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The impact of female athlete £
triad on bone health »* | |

by Lisa Schofield .
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+ Traditionaly, the friad imwlves decrezsad bone mineral denaity, disordered eating snd imeguiar menstnesfion
+ [Enengy deficiancy relafive o cakrie consumpfion znd expenditure neaded to support homeostzsis underpin the commen iriad condition.
+ Aithough missing the obvious component of mensirual issues, afietic men are at fisk for triad consequences.

called “triad” for short), a syndrome of three clinical factors created by nuirient
depletion that accelerates bone aging and energy fluctuations, as well as
disrupts menstruation.

Although women have always been involved in competitive athletics, the number of female professional
athietes has grown significanthy. For example, according fo the Intermational Olympic Committes (00,
female participation in the 1984 Summer Olympics in Los Angeles was 23%, and was on track for 2020
in Tokyo at an estimated 49%. Winter sports have also seen a fremendous rise in female parbicapation,
jumping from 22% in Sarajevo’= 1984 Winter Olympics to 41% in the 2018 Winter Olympics held in
PyeongChang.

Competitive female athletes also are contrbuting to the vigorous growth of the global sports nutrition
market, which was valued at $15.6 bilion in 2019, and is expected to enjoy a robust compound annual
growth rate (CAGH) of 8.9% from 2020 to 2027, according to Grand View Besearch. The firm noted
products in demand are protein bars, energy drnks and dietary supplements to fuel performance in
endurance and strength, as well as to bum fat.

Competitive female athletes are hyperfocused on body weight and fat by necessity, especially in sports
such as dwving, gymnastics, figure skating, long distance running and swimming. Attaining top shape is
a practice often charactenzed by extreme eating behaviors [or "disordered eating”) as calorie count and
composition are almost fanatically monitored.

According to certified sports nuiritionist and endurance sports coach Matt Ftzgerald, one body mass
index (BMI) for female athietes does not fit all types of sports. In his book *Racing Weight,” he specified
the goal is 12% body fat for female runners, 12% to 16% in cycling, 19% to 219% for swimming, 12%
to 15% in tnathletes and 11% when focused on cross-country sliing. A healthy body fat percentage for
nonathletic, but in-shape women is 18.5% to 24.9%.

And hersin lies the spark that can ignite the onset of tiad—the only way to control one's body fat
percentage is through calonic consumption and expenditure. Such dramatic diet and exercise habits create
the triad, which one group of researchers descrbed as *the interelationships among energy availabiity,
menstrual function and bone mineral density (BMD), which may have clinical manifestations including
eating disorders, functonal hypothalamic amenorthea [missed menstruation] and osteoporosis.™

A different kind of “FAT” can affect athletic women—female athletic triad (often
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Competitive female athletes are hyperfocused on
body weight and fat by necessity, especially in
sports such as diving, gymnastics, figure skating,
long distance running and swimming.

A review in the Journal of the Amencan Acadamy of Orthopaedic Surgeons detailed that the syndrome
was first defined in 1992, with diagnosis requiring the presence of osteocporosis, an eating disorder and
amenomhea.? The definiion was refined in 2007 as a spectrum disorder invohving low energy availabdity
{with or without disordered eating), menstrual dysfunction and low BMD. With the revised definition, all
three components needed not be present for a triad diagnosis.

Further, according to the review authors, women athlstes with one risk factor (component) had a 15%
to 21% increased risk of stress fractures, while exhibiting two components increased the nisk up to 30%,
and three, up to 50%. Additionally, when assessing the specific components of the tnad, the prevalence
of menstrual imegulanties among high school female athietes ranged from 18% to 54% based on data
collected from selff-reported guestionnaires.

In women, estrogen and progesterone levels are impacted dramatically by regular strenuous physical
exertion, and these fluctuating hormones can inhibit normal menstruation, while low body fat and
estrogen can cause amenorthea. According to a presentation by John Ornis, D.0., female athletes wath
tnad-induced amenomhea have up to a four-fold increased risk of stress fracture, az well as a 10% o
20% reduced lumbar spine BMD compared to athletes with normal menstruation.

In one study, 239 female athletes with lnown infrequent or ceased peniods were assigned to a low-,
moderate- or high-nsk category using the Female Athlete Tnad Cumulatve Fisk Assessment Score
(25.5% were deemed moderate nisk, and 3.8% high risk), and followed to identify number of bone stress
injuries during sports participation.? One or more bone stress injunes occumed in 10.5% of athletes
as=igned to rsk groups.

The effects go beyond weakened bones and failure to menstruate, though. Research has shown that
women athletes with tnad expenence more stress fractures, musculoskeletal injunes, arxiety, depression,
poor or skewed self-esteemn, and even increased mortality* The condition has far-reaching tentacles that
abrade physiological resilience.

A cohort of 163 teenage female athletes competing in eight interscholastic sports were examined
throughout each athlete’s sports season to assess the relationship between disordered eating, menstrual
dysfunction and low BMD.® The researchers discovered that 61 (37.4%) of the participants suffered 80
musculoskeletal injuries, which were azsociated with disordered eating and amenorrhea’oligomenomrhea
(iregular menstrual blood flow). The findings indicated that these factors, along with low BMD —triad —
were linked with a higher rate of musculoskeletal injunes.

The findings were validated by the same authors in another study, this one on B high school female
athletes competing in interscholastic cross-country and track who were followed dunng their sport
season B At the study’s end, 38 runners [42.79%) had at least one musculoskelstal injury, and again, an
association existed between the rate of injunes and disondered eating, obgo/amenorrhea and low BMD.
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Trad is & global concern. Researchers sought to determine the
prevalence of tnad among the Malaysian population of female athletes
across a wide range of sports.” The 67 elite athletic parbcipants ranged in
age from 13 to 30, and were divided into lean and non-lean groups. The
study authors found that the prevalence of female athletes who were at
nzk of menstrual megulanty, poor bone quality and eating disorders were
47 6%, 13.3% and 89 2%, respectively, in the leanness group; and 14.3%,
8.3% and B9.2%, respectively, in the non-leanness group —showing
a significant difference between lean athletes and non-lean athletes,
suggesting that triad may be more common for women in sports that
emphasize or require a lean physigue for competitive achievement.

Role of supplementation

While reams have been wntten discussing the winding pathways
entangling homones and other biochemicals to create the triad nisk
factors and subseguent presentations, it is important to note that some
peychological and behawvioral components of fnad cannot be addressed
by supplementation. Formulating for female athletes who need to fulfill
athletic goals through acquiring and maintaining very lean body mass,
however, is an ideal opportunity.

Cyriz noted the importance of making sure female athletes get enough
calones and nutrition to support the amount of activity they do. *This
helps bone development by recenang at least 1,300 mg of calcium and
600 nternational units of witamin D a day,” he added.

Bone support to preserve BMD looms largest for this particular group
as it will have felong implications. “Arguably, sports supplements have
been missing out on the female athlete’s attention as the products have
been typically marketed toward male athletes,” observed Anne Roksvag,
senior product manager with MattoPharma ASA, Oslo, Morway. “To the
extent sport supplements have been spealking to women, key focus
seems limited to protein supplements and weight management.”

While regular exercise is known to improve bone strength and density,
athletic women with triad illustrate an exception occurs with every rule.
Key nutrients such as calcum, and vitamins O and K2 that have been
predominantly associated with an older demographic are proving highly
relevant for the market of women's sports nutrition, she pointed out.

“As low bone density is one of the components in female athlste triad,
formulating to optimize calcium is important to enhance and strengthen
BMD for this group of young women. However, if calcium is not paired
with vitamin K2 as MK-7 and vitamin D3, calcium is not optimally utilized
for strengthening their bone health.”

One tnial showed a three-year daily dose of 180 mog Menall7
improved bone mineral content, BMD and bone strength.® Another
study showed that healthy prepubertal girls taking 45 mog MenaQT daily
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improved activation of osteccalcin, resulting n more osteccalcin working
to grow bone and improving BMD.? This study is of particular relevance
as top competitive female athietes tend to be fully imvested in their sport
as young as age four.

Ange Himel, marketing coordinator, GELITA, agreed that in sports,
*bone problems can be significant. Sports of non-weightbearing nature,
such as endurance cycling, aso put many well-trained athletes at nsk of
low bone mineral density at premature age.'® Poor bone health ulimatehy
manifests as ostecporosis in later ife and is charactenzed by critically low
EMD and detenoration of the bone microarchitecture,” she commented.

GELITA= Bioactive Collagen Peptides FORTIBOMNE i=, Rimel described,
"a potential solution to protect against siress fractures in sports as it is
shown in our patent (#10,34,283) to stimulate the osteoblast actiity to
increase bone matrx coflagen, resulting in improved bone stability and
flesaibility. FORTIBOME stimulates bone collagen formation, counterbalancing
degradation and resulting in increased bone mineral density”

The ingredient’s potential impact on bone heslth was shown in an
observational study." Twenty-eight patients with different fracture
locations supplemented daily erther 10 g FORTIBOMNE or placebo. The
14 patients who received the Bioactve Collagen Peptides treatment had
a better bone health outcome than the placebo group.

According to their physicians, 79% of the patients in the supplemented
group had either a good or very good outcome. In the placebo
group, 21% were assessed as having a very good outcome. The data
suggested FORTIBOME may improve fracture recoveny.

Bone health support is cnbical for athletes, and a couple of companion
nutrients can help maintain overall health and peformance for
competitive athletes who adhere to resinictve diets.

OptiMSM brand methyisulforyimethane (MSM) demonstrates the ability
to upreguiate innate antioxidant capacity without directly neutralizing
free radicals, enabling the body to address the consequences of
training without inhibiting the adaptive response needed for physical
improvemnent, according to Tim Hammond, vice president sales and
marketing, Bergstrom Mutmtion.'® The ingredient may help balance
inflammatory and immune responses to vanous stressors ke exercize
and towins. ™ *By addressing the consequences of the sfress exerted by
training, OptMSM can help prowide relief from many downstream effects
on women athletes,” Hammond said.

Another supplement that may be useful in helping female athletes
to achieve their fraining and competitive goals (and potentially reserve
energy) is a natural testosterone production booster, such as LJ100
Tongkat ali from HP Ingredients. According to CEQO Annie Eng, one study
showed that in women who took 400 mg LI 00 daily for five wesks,
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total testosterone increased by 48.6%, free testosterone increased by 122% and muscle force increase
by 13.79%." Sex hormone binding globulin {(SHB(G) concentration decreased by 20.8%. “The increase in
free testosterone in women is thought to be due to the significant dedine in SHBG concentrations,” Eng
explained. “The study affirms the ergogenic benefit of LJ100 through enhanced muscle strength.”

A redefinition

Soientific evolution sometimes creates the need to change an onginal definition. In 2014, 10C convened
an expert panel to update its 2005 consensus statement on female athlete triad.'™ Apparently, men can
get triad, too, albeit without the obvious menstrual difficulties.

|2 noted that since 2007, reseanch and dinical expenence revealed that what underpins the tnad is
an enengy deficiency relative to calore consumption and expenditure needed to support homeostasis—a
deficiency that also affects male athistes. The syndrome, 100 argued in ts update, "is not a tad of three
entibes of BEA [energy availability], menstrual function and bone health, but rather a syndrome resuling
from relatve energy deficiency that affects many aspects of physiological function including metabolic rate,
menstrual function, bone hesalth, immunity, protein synthesis, cardiovascular and psychological health.”

The I0C consensus group determined a more accurate moniker for this clinical phenomenaon is
*relative energy deficiency in sport” (RED-5), which they wrote, “refers to impaired physiclogical funchon
including, but not imited to, metabolic rate, menstrual function, bone health, immunity, protein synthesis,
cardiovascular healtth caused by relative energy deficiency.”

As= this niche of sports nutrition continues to expand with more understanding, opportunities may
abound to help female (and male) athletes who ngidly sustain very low body fat for athletic achievement to
aleo stave off effects such as low energy availability. +

Liza Schofield i= 2 vetaran writer and editor who got har stert inkervewing rock stars for national music megezines. She now wiites and
edits content for B28 media and suppliers in the netural health product indusirg. Schofield fhes served a8 editor for Vikz=min Retsilar znd
Mutrition Indusiry Exscutive, and prior to fhat s s=sociale editor for Whole Foods Magazine.
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