unfortunately, the dosages in this study were much higher than



that which most people can consume in a normal diet and than the Recommended Dietary
Allowance.

Loss of skin elasticity is caused by a general decrease of collagen in the skin and can be a
natural part of the aging process. Collagen’s main role is to maintain skin integrity and firmness
and promote wound healing. One study found that taking oral collagen supplements may help
maintain skin elasticity. Women between the ages of 35 and 55 were given 2.5 g to 5 g of oral
collagen for eight weeks and were found to have a significant increase in skin elasticity when
compared with those who didn’t take any supplements.®’ Collagen also has been injected
directly into the skin to help improve the appearance of wrinkles and scars.*

Turmeric also may help improve collagen deposition. A 2006 study used curcumin to help with
cutaneous wound healing in rats. The curcumin was found to increase collagen synthesis and
cell growth in the wounded areas. The rats were able to heal much faster than those who didn’t
receive the curcumin treatment. Further clinical trials are needed to determine the dose of
curcumin necessary to help prevent wrinkles; at this time, adding turmeric as a spice to food
may be a safe way to achieve some of the benefits.

There isn’t sufficient evidence to recommend a specific protocol of dietary supplements for
antiaging or wrinkle prevention. Adding certain foods with active ingredients to the diet may be
a safe and healthful way to help prevent photoaging and wrinkles. For example, foods high in
vitamin C do seem to be protective against sun damage and wrinkling, but it's unclear whether
it's the vitamin C itself found in the food or another factor in vitamin C-rich foods that’'s
protective. Foods high in vitamin C, such as some fruits and vegetables, have many other
health benefits in addition to their potential to reduce wrinkles. Based on the review of the
research, foods high in antioxidants, whether vitamin C or E or curcumin seem to have a
positive effect on protecting the skin from sun damage and wrinkles. As more is discovered
about these nutrients and their therapeutic properties, researchers will be able to determine
more precisely how consumers can use them to remain looking youthful and vibrant.

Hair and Nails

Hair loss affects approximately 80% of men and 50% of women. Both hair and nails are made
from a protein called keratin. Therefore, any factor that affects hair usually will also affect nails.
The cause of hair loss or brittle nails isn’t always clear, but it may be related to anemia, fungal
infections, and possibly a deficiency in L-lysine or other amino acids.* It's also common to see
hair loss after significant weight loss or bariatric surgery.** However, sometimes the exact
cause of hair loss is unclear, especially when nutritional deficiencies may not be present.

For premenopausal women, iron deficiency is common because of monthly menstrual blood
loss and in pregnancy. It's less common for males and postmenopausal females to have iron
deficiency. Some studies have indicated that women with low ferritin levels tend to have hair
loss. However, the evidence is insufficient to recommend supplementation across the board.*?

Vitamin D deficiency also may be linked to hair loss. Several tissues in the body, including the
skin and hair, use vitamin D for optimal functioning. A 2002 animal study used genetically
modified mice that lacked a specific receptor site for vitamin D. This inability to absorb vitamin



D led to complete hair loss and a condition similar to alopecia in humans by 8 months of age.*®
A 2013 study observed that women with hair loss had significantly lower levels of serum
vitamin D compared with women not experiencing hair loss. This study was only observational,
therefore, further research is needed to determine the exact connection between vitamin D
status and hair loss.*

Hair regrowth after loss has been shown to be successful via supplementation with omega-3
and -6 fats and certain antioxidants. A 2015 study evaluated the effect of a dietary supplement
of omega-3 and -6 fats, from black currant seed oil and fish, in combination with certain
antioxidants on hair loss and regrowth in 120 female subjects. After six months, subjects
reported a significant increase in hair regrowth and hair diameter.*®

Brittle, easily cracked nails may have many causes. Excessive contact with chemicals, aging,
and certain medical conditions, such as hypothyroidism, all may influence the appearance of
nails. There are a few nutritional factors that may have an influence on the strength of nails.
Biotin, a B vitamin, commonly has been used to help strengthen hair and nails. A Swiss study
published in 1993 found that biotin supplementation of 1 to 2 mg per day for two months
increased nail strength by 25% in approximately 63% of subjects.*°

Overall, strong hair and nails may be attributed to multiple factors. First, it’s critical to look for
any underlying medical conditions or nutrient deficiencies that may be causing hair loss or
brittle nails. Once those are corrected, biotin supplementation can be considered and may be
effective for some people. There’s no established Recommend Dietary Allowance for biotin—
only an Adequate Intake level, which is currently set at 30 mcg per day for adults.

Conclusion

Overall, nutrition can have a significant impact on overall appearance, affecting skin, hair, and
nails from the inside out. Diet and certain dietary supplements have the potential to help
reduce acne, decrease wrinkles, and strengthen hair and nails. The study of beauty and
nutrition continues to evolve as more research is conducted. There’s significant interest in this
subject, especially with the aging population. RDs can be at the forefront of this area of study,
implementing evidence-based practices to help people look and feel their best.

—Ana Gabriela Reisdorf, MS, RD, CDE, is a Lake Forest, California nutrition consultant, writer,
and editor of the diet review website RateMyDiets.com.

Click Here for Patient Handout
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Quiz

1. What is the best way to improve overall appearance in the long term?
A. Expensive beauty products

B. Lifestyle choices, including diet and not smoking

C. Cosmetic surgery

D. Always using sunscreen

2. What causes acne?

A. Eating lots of desserts, such as chocolate and ice cream

B. Improper skin hygiene, such as not washing your face daily

C. A complex interaction between bacteria, hormones, and inflammation
D. A diet high in fat, especially saturated fats

3. What is one dietary recommendation that has shown some success with controlling
acne pustules?

A. A low-glycemic diet to control insulin levels

B. A low-fat diet to help people lose weight

C. A low-protein diet

D. A low-chocolate diet

4. Traditionally, antibiotics have been used to treat acne, but now there’s some interest
in using probiotics instead. What is the reason?

A. Probiotics seem to work better to prevent acne.

B. Probiotics are less expensive than antibiotics.

C. Antibiotics kill even helpful bacteria, and probiotics promote healthful bacteria.

D. Probiotics are easier to use than antibiotics.

5. What is the primary dietary factor that influences skin dryness?
A. Carbohydrates

B. Protein

C. Dairy

D. Essential fatty acids

6. What are the two types of fats that seem to be most involved in maintaining skin
moisture?

A. Gamma-linolenic acid (GLA) and omega-3s

B. GLA and omega-6s

C. Saturated fats and GLA

D. Polyunsaturated and saturated fats
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7. Foods that were found to be protective against wrinkling, based on a 2011 study,
included which of the following?

A. Butter

B. Dairy products

C. Red meat

D. Vegetables

8. Which vitamin was found to be most protective against wrinkling based on National
Health and Nutrition Examination Survey data?

A. Vitamin A

B. Vitamin E

C. Vitamin C

D. Thiamin

9. Which of the following has been most closely associated with improved skin collagen
deposition?

A. Vitamin C

B. Turmeric

C. Omega-3 fats

D. Biotin

10. Hair loss is commonly seen in which of the following?

A. In people who’ve had significant weight loss or bariatric surgery
B. In vegetarians

C. In men only

D. In people who wash their hair too often
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