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Introduction 

• Bones, in general, reach 90% of their peak mass
in people aged 20 years. Therefore, a possible
solution could be making sure there is maximal
acquisition of bone mineral content (BMC) to
compensate for the age-related bone loss.

• There are a lot of effective preventive tools to
prevent osteoporosis.

• One of the most effective strategies against
osteoporosis is physical activity (PA) practice.
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Introduction 

• The best diagnosis known for osteoporosis is done by
performing dual-energy X-ray absorptiometry (DXA)
scan which measures BMD, and this is considered to be
the reference standard for diagnosis.
– DXA can also measure geometric indices of bone

resistance that can be evaluated in the area of the femoral
neck (FN); these indices include cross-sectional area [CSA],
cross-sectional moment of inertia [CSMI], section modulus
[Z], buckling ratio [BR] and strength index [SI])

– DXA can also evaluate composite indices of femoral neck
strength (compression strength index [CSI], bending
strength index [BSI], and impact strength index [ISI])
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Introduction 

• The aim of the present study was to compare 
bone health parameters (BMC, BMD, 
geometric indices of FN strength [CSA, CSMI, 
Z, BR, SI] and composite indices of FN strength 
[CSI, BSI and ISI]) in young adult inactive 
women and young female handball players.

– We hypothesized that young adult women who 
practice handball have greater bone health 
parameters compared to inactive females.
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Material and methods

• The subjects who accepted to be in the present
study are young adult women.

• They were 38 volunteers between the ages of 20
and 32.
– one group of 18 inactive women and another group of

20 female handball players.

• None of the subjects smoked, and none of them
suffered from any considerable orthopedic
problem or any disorder such as diabetes known
to affect bone metabolism.
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Material and methods

• Body composition and bone measurements:

– Lean mass and fat mass

– BMC and BMD

– Geometric indices of hip bone strength (CSA, 
CSMI, Z, SI and BR)

– Composite indices of femoral neck strength (CSI, 
BSI and ISI)
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Material and methods

• Procedures of Physical Performance Tests:

– Maximal aerobic velocity

– Jumping performances

– Force-velocity power (FV) on cycle ergometer

– Sprinting performance

– Maximal strength measurements 
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Material and methods

• Questionnaires:

– Sleep Quality

– Daily Calcium and Protein Intakes

– Physical Activity
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Results 
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Discussion 

• In the present study, two groups of young adult women were
compared (handball players vs. inactive young adult women).

• We noticed a clear difference in the results regarding various bone
health parameters such as WB BMC, BMD and Z which had a
remarkably greater value in female handball players compared to
inactive women.

• Similarly, LM, PA,DPI and DCI had a remarkably greater value in
handball players compared to inactive women.

• In contrast, FM percentage, BR and ST had a remarkably greater
value in inactive women compared to handball players.

• However, age, weight, BMI, FM, CSA, SI, CSI, BSI, ISI and sleep
quality did not show any significant differences when comparing
the 2 groups.
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Discussion 

• Our results showed clear differences in several physical
performance variables. 1-RM bench press, 1-RM leg
extension, 1-RM leg curl, 1-RM squat, 1-RM deadlift,
VJ, HJ, throwing velocity, FV power, MAV, SJ and CMJ
had a remarkably greater value for the handball players
compared to inactive women.

• These results seem to be logical since practicing
handball improves jumping performance, lower limb
strength and upper limb strength.

• On the other hand, 20 m sprint duration (seconds)
yielded a higher score in inactive women compared to
handball players.
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Discussion 

• FM was positively correlated to WB BMC but negatively correlated
to SI, CSI, BSI and ISI.

• FM percentage was positively correlated to BR but negatively
correlated to L1–L4 BMD, TH BMD, FN BMD, SI and CSI.

• Our results are in accordance with the results of many preceding
studies which were done on young adults that have showed that
body weight, BMI and FM were negatively associated to composite
indices of FN strength.

• The excess of FM may negatively affect FN strength composite
indices.

• For this reason, the implementation of strategies aiming at reducing
FM excess should be done to prevent the incidents of fractures
associated to in a later phase of life to osteoporosis.
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Discussion 

• DPI and DCI were positively correlated to WB
BMC, BMD and Z but negatively correlated to BR.

• The associations between DPI and DCI with bone
variables have been demonstrated by two
previous studies conducted on young adults.

• The yielded results affirm the importance of
protein and daily calcium intakes for bone health.

15



Discussion 

• Strong correlations between maximal strength
parameters and BMD values.

• Strong correlations between MAV and BMD
values.

• Strong correlations between absolute power and
BMD values

• Strong correlations between jumping
performances and BMD values.

• Correlations between sprinting performance and
BMD values.
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Limitations 

• The first limitation is that the study’s nature is cross-sectional, and
therefore, a causal relationship between handball practice and
bone health parameters cannot be confirmed.

• The second limitation is that the number of subjects is low in both
groups; however, there were enough power values which made
running the analyses and testing the differences between the 2
groups regarding bone health parameters possible and credible.

• The third limitation is that we did not assess many bone health
correlates (such as hormones and vitamin D levels).

• The fourth limitation of our study is that visceral FM was not
evaluated. It is well known that visceral fat has a deleterious effect
on bone health parameters.

• The last limitation was the lack of use of a specific PA questionnaire
to measure the effect of mechanical strain on BMD.
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Originality 

• Nevertheless, based on our knowledge,
comparing bone health parameters (BMC,
BMD, geometric indices of FN strength [CSA,
CSMI, Z, BR, SI] and composite indices of FN
strength [CSI, BSI, and ISI]) in inactive young
adult women and young female handball
players has been done for the first time in the
current study.
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Conclusions 

• To conclude, our study suggests that handball
training is affiliated with greater bone health
parameters in young adult women.

• As a result, practicing handball during young
adulthood years could protect from the risk of
contracting osteoporotic fractures later in life.

• Finally, selecting proper training programs in
the duration of young adult years ought to be
adapted accordingly.
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