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What is Bone
Mineral
Density?
Bone mineral density (BMD) refers to the mineral content of bone, this is usually per unit
of bone. The lower your BMD the higher your risk for other health-related issues.
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Classifying a reduced BMD
Deterioration of BMD over time is preventable. A lower BMD can increase the occurrence of stress fractures
and bone injuries, often as a result of porous, brittle and/or soft bones.

What are the causes of reduced BMD?
Bone is a dynamic tissue that is always changing by means of bone remodeling. Bone remodeling describes bone
formation and bone resorption. When resorption is happening faster than formation, bone will be lost. The loss
of bone and subsequent reduced BMD can occur throughout the life cycle. This can lead to issues such as
osteoporosis (brittle bones) and osteomalacia (softening of bones). Some people are at a greater risk of low
BMD compared to others. Females, for example, appear to have higher risk - even more so after menopause. The
elderly also have an increased risk. In addition to age and gender, other risk factors include ethnicity, physical
activity, nutrition and genetics.

The role of genetics on BMD
Knowing your genetic predisposition towards an increased risk of lower BMD can be useful in allowing you to
make environmental changes to maximise your health and even your sporting performance. Our genes can impact
how we utilise vitamins and minerals involved in bone health, bone development and bone metabolism.

Dual-energy x-ray absorptiometry
Dual-energy x-ray absorptiometry (DXA) is considered the single best determinant of BMD and can provide a
glimpse into possible osteoporosis and fracture (broken bone) risk. Not everyone needs to undergo BMD
testing - criteria for such testing typically includes:
• postmenopausal women or men older than 50 years of age
• personal history of fracture as an adult
• family history of fragility fractures
• low body weight
• smoking
• alcohol use
• medications associated with bone loss
BMD tests will give you an insight into what is considered normal, however it is not 100% accurate in predicting
fractures, but it is a good place to start.
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The Science
Behind Your
Report
Your report has been developed using the latest scientific research. In this section we
will tell you how we personalise your results based on your ethnicity.
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The Science Behind Your Report
Your bone mineral density predisposition genetic risk score is based on the findings of genome-wide association
studies (GWAS) investigating the genetic variants linked to reduced bone mineral density.
Genome-wide association studies are an approach researchers use to identify the genes that contribute to a
particular trait. The method involves comparing two groups of people, one with a particular trait (in this case low
bone mineral density) and another group without it, and seeing which genetic variations (called single nucleotide
polymorphisms or SNPs) differ between the groups. These kinds of studies allow researchers to identify which
genetic variations are associated with physical traits, characteristics, and even health conditions.
Ethnicity is also genetically influenced, with people from the same ethnic group often sharing similar clusters of
genes passed down from common ancestry. Detailed analysis of genome-wide association studies has revealed
that the effect of certain genetic variations can differ slightly between ethnic groups, and therefore ethnicity
is an important variable to consider when calculating the effect of genetic results.
To create the most accurate picture of your genetic risk for low bone mineral density, your bone mineral density
predisposition score has been produced by considering your genetic results in the context of your ethnicity.
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Your Bone
Mineral
Density
Score
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Your Bone Mineral Density Score
In this report, we look at 102 genetic markers linked to BMD and fracture risk. Some of these genes, such as
CYP24A1, are associated with vitamin D metabolism, whilst others, like DGKD, play a role in calcium levels. Both of
these nutrients are important for optimal bone strength, and variants in these genes can suggest you might
need increased amounts of these nutrients to support optimal bone health.

You have a below average bone mineral density score
This puts you at a higher risk for having a low bone mineral density. It is advisable that you pay particular
attention to your intake of vitamin D and consider testing blood levels regularly.

Key gene results
BMD is a complex trait involving multiple interacting genetic factors, some of which are known to have a larger
effect than others. We have highlighted your personal genotype for key BMD risk genes below.
Genes tested

CYP24A1

DGKD

WNT16

SOX6
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Your genotype

Your genotype explained

AA

This gene codes for an enzyme which is a central regulator of
vitamin D metabolism, it helps to control the availability of active
vitamin D. You have two copies of the A allele which is associated
with reduced bone mineral density and raised parathyroid
hormone (PTH) levels.

CG

This gene codes for an enzyme which plays an important role in
responding to calcium levels and incorporating the mineral into
bone. You have one copy of the C allele which is associated with
reduced bone mineral density and increased fracture risk. You
should focus on your calcium intake.

CT

This gene plays a role in the regulation of cortical bone thickness,
making up 80% of bone mass. The Wnt pathway is a major
regulator of bone metabolism. You have one copy of the C allele
which is associated with reduced cortical bone thickness.
Consider putting a greater emphasis on resistance training and
bodyweight exercises to reduce your osteoporosis risk.

AA

This gene plays an essential role in cartilage generation and is
expressed during bone growth. This genotype is not associated
with lower bone mineral density. Those with this genotype may
not need bone density screenings at a younger age.
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Changing
your
Environment
In this section, we'll look at simple ways you can shape your environment to optimise your
BMD. Nutrition and lifestyle choices can influence normal bone structure and function.
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Changing your Environment
Calcium makes healthy bones
As we are sure you know, calcium is an important nutrient when it comes to BMD, and if we don’t get enough, our
bones will suffer. Reaching your calcium requirements from food should always be your first choice. Focus on
including milk, cheese and/or yoghurt at least once a day. Some green leafy vegetables also contain calcium but
not enough to meet your daily requirements. If you are lactose intolerant or have a milk protein allergy you
should consider a supplement. Milk alternatives are usually fortified with calcium so remember to read the label.

Don't forget about vitamin D
Vitamin D plays an important role in stimulating calcium transport, absorption and bone mineral regulation. The
best source of vitamin D is the exposure of your skin to sunlight. The creation of vitamin D from the sun varies
depending on skin tone, duration of exposure, sunscreen use, time of day, geographical location and age. Older
individuals synthesise vitamin D less efficiently because their skin is thinner. There are very few foods that
naturally contain vitamin D. If you want to focus on food to meet your requirements choose egg yolk, fatty fish,
certain mushrooms and milk (or milk alternatives) - just remember to check if the milk has been fortified
otherwise a supplement might be the way to go.
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Try some more vitamin K
Vitamin K, like vitamin D and calcium, plays an important part in
bone health. Vitamin K is easily attained through the food you eat,
particularly from dark green leafy vegetables, and interestingly
enough your gut bacteria helps you make your own vitamin K.

Keep an eye on your caffeine intake
Caffeine can reduce BMD; as a result, if you are at an increased
predisposition for low BMD, you should try to keep your caffeine
intake around two to four cups of coffee per day. Be mindful that
soda also contains caffeine as do certain teas - so keep your intake
as low as possible especially if you are a coffee drinker!

Fibre - friend or foe for your bones
Fibre is essential for good gut health and digestion, but excessive
fibre intake may interfere with calcium absorption. This can also
depend on the type of fibre. Inulin, a fibre found in onion, garlic,
leeks and banana could improve calcium absorption, whereas other
fibrous food containing phytates and oxalates can reduce the
uptake of calcium. If you are following a vegan or vegetarian diet
this is something to be wary of.

Watch your weight
Excessive or very quick weight loss can result in some loss of bone
mass - so stay away from those crash diets. If you are trying to
lose weight, do so slowly - this will not only ensure that you are
conserving your bone health but it will also increase your chances
of losing fat. Once you have achieved your ideal weight, maintaining
a healthy weight is essential. Low body weight or being
underweight is also associated with poor bone quality. Have a look
at your obesity report for effective ways to lose and/or maintain
your weight.

Try some weight-bearing exercises
Exercise is great for enhancing BMD. When we load our bones, this
stimulates them to grow. The best types of exercise from a BMD
perspective is load bearing; this could be weight training, or
something as simple as a walk. Exercise that does not include load
bearing, such as swimming and cycling, don’t appear to be effective
in enhancing your BMD.
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