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BACKGROUND: Approximately 50% of the world population are suffering from Vitamin D insufficiency. Vitamin D
is one of the steroid hormones, which is a fat soluble vitamin that has a critical role in maintaining the homeostasis
of bones. Low-energy fractures are defined as falling from the level of standing height or even less that usually
should not result in fractures. Another study that was done in Jeddah on a sample of 510 children between the age
of 4-15 taken in the pediatric clinic at Jeddah Clinic Hospital-Kandarah. 59% had relative deficiency, and 27% had
a deficiency in 25-hydroxyvitamin D.

AIM: Therefore, this research is conducted to collect more evidences to assess the association between vitamin D
level and low-energy fractures in children.

METHODS: The study group consisted of 14 children aged 3-15 years old with low-energy fractures and the control
group consisted of 24 children in the same age without fractures. Vitamin D level was measured in each one of them
and X-ray was obtained from the cases to prove the presence of low-energy fracture. The analysis plan that was
used in this research is Fisher’s exact test to overcome the small sample size.

RESULTS: Vitamin D levels were found deficient in four cases, and eight of them were insufficient. Whereas, the
normal level of Vitamin D was found in only two of the cases. On the other hand, in the control group the level of Vitamin
D was deficient in four participants, and 15 others were found to be insufficient. Also, five of the participants were found
to have a normal Vitamin D level. According to the results, low levels of Vitamin D were observed in both groups. A total
of 23 out of 38 children enrolled in the study were found to have an insufficient Vitamin D level. The result of p = 0.718
which is not significant to prove the correlation between Vitamin D insufficiency and low-energy fractures.

CONCLUSION: In conclusion, this study did not show any relation between Vitamin D level and the presence of low
energy fracture. Future studies are required to include more subjects and centers to their study or to compare the low
energy fracture and high energy fracture in term of Vitamin D level.

Introduction

Approximately 50% of the world population are
suffering from Vitamin D insufficiency. In addition, there
are one billion people across the world among various
races and ages who were estimated to have Vitamin D
deficiency [1]. Vitamin D is one of the steroid hormones,
which is a fat soluble vitamin that has a critical role in
maintaining the homeostasis of bones [2], [3]. Vitamin D
have two forms that are physiologically active [3]. One is
D2 that is also called ergocalciferol which can be found
in the diet of vegetarian origin [2], [3]. The other type
is D3, known as cholecalciferol, which is produced in
human from 7-dehydrocholecalciferol subcutaneously
by ultraviolet light B that is considered 3 times more
effective than D2 [2,3]. Both Vitamins D2 and D3 are first
hydroxylated in the liver to form 25 hydroxy Vitamin D,
and then in response to the level of parathyroid hormone
(PTH), itis hydroxylated in the kidneys to 1,25 dihydroxyl
Vitamin D [3]. People vary in their ability to produce it

endogenously through the exposure to sunlight [4]. The
amount of Vitamin D that human can get from the sunlight
depends on the day time and the amount of melanin
pigment in the skin, thus 3-5 times longer exposure to
the sun light is required by darker skin people to obtain
the same amount of Vitamin D [1]. The prevalence of
Vitamin D insufficiency in the general population is quite
high: 42.5% in France, around 35-70% in Europe and
36% in the US [5]. On the other hand, 92% of Arab
children with rickets and 97% of their mothers have been
found recently as Vitamin D deficient [3]. A study showed
that a maternal Vitamin D insufficiency during pregnancy
was associated with increasing the risk fractures in
children [6]. Another study that was done in Jeddah
on a sample of 510 children between the age of 4-15
taken in the pediatric clinic at Jeddah Clinic Hospital-
Kandarah. 59% had relative deficiency, and 27% had
a deficiency in 25-hydroxyvitamin D (25(OH)D) [4].
Its deficiency may cause a number of diseases
as many studies indicated, for example, fractures,
secondary hyperparathyroidism, diminished response
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to antiresorptives, rickets/osteomalacia, autoimmune
diseases, and hypocalcemia [7].

Low-energy fractures are defined as falling
from the level of standing height or even less that
usually should not result in fractures [8]. In one of the
studies that has been conducted in Qatar has found
that the history of fractures is prevalent in children with
rickets up to 22.5% more than children with normal
calcium range [9]. A recent study found that, the level
of Vitamin D in children with chronic kidney disease,
which is a known disease with low level of Vitamin D,
and children with fracture is the same. According to
that, they suggest that fracture patients are more likely
to be Vitamin D deficient than previously thought [10].

Many studies have been conducted regarding
low serum 25(OH)D. However, one of the researches
concluded the fact that adequate evidence to prove the
association between low serum 25(OH)D and a rise in
the risk of fractures in children are absent. Additionally,
the same study states that various researches suggest
an increase in the number of children presenting with
symptomatic Vitamin D deficiency, yet without reporting
of the current incidence rate [9]. Another study used the
historical criteria of categorizing Vitamin D level (<11 ng/
mL is deficient, between 11 and 20 ng/mL is insufficient,
and more than 20 ng/mL is sufficient) to classify the
children with fractures based on it, while they suggested
that they should have used the biological criteria (<20 ng/
mL is deficient, between 20 and 32 ng/mL is insufficient,
and more than 32 ng/mL is sufficient) [4].

Therefore, this research is conducted to collect
more evidences to assess the association between
Vitamin D level and low-energy fractures in children
and to increase the understanding of the relationship
between Vitamin D level and low-energy fractures,
which eventually aims to enhance the awareness
of Vitamin D importance in the community of Saudi
Arabia. As well as, the research seeks to contribute to
the available reports of Vitamin D insufficiency in the
pediatric population of Saudi Arabia.

Methodology

The study was conducted in the national guard
hospital’'s emergency department and trauma clinics. The
study included both genders between 3 and 15 years old
children who have a low - energy fracture, while the study
excluded the children with chronic renal disease and high
energy fracture such as fractures caused by road traffic
accidents. The research was conducted by case control
design. The research included 14 subjects in the case
group and 24 subjects in the control group. The study
sample was collected through convenience sampling
technique which was started after attaining the ethical
approval October 2017 until February 2019. The method

of collecting the required data utilized X-ray to prove the
presence of the low-energy fracture and the Vitamin D
level test to categorize the patient’s Vitamin D level into
deficiency (<25 nmol/L), insufficiency (2549 nmol/L),
and normal (50-125 nmol/L) to find if the patient with low-
energy fracture has insufficient Vitamin D level or not.
Finally, the analysis plan that was used in this research
is Fisher’s exact test to overcome the small sample size.

Results

Analysis of the study is done based on the
available data that were collected. A total of 38 children,
regardless of age and gender differences, were enrolled
in the study 14 cases and 24 controls (Table 1).

Table 1: Total sample size with representation of enrolled
patients in each Vitamin D level group, regardless of the
presence of low-energy fractures. n = number of patients
tested for Vitamin D

Presence of fracture and vitamin D level categories n %
Low energy fracture
Yes 14 36.8
No 24 63.2
Vitamin D level
Deficiency 8 211
Insufficiency 23 60.5
Normal 7 18.4
Total 38 100

Themeanageinthe casegroupwas9.7+2.9and
their mean Vitamin D level was 36.3 + 13.2. In contrast,
the mean age of the control group was 8.1 + 3.3 and
their mean Vitamin D level was 40.1 + 19.6.

Vitamin D levels were found deficient in four
cases, and eight of them were insufficient. Whereas, the
normal level of Vitamin D was found in only two of the
cases. On the other hand, in the control group the level of
Vitamin D was deficient in four participants, and 15 others
were found to be insufficient. Also, five of the participants
were found to have a normal Vitamin D level (Table 2).

Table 2: Description of patients with or without low-energy
fractures and categorizing them into each Vitamin D level group
with percentages. p-value is based on analysis of data using
Fisher exact test. n = number of patients tested for Vitamin D

Frequency of various
vitamin D level

Low energy fracture Total n (%) p-value

Vitamin D grade Yes n (%) No n (%)

Deficiency 4(28.6) 4(16.7) 8(21.1)

Insufficiency 8 (57.1) 15 (62.5) 23 (60.5) 0.718*
Normal 2(14.3) 5(20.8) 7(18.4)

Total 14 (100) 24 (100) 38 (100)

*Significant at p < 0.05.

According to the results, low levels of vitamin D
were observed in both groups. A total of 23 out of
38 children enrolled in the study were found to have an
insufficient Vitamin D level.

The data were analyzed and represented
through fissure exact test. The result of p = 0.718 which
is not significant to prove the correlation between Vitamin
D insufficiency and low-energy fractures (Table 2).
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Discussion

In this case control study, we compared the
level of Vitamin D of children with and without low energy
fractures, which showed that level of Vitamin D in the
involved participants has not implicated any correlation
between Vitamin D level and the presence or absence
of low energy fractures. Most of the participants had
insufficient Vitamin D level, regardless of having a low
energy fracture.

There are two studies that compared the level
of Vitamin D in children with fractures and children
without fractures [10,11]. The first one is a case control
study that involved 100 children as cases of low energy
fracture and 127 children as a control group without
fractures, concluded that less susceptibility for fractures
by 1.06 folds is achieved through maintaining higher
levels of Vitamin D [11]. In the other study, which was a
comparative cohort, 58 children with acute low energy
fracture were compared to 103 children with chronic
kidney disease [10]. They have found that the level of
Vitamin D in the low energy fracture group was similar
to those with chronic kidney disease [10].

Some limitations were encountered during the
conduction of this research. One of which is the sample
size. Larger sample size was desired at the beginning
of the study, which could not be fulfilled due to location
of the center, limited people who can be treated in the
center, and number of centers that had been involved. In
order to overcome this limitation, some measures were
taken. The age limit of children to be enrolled in the
study was extended from 3 to 12 years of age to 3—-15
years. Another obstacle was the lack of cooperation
from the patients and their custodians as some of them
were afraid to do the blood test. Moreover, it was not
applicable to obtain blood samples from patients in the
emergency department because of the overload on the
emergency department lab. The impact of this problem
was reduced because most of the patients who come to
the emergency department are referred to the trauma
clinic, where they have been included in the study.

Despite these limitations, the study stands out
as the first paper to compare low energy fractures with
Vitamin D insufficiency in the kingdom of Saudi Arabia
as far as we know. Furthermore, the study offered
patients the choice to ask for Vitamin D supplements
in case it was low. Awareness campaign is a possible
future implementation due to the importance of this
issue in the community of Saudi Arabia.

Conclusion

In conclusion, this study did not show any
relation between vitamin D level and the presence of low

energy fracture. Future studies are required to include
more subjects and centers to their study or to compare
the low energy fracture and high energy fracture in term
of Vitamin D level.
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