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ABSTRACT

Aim: In this study; we aimed to investigate the BMD values of healthy Turkish women
living in Alanya and the region and to compare them with the studies performed in
different regions of our country.

Methods: The DXA results of 376 patients who met the inclusion criteria from the
healthy participants who applied to Alanya Education and Research Hospital in 2017
were evaluated.

Results: The mean age of the 376 participants included in the study was 62.47, the
mean body mass index (BMI) was 28.62, and the mean vertebra t score was -1, 82 £
2.34 while the mean hip t score was -0.93 + 1.02. There was a statistically significant
difference between the two cities in the 40-49 and 50-59 age groups. Kastamonu
mean BMD was higher. No statistically significant difference was found between the
two cities in the 60-69 age group, whereas there was a statistically significant differ-
ence between the two cities. In the age groups of 70-79 and 80 years, and in the age
group above. The mean values of the Alanya BMD were higher. There was no statisti-
cally significant difference between the two cities in both the 40-49 age group and the
80 age group. However, there was a statistically significant difference between the
two cities in the 50-59 years, 60-69 years and 70-79 age groups. The mean values
of Alanya BMD were higher.

Conclusion: regional outcomes and differences are important factors in interpreting
BMD values. These differences may be the effect of locally utilizing the sunlight, but
may also be influenced by regional nutritional habits. In addition, the differences in
DXA devices used for BMD measurement and technical standards should be taken
into consideration during measurements.
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Amag: Bu calismada; Alanya ve Yéresinde yasayan saglikli Ttrk kadinlarinin
KMY degerlerini arastirmayi ve Ulkemizin degisik yorelerinde yapilan ¢alismalarla
karsilastirmay! amagladik.

Yontem: Alanya Egitim ve Arastirma Hastanesine 2017 yilinda bagvuran saglikli
katiimcilardan dahil etme kriterlerine uyan 376 olgunun DXA sonuglari degerlendi-
rildi.

Bulgular: Calismaya dahil edilen 376 katiimcinin ortalama yasi 62,47, ortalama vi-
cut kitle indexi (VKI) 28,62 ve ortalama vertebra t skoru -1, 82 +2,34 iken ortalama
kalca t skoru -0,93+1,02 idi. 40-49 ve 50-59 yas grubunda her iki sehir arasinda
istatistiksel anlamli fark vardi. Kastamonu KMY ortalamalari daha yiksekti. 60-69
yas grubunda her iki sehir arasinda istatistiksel anlamli fark bulunamadi. 70-79 ve 80
ve Uzeri yas grubunda ise her iki sehir arasinda istatistiksel anlamli fark vardi. Alanya
KMY ortalamalari daha ytiksekti. Hem 40-49 yas grubunda hem de 80 ve izeri yas
grubunda her iki sehir arasinda istatistiksel anlamli fark yoktu. Ancak 50-59 yas, 60-
69 yas ve 70-79 yas gruplarinda her iki sehir arasinda istatistiksel anlamli fark vardi.
Alanya KMY ortalamalari daha ytksekti.

Sonug: Bolgesel sonuglar ve farkliliklar KMY degerlerinin yorumlanmasinda énem-
li etkenlerdir. Bu farkliliklarda bolgesel olarak giines isigindan yararlanmanin etkisi
olabilecegi gibi yine bolgesel beslenme aligkanliklarinin etkisi olabilir. Ayrica KMY
6lciimiinde kullanilan DXA cihazlarinin farkliigi ve élgiimler sirasinda teknik standar-
tlarda gz 6niinde bulundurulmalidir.
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O steoporosis (OP) is a metabolic bone disease
characterized by deterioration in the microstruc-
ture of bone tissue, bone mineral density (BMD), dec-
rease in bone strength, and increase in bone fracture
and fracture risk. It is stated that bone mineral density
(BMD) values and osteoporosis (OP) prevalence are
influenced by ethnic, genetic, gender, age, environ-
mental and regional factors [1-4]. BMD measurement
is an important numerical value used in OP diagnosis
and identification of fracture risk. Dual Energy X-ray
Absorptiometry (DXA) used in the diagnosis and fol-
low-up of OP is a proven, widely used, sensitive and

non-invasive method for determining BMD [1,2].

In order to be able to interpret the values of BMD,
it should be compared with the reference values made
from a number of examples selected from different ge-
ographical regions specific to age and sex, and collec-
ted from a healthy community showing similar charac-
teristics [1]. In the world and in our country, there are
many DXA devices in different brands that measure
BMD values. In these devices, white race (Caucasian)
standardization data is usually used. Some studies have
been carried out on the BMD values of Turkish society

in various regions of our country [1-7].

In this study; we aimed to investigate the BMD values
of healthy Turkish women living in Alanya and the
region and to compare them with the studies made in
different regions of our country.

METHODS

Out of all healthy participants applied to Alanya Edu-
cation and Research Hospital in 2017, the results of
376 patients who met the inclusion criteria were evalu-
ated. Local Ethics Committee approved. The consent
of participants was taken, and they were informed that
their results would be used in a scientific study. Besi-
des sick-abed participants’, the results of those parti-
cipants with the risk factor for OP and/or secondary
cause for OP, participants with metabolic, endocri-
ne, neuropsychiatric, and malignant diseases, partici-
pants with long-term use of alcohol, smoking, and in
the steroid (25 mg and 23 months), participants with
implants in the parts to be shot were not included in
the study. Bone densitometry was scanned in Alanya
Training and Research Hospital with STRATOS dR
20016 (DMS Imaging, Maugio France) DXA device.

In the anteroposterior vertebrae and femur upper end

measurements, the positions of the persons were adjus-

ted with the equipment of the relevant device. Issues
to be considered in screening, and device maintenance
and calibration was made according to the recommen-
dations of Turkey Association of Nuclear Medicine
[8] and the International Society for Clinical Densito-
metry (ISCD) [9]. BMD measurements were perfor-
med on the anterior-posterior spine (L1-L4) and on

the femur upper end (total).

Statistical Method: Descriptive analyzes were presen-
ted as mean * standard deviation. The normal distri-
bution compatibility of our data was checked by the
Kolmogorov-Smirnov test. For comparing with diffe-
rent regions, test of significance was done with Statis-
tical Calculator ® (StatPac Inc. Minneapolis, Minne-
sota, USA) statistical package program. For the mean
data in the analysis of parametric data; Independent
groups t-test between means test was used. P <0.05

values were considered significant.
RESULTS

The mean age of the 376 participants included in the
study was 62.47, the mean body mass index (BMI) was
28.62, and the mean vertebra t score was -1, 82 + 2.34
while the mean hip t score was -0.93 + 1.02 (Table 1).

When vertebra BMD averages are evaluated according

to age groups;

There was a statistically significant difference between
the two cities in the 40-49 and 50-59 age groups (p
= 0.0001 and p = 0.0000, respectively) and Kastamo-
nu mean BMD was higher. No statistically significant
difference was found between the two cities in the
60-69 age group. There was a statistically significant
difference between the two cities (p = 0,0462 and p =
0,0035, respectively) in the age groups of 70-79 and 80
years, and in the age group above, and the mean values

of the Alanya BMD were higher (Table 2).

When the hip BMD average is evaluated according to

age groups;

There was no statistically significant difference betwe-
en the two cities in both the 40-49 age group and the
80 age group. However, there was a statistically signi-
ficant difference between the two cities (p = 0,0075, p
= 0,000 and p = 0,000, respectively) in the 50-59 years,
60-69 years and 70-79 age groups, and the mean values
of the Alanya BMD were higher (Table 3).

The highest BMD was determined in the 40-49 age
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group for both vertebrae and hip. As the age group
increased, both vertebrae and hip BMD decreased
(Table 2 and 3).

According to the Meteorological Service (MS) data,
the long-term (1930-2017) annual mean temperature
for Kastamonu is 9.8 °C and the mean sunshine dura-
tion is 70.4 hours [10] while the average annual tem-
perature (1930-2017) for Alanya (Antalya) was 18.7
°C and the mean sunshine duration was 97.6 hours per

year [11].

Table 1: Demographic data of Turkish women living in Alanya. *

N Mini- Maxi- Mean Std.

mum mum Sapma

Age 376 40,00 96,00 62,4681 | 9,91452

(year)

Height 376 115,00 177,00 155,5851 | 6,61660

(cm)

Weight 376 35,00 155,00 69,1303 | 14,85975

(kg)

BMI 376 16,51 117,20 28,6243 | 7,14869

V-BMD | 376 ,43 2,77 ,8703 ,19136

(gr/cm2)

V-T score | 376 -35,00 14,00 -1,8194 | 2,33833

F-BMD | 376 ,51 1,45 ,8961 ,14701

(gr/cm2)

F-T score | 376 -3,60 3,10 -,9285 1,02378

* Descriptive Statistics; BMI: Body Mass Index, V-BMD: Vertebrae (L1-
L4) Bone Mineral Density , V-T score: Vertebral body T-score, F- BMD:
Femoral Bone Mineral Density, F-T score: Femoral T score

Table 2: Comparison of Alanya and Kastamonu Vertebra BMD

Vertebrae (L1-L4) Mean + SD (all patients older than 40 years)

Age BMD-AK N BMD N P*

groups (gr/cm2) -KK (gr/
cm2)

40-49 0,955+0,18 33 1.116 + 47 0,0001
0.16

50-59 0,866+0,16 122 0.997 67 0,0000
0.17

60-69 0,870+0,24 136 0.904 + 143 0,1631
0.16

70-79 0,849:0,15 67 0.803 + 156 0,0462
0.16

80-+ 0,828+0,14 18 0.719 = 54 0,0035
0.13

*Indepentedt gorups t-test between means, BMD-KK: Kastamonu Wom-
en Bone Mineral Density, BMD -AK: Alanya Women Bone Mineral
Density, SD: Standard deviation

Table 3: Comparison of Alanya and Kastamonu Femoral BMD:

Femur Proximal (Hip) Mean + SD (all cases older than 40 years)

Age BMD-AK N BMD N P*

groups (gt/cm2) -KK (gr/
cm2)

40-49 0,994+0,14 33 0.949 + 47 0,2328
0.18

50-59 0,934:0,13 122 0.874 = 66 0,0075
0.17

60-69 0,891+0,14 136 0.788 + 143 0,0000
0.18

70-79 0,838+0,12 67 0.725 = 158 0,0000
0.13

80-+ 0,717+0,13 18 0.709 = 51 0,7886
0.10

*Indepentedt gorups t-test between means, BMD-KK: Kastamonu Wom-
en Bone Mineral Density, BMD -AK: Alanya Women Bone Mineral

Density, SD: Standard deviation
DISCUSSION

In addition to unchangeable risk factors such as race,
heredity, gender and age, all of which have a role in
determining BMD, many interchangeable risk factors
such as BMI, nutrition, sun exposure, and exercise also
play a role in the etiopathogenesis of OP [1-5]. Bone
loss is accelerated in women in parallel with menopau-

se, low BMI and age [4-6].

In many studies with DEXA, peak BMD was found in
women at the third or fourth decade and was reported
to be negative correlation with age [3-6]. Aslan et al.
[1] reported that the mean BMD values of Kastamo-
nu and women residents in all age groups were lower
than those of the Lunar DXA device Turkish So-
ciety standardization and peak BMD was reached in
the third decade but decreased with age. In our study,
as the age group increased, BMD values were observed
to decrease (Table 1). Golge et al. [11] point out that
there is a significant difference in BMD values and T
scores between the two different regions of our country
(Hakkari and Canakkale) with different DXA devi-

ces.

In the KASTURKOS study conducted by Aslan et al.
[4]; it is reported that Turkish women living in Kas-
tamonu have lower BMD values than women living in
other regions and OP prevalence is higher. The aut-
hors noted that less of the sunlight exposure may be
an effective factor in this. In contrast, Imerci et al.
[12] found that femur neck BMD values in the Mugla

region were significantly lower than Erzurum region.
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Even though the duration of sunshine exposure and
regional differences are important risk factors for low
BMD and OP, the BMD values in Erzurum region
were found higher. The authors explained this situati-
on by stating that eating habits might have been effec-

tive in the outcome.

According to MS data [10], the annual average tem-
perature and sunshine duration in Alanya were higher
than in Kastamonu. In our study, in Turkish women
population living in Alanya and its surroundings, hip
BMDs were higher in all age groups than Kastamo-
nu, and there was a statistically significant difference
between the two cities in the 50-59 age group, 60-69
age group and 70-79 age group (Table 3). On the ot-
her hand, there was a statistically significant difference
between 70-79 and 80 age groups and over the two
cities, and Alanya BMD averages were higher (Tab-
le 2). There was a statistically significant difference
between the two cities in the age group of 40-49 and
50-59 years, and Kastamonu mean BMD was higher.
Some of our results were compatible with the results of
the study by Aslan et al. [4] while some other results
of ours seemed consistent with the results of Imerci et
al. [12]. Therefore, regional outcomes and differen-
ces are important factors in interpreting BMD values.
These differences may be the effect of locally utilizing
the sunlight, but may also be influenced by regional

nutritional habits.

Limitations: The fact that the DXA devices used in
our studies compared to other studies are different may
have affected our findings. Also some considerations
during DXA shooting can be another effective factor.
On the other hand, we did not investigate the occupa-

tional groups of the participants in our study.

In fact, the limitations we have mentioned for our study
are the factors that can be effective in many studies in
our country. DXA used in the diagnosis and follow-up
of OP is an important method in determining BMD,
but a mistake may ocur during measurement and re-
porting [2,13-15]. On the other hand, it is stated that
not only the BMD and t scores but also other factors
such as bone architecture and bone turnover markers
should be taken into consideration in the evaluation
of the fracture of OP and in the determination of the
treatment [15-17].

In addition to environmental factors such as dietary,

exercise and sunlight utilization, ethnic and genetic

factors, as mentioned in the literature, even occupati-
onal groups may also play a role in determining BMD
[1-4,18].

On the other hand, some factors can influence the
DXA measurement and therefore the BMD value.
Although the difference between right or left femur
BMD measurements cannot be shown, the rotational
position of the hip during measurement can affect the
outcome [4,19]. Moreover, the fact that the DXA ins-
truments used in BMD measurements are different can
also cause differences in BMD measurements made in
different regions. In particular, it has been shown that
standardization problems arise from the absence of any
compromise in reference population selection among
manufacturers. In addition, different areas and den-
sity detection algorithms used by manufacturers and
different calibration applications make standardizati-
on efforts even more difficult [20]. Finally, although
DXA has been used for many years for diagnostic and
therapeutic purposes in our country, the lack of a clear
standard of operator (technician) training can lead to
errors in the acquisition, analysis and interpretation of
the scan. It is very important to be aware of and resolve

potential technical and clinical error sources [21].

Conclusion: Therefore, regional outcomes and dif-
ferences are important factors in interpreting BMD
values. These differences may be the effect of locally
utilizing the sunlight, but may also be influenced by
regional nutritional habits. In addition, the differen-
ces in DXA devices used for BMD measurement and
technical standards should be taken into consideration

during measurements.
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