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Vitamin D Deficiency Among Female University Students (18 to
25 years) in Spring
Kadın Üniversite Öğrencilerinde Hastalık Riski Düzeyinde Vitamin D Eksikliği
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ABSTRACT

ÖZ

Introduction: In this study, the laboratory results of female
university students whose vitamin D levels were requested
were reviewed. Thus, it was aimed to determine the levels of
vitamin D, as well as to classify it as deficiency, insufficiency,
normal and preferred.

Amaç: Bu araştırmada, vitamin D düzeyi istenen kadın
üniversite öğrencilerinin laboratuvar sonuçları gözden
geçirilmiştir. Böylece vitamin D düzeylerini belirlemek, ayrıca
eksiklik, yetersizlik, normal ve tercih edilen düzey olarak
sınıflandırmak amaçlanmıştır.

Methods: The vitamin D levels of 92 female university
students between the ages of 18 and 25 years who admitted
to an outpatient clinic between April and May 2017 were
retrospectively evaluated. Vitamin D levels were classified
according to the criteria of the Endocrine Society. Vitamin D
deficiency was accepted in individuals with vitamin D levels
below 20 ng/mL. Spearman’s correlation test was used for
statistical analysis. P<0.05 was considered significant.

Yöntemler: Bu araştırmaya Nisan ve Mayıs 2017 tarihleri
arasında polikliniğe başvuran 18-25 yaş arası 92 kadın üniversite
öğrencilerinin vitamin D düzeyleri üzerinde retrospektif
olarak yapıldı. Vitamin D düzeyleri Endokrin Topluluğu’nun
önerilerine göre sınıflandırıldı. Vitamin D düzeyi 20 ng/mL’nin
altında olan bireylerde vitamin D eksikliği varlığı kabul edildi.
İstatistiksel analiz için Spearman korelasyon testi kullanıldı.
P<0,05 anlamlı olarak kabul edildi.

Results: The mean 25-hidroxyvitamin D [25(OH)D] level was
17.32±7.18 ng/mL. The frequency of deficiency, insufficiency,
normal and desired 25(OH)D levels were 78.3% (72), 14.1% (13),
6.5% (6) and 1.1% (1), respectively.

Bulgular: 25-hidroksivitamin D [25(OH)D] seviyesi ortalama
17,32±7,18 ng/mL idi. Eksik, yetersiz, normal ve arzu edilen
25(OH)D düzeyi oranları sırasıyla %78,3 (72), %14,1 (13), %6,5
(6) ve %1,1 (1) saptandı.

Conclusion: In this retrospective study in female university
students, vitamin D deficiency was found to be frequent. In
addition to other trainings, awareness raising and education
are compulsory to exclude possible risks of vitamin D
deficiency. Additionally, the development of health policies for
vitamin D supplementation without laboratory examination
in this population would prevent possible skeletal and extraskeletal problems.

Sonuç: Kadın üniversite öğrencilerinde yürüttüğümüz bu
retrospektif çalışmada; hastalık oluşturma riski düzeyinde olan
vitamin D eksikliğinin sık olduğu görüldü. Diğer eğitimlerin
yanı sıra D vitamini eksikliğinin olası risklerini dışlamak için
bilinçlendirme ve eğitim zorunludur. Ayrıca, bu popülasyonda
laboratuvar incelemesi olmaksızın gerekli D vitamini takviyesi
için sağlık politikalarının geliştirilmesi olası iskelet ve iskelet
dışı problemleri önleyecektir.
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Introduction
Vitamin D, a hormone called “Pro-survival Molecule” due to its role in
the immune system and cell life, is also necessary for the prevention of
type 2 diabetes and obesity, which are important problems of current
era (1,2). Optimal levels of vitamin D are indispensable for substantial
effects on many systems in sensitive populations such as pregnant
women, nursing women, children, adolescents, and elder individuals as

well as in all stages of human life (3,4). It contributes to the prevention
of depression in adolescents and increase in cardiovascular capacity in
young adults (5,6).
Vitamin D level below 20 ng/mL is defined as deficiency by Endocrine
Society (ES). Its deficiency is associated with increased risk of cancer,
especially colorectal (7,8). Hereditary or acquired diseases (e.g., tumorinduced osteomalacia, hyperparathyroidism, granulomatous diseases
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and lymphoma) and insufficiency in organs (e.g., liver, kidney and
skin) may decrease vitamin D levels. In addition, using sun cream,
pigmentation or aging on the skin affects the synthesis of vitamin D.
Also, gastrointestinal diseases adversely effect vitamin D absorption and
obesity leads to an increase in its deposition (9). The use of certain drugs
such as immunosuppressants, steroids and anticonvulsants also leads
to the destruction of vitamin D (10,11). However, there is no enough
data on vitamin D status and recommendations for asymptomatic,
adolescent female university students who do not have any disease
or use drugs that affect vitamin D metabolism (12). While vitamin D
deficiency is mainly considered to be a predisposing factor to many
diseases, neither adolescent female nor male students are included in
the risk group in terms of low vitamin D status and are evaluated in
daily practice (12).
In this study, we aimed to determine and classify vitamin D levels as
deficiency, insufficiency, normal and preferred in female university
students.

Methods
This cross-sectional, retrospective and descriptive study was carried
out with the approval of the Local Ethics Committee of the Faculty of
Health Sciences of Trakya University (TÜTF-BAEK 2017/335). Vitamin D
levels of female university students between the ages of 18 and 25 years
who admitted to Physical Medicine and Rehabilitation Department of
Trakya University Hospital between April and May 2017 were examined.
Data of students with no systemic or chronic disease, no drug use, and
no history of disease that would affect vitamin D metabolism were
included. Exclusion criteria were as follows: male gender, drug use,
serum 25-hidroxyvitamin D [25(OH)D] level obtained by a method other
than electrochemiluminescence method (Beckman Coulter UniCel DxI
600), and the presence of a known disease. Each student was contacted
by phone and interviewed about the style of clothing. Written consent
was obtained from each participant. The clothing style was recorded as
veiled or unveiled. Serum 25(OH)D levels were classified as deficiency
(below 20 ng/mL), insufficiency (21-29 ng/mL), normal (30-39 ng/mL)
and preferred (40-60 ng/mL) levels according to most frequently used
method by ES (13).
Statistical Analysis
Statistical evaluations were performed using IBM SPSS version 20.0 (IBM
Corporation, Armonk, NY, USA). Descriptive statistical methods (frequency,
percentage, mean, standard deviation) were used to assess the study data.
The relationships between variables were assessed using Spearman’s rho
correlation test. The significance limit for all statistics was selected as
p<0.05. Kolmogorov Smirnov test was used to check whether the data
were normally distributed. Mann-Whitney U test was used to compare
the mean 25(OH)D levels between groups when the data were abnormally
distributed. Two-sample Kolmogorov Smirnov Z test was used to make
inter-group (unveiled vs veiled) comparisons of 25(OH)D classifications.
Power Analysis
The post-hoc power of this study was calculated as 100% based on
25(OH)D levels between unveiled and veiled groups (18.25 vs 13.19) with
a standard deviation of 1.67, and with an alpha level of 5%.
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Results
Data of 92 female university students were reached. Mean age, height,
weight, and body mass index (BMI) of the students were shown in Table 1.
The mean 25(OH)D level was 17.32±7.18 ng/mL. According to ES, 25(OH)
D levels were below the normal range in 92.4% (85) participants. The
frequency of (all participants with) deficiency, insufficiency, normal and
preferred 25(OH)D levels were 78.3% (72), 14.1% (13), 6.5% (6) and 1.1%
(1), respectively. The distribution of participants according to clothing
style (unveiled and veiled) were 81.5% (75) and 18.5% (17), respectively.
There was no statistically significant difference in the distribution of the
25(OH)D Classification groups among the clothing style groups (Table 2).
The mean 25(OH)D levels among unveiled and veiled participants were
18.25±0.80 and 13.19±1.67 ng/mL, respectively. There were a statistically
significant difference between the groups in terms of mean 25(OH)D
levels and negative correlation between 25(OH)D concentrations and
veiled dressing style (r=-0.275, p=0.008) (Table 3).

Discussion
Although veiling is largely accepted as a predisposing factor for vitamin
D insufficiency, both the unveiled females in our study and in countries
with sufficient sunlight in previous studies did not have desired vitamin
D levels (14,15).
Table 1. The descriptive statistics and 25(OH)D levels of
participants
n

Minimum

Maximum

Mean

Standard
deviation

Age (years)

92

18

24

20.28

1.65

Weight (kg)

92

42.00

77.00

56.83

6.37

Height (m)

92

1.50

1.78

1.64

0.05

BMI (kg/m2)

92

16.85

27.64

21.02

2.00

25(OH)D (ng/mL)

92

6.77

48.74

17.32

7.18

BMI: body mass index, 25(OH)D: 25-hidroxyvitamin D

Table 2. Distribution of 25(OH)D classifications among groups
n (% within groups)

Groups
Unveiled
n=75

25 (OH) D
classification

Veiled
n=17

p value

Deficiency

57 (76.0)

15 (88.2)

Insufficiency

12 (16.0)

1 (5.9)

Normal

5 (6.7)

1 (5.9)

Preferred

1 (1.3)

0 (0)

Total
n=92
72 (78.3)
0.986

13 (14.1)
6 (6.5)
1 (1.1)

Two-sample Kolmogorov Smirnov Z test, 25(OH)D: 25-hidroxyvitamin D

Table 3. 25(OH)D levels (ng/mL) of participants according to
clothing style
Clothing
style

n

Minimummaximum

Mean

Standard
deviation

95% CI

Unveiled

75

7.96-48.74

18.25

0.80

16.65-19.85

Veiled

17

6.77-34.60

13.19

1.67

9.66-16.72

CI: confidence interval, Mann-Whitney U test, 25(OH)D: 25-hidroxyvitamin D

p
value
<0.001
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The adverse effect of veiling on vitamin D status has led some
researchers to assume the possibility of musculoskeletal complaints
and low bone mineral density in veiled female with traditional Islamic
type of dressing (16). Guzel et al. (16) reported significantly lower
serum 25(OH)D levels with a mean of 33.1±16 ng/mL in the veiled
women compared with the unveiled, but none of the veiled women
had vitamin D insufficiency. Budak et al. (17) reported that there was
a statistically significant difference between two groups of female
students with different clothing style and the veiled group had vitamin
D deficiency with a mean of 6.09±4.7 ng/mL. Tsur et al. (18) reported
vitamin D deficiency in 50-100% of ultra-Orthodox young males who
wore clothing which covers more then 90% of body. They also found
that vitamin D deficiency was strongly associated with the degree of sun
exposure. However, some researchers indicates that healthy females,
even in countries with enough sunlight, are at risk for osteomalacia
due to vitamin D deficiency (14,15). For all these reasons, the female
gender in combination with veiling does not suffice for the possibility
of vitamin D deficiency. Risks should be assessed comprehensively. In
this study, 18.5% of females (17) had veiling, but 92.4% of all females
(85) had low vitamin D. Faghih et al. (19) showed “alarmingly prevalent”
vitamin D insufficiency and deficiency in Iranian students in a crosssectional study including 126 female (51.2% and 44%) and 128 male
(49.5% and 48%) university students. In our female population, we
found that vitamin D deficiency was as high as 78.3%. The frequency of
participants with normal and preferred vitamin D were 6.5% and 1.1%,
respectively. Consistent with the literature, 25(OH)D levels were below
20 ng/mL in the majority of our participants. Data on vitamin D levels
of young adults in our country are limited. The mean 25(OH)D level
of 94 young individuals who applied to the hospital was 21.57±11.41
ng/mL by Uçar et al. (20). Hekimsoy et al. (21) reported that 74.9% of
adults, especially females (78.7%), living in an urban, off-shore region
have 25(OH)D deficiency. In this study, the reasons for mean 25 (OH)
D levels below the normal are probably due to (a) in young adults, the
lowest vitamin D levels are before summer onset. The data of our study
group was obtained between April and May, when vitamin D levels are
considered to be lowest. More significant differences between the veiled
and unveiled female could possibly be shown if we had assessed data of
these variables at a time of highest expected seasonal levels, but we have
shown significant negative correlation between 25(OH)D concentrations
and veiling even before the start of summer. (b) Edirne where our study
was conducted is in the Marmara region of Turkey, latitudes 40°30-42°00
North and 26°00-27°00 East. The average maximum temperatures range
between 6.5 °C in winter to 31.7 °C in summer, with annual average
of 19.6 °C (22). (c) In our study, the data were assessed in a group of
students with approximately 9-month training period, during which
they resided in Edirne, which is a non-coastal living area. Therefore,
we support the view that university students should be considered as
a risky group for vitamin D deficiency regardless of their clothing style
and gender.
The mean 25(OH)D level was 17.32±7.18 ng/mL in our study. Serum
vitamin D levels below 20 ng/mL affect skeletal health (8). Although
the histopathological findings of osteomalacia in stage 1 are missing,
intestinal calcium absorption decreases and loss of bone mineral density
develops in this stage, named as subclinical osteomalacia. Indeed, the

findings are observed when stage 2 is reached. Thus, no new bone loss
occurs in stage 3, but instead histological and clinical findings are clearly
identified. For all these reasons, the treatment in the stage with apparent
findings does not prevent bone loss. The precautions should be focused
in the asymptomatic first stage (23). However, many individuals with
subclinical osteomalacia still remain without a laboratory confirmation
and the lack of this knowledge leads to delay in taking precautions.
Vitamin D deficiency can contribute to patient burden caused by
psychological reasons (depression, schizophrenia), and autoimmune
disorders (type 1 diabetes, multiple sclerosis, rheumatoid arthritis),
infections, asthma, type 2 diabetes, osteoporosis, osteomalacia and
cancer (1,10). On the other hand, vitamin D supplementation is easy,
safe and inexpensive (24). Unless vitamin D deficiency is eliminated,
individuals are candidates for all these risks independent of deficiency,
defined or undefined. However, supplementation is made only in the
defined deficiencies. The missing aspect of our study is that we did not
investigate parathyroid hormone levels, skin type and eating habits.
However, our results are important to create awareness for optimal
vitamin D requirements in this population.

Conclusion
Our results indicate that vitamin D deficiency is frequently observed in
female students. Awareness and training aimed at excluding the possible
risks of vitamin D deficiency as well as other trainings are mandatory.
Additionally, the development of health policies to provide the necessary
vitamin D support in this population without laboratory examination
would prevent possible skeletal and extra-skeletal problems.
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