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Abstract

Introduction: Vitamin D is among the fat-soluble vitamins and is also a group of sterols that are hormones because they are
synthesized endogenously. It has an effect on calcium, phosphorus metabolism and bone mineralization and is also crucial
for general health and well-being. 25-hydroxyvitamin D [25(0OH)D] level should be checked to evaluate the vitamin D level.
The aim of the study was to determine whether there is vitamin D deficiency in patients with generalized body pain who
applied to our hospital and to determine the difference between 25(0OH)D levels according to age and gender.

Methods: The patients who applied to the specialist family medicine outpatient clinic of our hospital between 01.04.2018
and 30.11.2018 with available 25(0OH)D levels were studied retrospectively. Patients with generalized body pain (n=473)
participating in the study were classified according to age groups and gender. Number Cruncher Statistical System 2007
(Kaysville, Utah) program was used for statistical analysis.

Results: Severe vitamin D deficiency was observed in 13.5% (n=64) of the cases, vitamin D deficiency was observed in 51.6%
(n=244), and vitamin D insufficiency was observed in 26.9% (n=127) of the cases. A statistically significant difference was
found between vitamin D levels according to gender, and the measurements of women were found to be lower than men
(p=0.001; p<0.01). There was no significant difference between the groups in terms of age (r: 0.051; p=0.271; p>0.05).
Discussion and Conclusion: The mean 25(0OH)D levels of 473 patients with generalized body pain were found to be below
30 ng/mL. Considering that this situation is related to insufficient benefit from sunlight and dietary factors, it is appropriate
to supplement people with vitamin D.
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Vitamin D has important effects on calcium and phos-
phorus homeostasis and bone metabolism in the
body 21, If 25-OH D level is lower than 20 ng/mL, it is
considered as vitamin D deficiency, between 21 and 29
ng/mL as vitamin D insufficiency, and if higher than 30 ng/
mL, it is considered as adequate level341, Although it is
synthesized in the skin after exposure to sunlight (vitamin
D3),itis also exogenous in dietary intake (Vitamin D3 and
Vitamin D2)156l, Sunlight is the main source and there is
no need to take vitamin D from the diet if it is sufficiently
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benefited. Vitamin D is found mostly in fish, liver and egg
yolk from animal products. Active vitamin D has an effect
on calcium absorption from the intestine, mineraliza-
tion in bone, and contractile activity in muscle tissuel”-8,
Since vitamin D deficiency causes deterioration in bone
formation, proximal muscle weakness and deterioration
in neuromuscular coordination, it increases the suscepti-
bility to falls, causes bone fractures, pain and functional
limitation, negatively affecting the quality of life. Patients
with vitamin D deficiency often complain of generalized
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Table 1. Distribution of descriptive features

n (%)
Age (years) Min-Max (Median) 9-89 (62)
Mean+SD 61.41£15.24
Gender Female 361 (76.3)
Male 112 (23.7)
Vitamin D (ng/ml)  Min-Max (Median) 4.3-96.5 (16.7)
Mean=SD 18.27+£9.44
Severe vitamin D deficiency 64 (13,5)
Vitamin D deficiency 244 (51.6)
Vitamin D insufficiency 127 (26.9)
Adequate vitamin D level 38(8.0)

Min: Minimum; Max: Maximum; SD: Standard deviation.

body aches!8l. Serum 25-OH D measurement is usually
performed to evaluate the vitamin D level of the individ-
ual. This study was conducted to determine vitamin D de-
ficiency in patients who applied to our hospital with the
complaint of generalized body ache, and to investigate
whether there is a significant difference between 25-OH
D levels according to age and gender.

Materials and Methods

Among 3656 patients who applied to the specialist fam-
ily medicine outpatient clinic of our hospital between
01.04.2018 and 30.11.2018, patients with generalized
body ache and 25-OH D levels were analyzed retrospec-
tively. Cases diagnosed with malignancy, neuromuscular
disease, parathyroid dysfunction, secondary osteoporosis,
using antiepileptic and steroid drugs were not included
in the study. The 25-OH D values of the patients were
recorded through the hospital laboratory results system.
Patients participating in the study were classified accord-
ing to gender and age groups. The study was conducted
with a total of 473 cases, aged between 9 and 89, includ-
ing 361 females and 112 males. The number of cases was
reached as a result of eliminating patients who did not
meet the study criteria. According to the Metabolic Bone
Diseases Diagnosis and Treatment Guide published by
the Turkish Society of Endocrinology and Metabolism in
2018, vitamin D levels were categorized in 4 groups as
follows: Serum 25-OH D concentration <10 ng/mL: severe
vitamin D deficiency, <20ng/mL: vitamin D deficiency, be-
tweeb 20-30 ng/mL: vitamin D insufficiency, >30 ng/mL:
adequate vitamin D1,

NCSS (Number Cruncher Statistical System) 2007 (Kaysville,
Utah, USA) program was used for statistical analysis. While
evaluating the study data, Student's t-test was used for

Severe vitamin D
deficiency
%13.5

Figure 1. Distribution of vitamin D levels.

two-group comparisons of normally distributed variables
in comparison of quantitative data, as well as descriptive
statistical methods (Mean, Standard Deviation, Median,
Frequency, Ratio, Minimum, Maximum). One-way Anova
Test was used for comparisons of normally distributed
groups of three or more, and Bonferroni test was used for
pairwise comparisons. Pearson Correlation Analysis was
used to evaluate the relationships between variables. Pear-
son Chi-Square test was used to compare qualitative data.
Significance was evaluated at the p<0.05 level.

Results

The study was carried out with a total of 473 cases (76.3%
(n=361) female and 23.7% (n=112) male), who applied to
the specialist family medicine outpatient clinic of our hos-
pital between 01.04.2018 and 30.11.2018. The ages of the
cases ranged from 9 to 89, with a mean age of 61.41£15.24
years (Table 1).

Vitamin D measurements varied between 4.3 and 96.5
ng/mL, with an mean value of 18.27+9.44 ng/ml. Severe
vitamin D deficiency was observed in 13.5% (n=64) of
the cases, vitamin D deficiency was observed in 51.6%
(n=244), and vitamin D insufficiency was observed in
26.9% (n=127) cases. 8% had adequate vitamin D levels
(n=38) (Fig. 1) (Table 2).

Relationship Between Gender and Vitamin D

A statistically significant difference was found between vi-
tamin D measurements according to gender, and the mea-
surements of women were found to be lower than of men
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Table 2. Evaluation of vitamin D levels by age and gender

Gender Age (years)
Female Male Min-Max (Median) Mean+SD
Vitamin D (ng/ml) Min-Max (Median) 4.3-87.8 (15.5) 4.7-96.5 (20.4) r:0.051
Meant+SD 17.30+8.98 21.43+£10.24
P 20.001** b0.271
Severe vitamin D deficiency 58 (16.1) 6 (5.4) 23-88 (59) 60.25+14.93
Vitamin D deficiency 197 (54.6) 47 (42.0) 18-88 (63) 61.61+15.08
Vitamin D insufficiency 82(22.7) 45 (40.1) 9-88 (63) 61.15£15.70
Adequate vitamin D level 24 (6.6) 14 (12.5) 21-89 (62) 63.03+£15.62
p €0.001%* d0.832
Min: Minimum; Max: Maximum; SD: Standard deviation.
Vitamin D (ng/ml) 35 7
35 - B Female
B Male

30

25 A

20

Mean+SD

Female Male

Figure 2. Distribution of vitamin D measurements by gender.

(p=0.001; p<0.01) (Fig. 2). Vitamin D levels differed statis-
tically by gender (p=0.001; p<0.01). Severe vitamin D de-
ficiency and vitamin D deficiency were higher in women
than in men. Vitamin D insufficiency and adequate vitamin
D levels were higher in men than in women (Fig. 3).

Relationship Between Age and Vitamin D

No statistically significant correlation was found between
age and vitamin D measurements (r:0.051; p=0.271;
p>0.05). No statistically significant difference was found
between the mean ages according to vitamin D status
(p=0.832; p>0.05).

Discussion

Vitamin D deficiency has become a pandemic today!!. Vi-
tamin D is a vitamin that is also classified as a steroid hor-
mone and increases the absorption of calcium and phos-
phate from the intestine. It is an important factor for the
regulation of muscle and skeletal functions!:8], With vita-
min D supplementation, muscle strength can be increased
and dynamic and postural balance can be achieved!1911],
Severe vitamin D deficiency causes rickets in the growing

Mean+SD

Vitamin D
deficiency

Vitamin D
insufficiency

Severe vitamin D
deficiency

Adequate
Vitamin D level

Figure 3. Distribution of vitamin D levels by gender.

skeleton and demineralization in the adult skeleton, lead-
ing to osteomalacial’Z. There is a significant correlation
between 25-OH vitamin D levels and falls in the elderly.
Vitamin D supplementation has been shown to increase
muscle strength, walking distance and functional abilities
in the elderly population with vitamin D deficiency('3]. One
study found that 3 months of use of 1alpha hydroxy vita-
min D increased the number and volume of type Il muscle
fibers in elderly women('4., In a study conducted by Memet
Kurt et al.l'lin 940 patients followed up between 2003 and
2011 from our country, vitamin D deficiency was found in
most of the patients who applied to physical therapy out-
patient clinics with the complaint of generalized body ache.
In this study, vitamin D deficiency was observed in 308 of
473 patients with generalized body ache. Vitamin D defi-
ciency may occur alone in patients with chronic painl16],
Although it is rarely considered in rehabilitation clinics, it
has been reported that it is important to consider vitamin
D deficiency in the differential diagnosis of musculoskele-
tal pain and to eliminate vitamin D deficiency in the treat-



Dilek, Vitamin D deficiency / doi: 10.14744/hnh;j.2019.03880

ment of these patients!'”]. In these studies, the prevalence
of hypovitaminosis D was found to be quite high in pa-
tients with chronic, nonspecific musculoskeletal painl819],
Akkus et al.l29 reported that in a case of osteomalacia re-
sembling ankylosing spondylitis clinic, with only vitamin
D treatment, the patient's symptoms improved, waist and
hip range of motion limitation returned to normal dramat-
ically. In another study, vitamin D deficiency was detected
in some of the patients diagnosed with previously unex-
plained musculoskeletal pain, chronic low back pain, and
somatization, and it was reported that the symptoms im-
proved within 3 months with vitamin D treatment[?'l. In a
published review!?2] it was stated that these patients are
mistakenly diagnosed with fiboromyalgia because vitamin D
deficiency causes symptoms similar to fibromyalgia.

Even in tropical countries such as China, Turkey, India,
Iran and Saudi Arabia, studies conducted in the last two
decades have concluded that high rates of vitamin D de-
ficiency are observed2324], |n our study, vitamin D defi-
ciency was found in 51.6% (n=244) and vitamin D insuf-
ficiency in 26.9% (n=127) of the patients who applied to
the specialist family medicine outpatient clinic of our hos-
pital. In the adult population, vitamin D deficiency is more
common in women(2>-271 |n our study, severe vitamin D
deficiency and vitamin D deficiency were higher in women
than in men. The results found in this study are in the same
direction.

Conclusion

As a result, active vitamin D shows its effects by binding to
vitamin D receptors in target organs. Muscle cells are one of
the target organs for vitamin D, and the vitamin D receptor
has been isolated in skeletal muscle cells28]. Vitamin D reg-
ulates the uptake of Ca in the muscle cell, thus it has an ef-
fect on muscle contraction and relaxation. It stimulates the
uptake and storage of P, which is used in ATP synthesis and
plays a role in energy metabolism. Osteomalacic myopathy
in muscle occurs in vitamin D deficiency. Generalized mus-
cle pain, proximal muscle weakness, difficulty getting up
from a chair and climbing stairs are seen. It is characterized
by atrophy of type 2 fibers, fat infiltration, and fibrosis in
muscle biopsies?9l, Severe vitamin D deficiency was ob-
served in 13.5% (n=64) of the patients who applied to our
hospital with complaints of generalized body ache, vitamin
D deficiency in 51.6% (n=244), vitamin D insufficiency in
26.9% (n=127), and considering that this situation will be
related to limited sunlight exposure and dietary factors, we
think that it would be appropriate to supplement people
with vitamin D. It would be useful to conduct prospective
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studies to better define the relationship between general-
ized musculoskeletal pain and vitamin D deficiency. This
research revealed that vitamin D deficiency is a problem in
patients with generalized musculoskeletal pain, especially
in women. In this context, it should be taken into account
that patients who apply to our polyclinics with generalized
body pain may have vitamin D deficiency. The limitation of
this article is that the study was carried out retrospectively
and the improvement in the complaints of patients with
generalized body ache could not be followed up after vita-
min D treatment.
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