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ABSTRACT

Objective: To determine the association of vitamin D and serum calcium with stress fractures in young athletes.

Methods: In this prospective case-control study, we included 160 young athletes who presented to the department of
orthopedics, CMH Abbottabad from June-2022 to January-2023. Among those there were 80 patients who presented with stress
fractures and 80 patients were those who presented with lower extremity fractures other than stress fractures. Serum calcium

and vit. D levels were determined in all patients.

Results: Mean age in patients with stress fractures (cases) was 20.3+6.1 years while those in control group was 21.7+8.4 years
(p-value 0.22). Mean vit. D levels were significantly lower in cases group; 24.64+11.2 ng/mL versus 30.2+14.7 ng/mL in control
group (p-value 0.007). Mean serum PTH levels were no statistically significantly different between the groups; 3.2+1.3 pmol/L
versus 3.4+1.7 pmol/L in cases and control group respectively, p-value 0.40. Serum calcium levels in cases were lower; 1.9+0.8
mmol/L in comparison to control group; 2.1+0.7 mmol/L, with p-value 0.01.

Conclusion: There is a significant association of serum calcium and vitamin D levels with stress fractures. So regular intake of
vitamin D containing foods and milk products should be advised to young athletes to reduce the risk of stress fractures.
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INTRODUCTION
Many medical professionals, therapists, and sportsmen are familiar
with the term "stress fracture." Overuse injuries are a common
cause of stress fractures, which can be either partial or total.
Stress fractures are induced by repetitive submaximal bone
loading.! Although the site of the stress fracture might change from
sport to sport, it is typically found in the lower extremities.? ® They
are especially prevalent in those who engage in strenuous physical
activity, such as, but not limited to, those who compete in track and
field, individuals who run long distances, dancers, and military
individuals.* It has been reported that between 6.5 to 9.7% of
athletes who participate in a variety of sporting activities suffer
from stress fractures.® According to the findings of a number of
studies a change in the routine that an athlete follows for their
training is one of the most important contributors to the risk of
injury.®

Extrinsic factors, such as training regimen and type of sport,
and intrinsic factors, such as gender and race or ethnicity, as well
as biomechanical, anatomical, and hormonal factors, all have a
role in determining the risk of stress fractures.” Nutritional intakes,
notably calcium, which is required for bone mineralization, and
vitamin D, which is required for maintaining calcium homeostasis
and bone remodelling, have been indicated as protective against
stress fractures. Both of these nutrients are essential for
maintaining calcium homeostasis and bone remodelling.” Although
it is commonly recommended that people with poor bone health
increase their calcium intake by increasing their consumption of
dairy products and calcium-rich foods, the research supporting this
suggestion has been called into question.® In addition, although
vitamin D deficiency is very prevalent among adolescents, there is
a dearth of data about the role that vitamin D intake, whether
sufficient or in excess of the required intake9, plays in the
maintenance of bone health.® '©

Vitamin D is a lipophilic hormone that is created naturally
within the body and is very necessary for appropriate skeletal
health maintenance. Humans contain a number of inactive
precursors as well as an active version. Cholecalciferol, often
known as vitamin D3 precursor, is created by the skin when
exposed to sunlight. The liver then converts vitamin D3 into 25-
hydroxyvitamin D, also known as 25(OH)D."

In present study, we determined the association of vitamin D
and serum calcium with stress fractures in young athletes.

METHODS

In this prospective case-control study, we included 160 young
athletes who presented to the department of orthopedics, CMH
Abbottabad from June-2022 to January-2023. Among those there
were 80 patients who presented with stress fractures and 80
patients were those who presented with lower extremity fractures
other than stress fractures. Study approval was obtained from
hospital IRB. All patients signed consent for study participation.

In all patients, venous blood samples were obtained and
sent for determination of serum calcium, serum parathyroid
hormone (PTH) and vitamin D levels. Comparison of these
variables between the groups was made using independent
sample t-test.

RESULTS

Mean age in patients with stress fractures (cases) was 20.3+6.1
years while those in control group was 21.7+8.4 years (p-value
0.22). We included controls of similar age to prevent biasness.
There were only 4 (5.0%) female patients in cases and 9 (11.25%)
in controls (p-value 0.15). Mean BMI was 23.4+2.4 Kg/m?in cases
and 23.9+2.1 Kg/m? (p-value 0.16). There were 6 (7.5%) current
smokers in cases and 10 (12.5%) smokers in controls (p-value
0.16) [Table 1].

Mean vit. D levels were significantly lower in cases group;
24.64+11.2 ng/mL versus 30.2+14.7 ng/mL in control group (p-
value 0.007). Mean serum PTH levels were no statistically
significantly different between the groups; 3.2+1.3 pmol/L versus
3.4+1.7 pmol/L in cases and control group respectively, p-value
0.40. Serum calcium levels in cases were lower; 1.9+0.8 mmol/L in
comparison to control group; 2.1+0.7 mmol/L, with p-value 0.01
(Table 2).

Table 1: Baseline Characteristics.

Cases Control p-value
(N=80) (N=80)
Age 20.346.1 21.748.4 0.22
Female Gender 4 (5%) 9 (11.25%) 0.15
BMI (Kg/m?) 23.4+2.4 23.9+2.1 0.16
Current Smokers 6 (7.5%) 10 (12.5%) 0.29

Table 2: Association of Vit. D and Calcium with Stress Fractures.

Cases Control p-value
(N=80) (N=80)
Vit. D Levels (ng/mL) 24.64+11.2 30.2+14.7 0.007
Serum PTH (pmol/L) 3.2+#1.3 3.4+1.7 0.40
Serum Calcium Levels 1.9+0.8 2.1+0.7 0.01
(mmol/L)
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DISCUSSION

Pain that is localised and gradually gets worse is generally
described by an athlete who has a stress fracture. Stress fractures
most frequently occur in the lower extremities. In addition, athletes
who are having a stress fracture have stated that the pain is made
worse by movement and made better by rest.* 2 Athletes who
have stress fractures typically tell a history of initiation of a new
activity, increase in physical activity, or routine changes.'? Stress
fractures can also be caused by a change in routine that is not
related to physical activity. They complain of a dull, aching pain
that is felt deep in any lower extremity area. This pain can be felt
anywhere in the body. Even though the pain is not incapacitating
during athletic activity, it is generally connected with a stress
fracture if it is localised in a specific region and appears in the
evening. This could be the foot, ankle, or hip. A stress fracture may
be the cause of pain that returns or persists despite taking time off
to rest and/or employing ice, rest and compression.™

The diagnosis of a stress fracture can be made based on the
patient's medical history as well as certain diagnostic imaging. It is
essential to get an early diagnosis of a bone stress injury in order
to prevent it from developing into a stress fracture.” An
appropriate history and physical examination ought to be carried
out on a runner in the event that there is a suspicion that they have
a stress fracture. The history of the athlete, in conjunction with a
proper physical examination, serves as the foundation for
determining whether or not the athlete has a stress fracture.® At
the beginning of the symptoms, radiographs may not be positive,
and it may take several weeks for radiologic signals, if they are
there, to become visible.'® ' If the pain does not go away, it may
be necessary to undergo more advanced imaging.’

In this study we determined the association of vit. D and
calcium with stress fractures in young athletes, we found
significant association of serum calcium and vit. D with stress
fractures, as vit. D, and serum calcium levels in stress group were
significantly lower in comparison to control group of patients.

Similar results were reported by Khan et al. who reported
high prevalence of hypocalcemia and vit. D insufficiency in stress
fractures military personals in comparison to control group.'®

It is necessary to identify modifiable causes and risk factors
(such as nutrition) in order to stop stress fractures from
happening.'® It is usual practise to classify the elements that put a
person at risk for exercise and sports-related injuries, such as
stress fractures, as either intrinsic or extrinsic. Intrinsic variables
are characteristics of the person training or participating in a sport,
such as their demographics, skeleton, level of physical fitness, and
risky behaviour. Environmental influences have little impact on
intrinsic factors. Extrinsic risk factors are elements in the
environment or outside of the particular player that affect the
likelihood of suffering harm. The kind of sport played or the
equipment used are two examples of extrinsic risk variables.®

Additionally, it is advised to get enough calcium and
25(0OH)D [170,171], as well as the proper amount of weight-
bearing exercise and strength training throughout one's life, in
order to optimise bone health.?

CONCLUSION

There is a significant association of serum calcium and vitamin D
levels with stress fractures. So regular intake of vitamin D

containing foods and milk products should be advised to young
athletes to reduce the risk of stress fractures.
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