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Abstract:

Background and aims: Many factors affect bone mineral density BMD, such as genetic, nutritional, environmental,
physical activity and health status. The goal is to study the effect of urbanization on the BMD of the Syrian society and to
know the prevalence rates of BMD cases as a diffusion study. Methods: The study included 150 participants who visited
the clinic of rheumatology at Tishreen University Hospital, Lattakia, Syria. All participants were women with pre-
menopause or post-menopause. A questionnaire was filled with various clinical and personal information, including place
of residence. BMD was measured using DEXA. Descriptive statistaical frequently test was used to calculate the ratios of
the distribution of BMD values among different geographical regions. Results:.According to geographical regions(outskirts,
city, northen countryside, eastern countryside, western countryside, southern countryside) , the highest precentages of
BMD statue for femur and lumbar BMD, ,respectively
are(41.4%normal,41.4%osteopenia)(55.4%normal,46.4%osteopenia)(55.6%normal,55.6%osteopenia)(61.1%normal,50%osteo

enia)(40%normal,40%osteoporossis)(42.9%osteope- nia,42.9%osteoporosis),respectively. ). In the Syrian coast and Syria in
general, the prevalence rates of the three BMD statues (normal, osteopenia, osteoporosis are 49.3%,32%,18,7%,
respectively for femur BMD, 32.7%, 43.3%, 24%, respectively for Lumbar BMD. Discusion: It is the first study of its kind in
Syria. In all geographic regions except for the southern countryside, the highest rates are for normal BMD in the femur
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region and for low BMD(osteopenia) in the lumbar region. Approximately equal proportions between the countryside and
the city show the slight impact of urbanization on Syrian society. As for the southern countryside, the highest
percentages are for low BMD(osteopenia) in the femur region and low BMD(osteoporosis) in the lumbar region .
Conclusions: The southern countryside suffers from low BMD at the highest rate among the studied geographical areas.
The negative impact of urbanization on BMD appears slightly. And there are no obvious effects of the economic war in

Syria on BMD.
1. Introduction

Morbidity and mortality associated with hip fracture is
a major public health concern [1-5]. Suboptimal bone
mineral density (BMD) Can contribute to osteoporotic
hip fracture [1,5]. A previous systematic review
showed moderate evidence for lower fracture rates in
rural areas compared to urban areas [6] There is
therefore a need to examine the effect of urbanicity on
bone mass accrual and loss[5]. An adverse effect of
urbanization on bone health is thought to be
responsible. Urbanization is associated with several
lifestyle factors which are potentially deleterious for
bone including reduced weight bearing physical
activity, smoking and alcohol intake, availability of
sugary and fatty foods, and less outdoor activities
leading to reduced vitamin D stores.[7,8] There have
been very few studies examining relationships
between urbanization and bone mass per se. In a study
comparing bone mineral density (BMD) between rural
and urban populations in Thailand, femoral neck
BMD was found to be higher in males and females
living in rural areas compared with urban dwellers
from Bangkok, while little difference was observed at
the lumbar spine [9]. The observed difference at the
hip but not the lumbar spine is consistent with the
hypothesis that reduced weight bearing physical
activity makes at least some contribution to the
apparent increase in risk of hip fracture following
urbanization[10]. Although the underlying reason for
this trend is largely unknown. Measurement of bone
mineral density (BMD) is considered the primary
predictor of fracture risk .Therefore, it could be
hypothesized that the urban-rural difference in
fracture incidence is partly explained by the urban-
rural difference in BMDJ[11]. Bone densimetry tools
like dual-energy x-ray absorptiometry (DXA) have
been used for the assessment of bone mass and
density. These data enable assessment of association
between urbanicity and BMD[12] JSome previous
studies reported that rural subjects had higher BMD or
bone mineral content (BMC) than those urban
subjects [13,14], but another study found no such
difference [15]. The pace of urbanization in

developing countries is more pronounced than in
developed countries. Therefore, developing countries
are ideal settings for studying the urban-rural
difference in BMD. So, Syria is a good example for
studying, especially as it is a country that suffered
from war that affected the economic level of the
people.

2. Methodology

The study included 150 participants who visited
rheumatology clinic at Tishreen University Hospital,
Lattakia, Syria, throughout the period between March
2019 and September 2021,which was interspersed
with interruptions due to the Corona pandemic. The
work was approved by the Ethics Committee in Syrian
Ministry of High Education, and prior written
consents were obtained from all the participants.

All of the participants were interviewed using a
structured questionnaire. The questionnaire included
socio-demographic  characteristics, work habits,
physical activity, medication history, age, age of
beginning and end of menstrual, pregnancy and
number of children, history of family orthopedic
complaint, clinical history of bone pain
measurements of height and weight, body mass index
BMI (kg/m2), data of fractures, lumbar and femur Z-
score, lumbar and femur T-score. All participants
were women with pre-menopause or post-menopause.
They were from different families. Blood
phosphorous and calcium values were collected from
patients' files. The controls had high or normal T-
score for both femur and lumbar T-score. All patients
with hypertension, diabetes, osteomalacia, surgical
menopause and cancer were excluded. Participants
were divided into 5 groups according to geographical
distribution.

Bone densitometry

The bone mineral density (BMD; g/cm2) of the
lumbar spine (L1-L4) and left femur as measured by
dual energy X-ray absorptiometry (DXA) (Medix DR,
France). All DXA scans were conducted by a
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specially trained specialist. BMD Results were L2-L4(lumbar) Z-score (4.1, 3.1)
converted to age- and gender-specific Z-score that
matched normal  Caucasians. The samples were L2-L4 (lumbar)T-score  (-5.6, 1.2)

classified into 3 groups (normal, osteopenia, and

. . F Z- -1.9, 11
osteoporosis) according to the World Health emur Z-score  (-1.9 )

Organization classification of T-score values. Femur T-score (2.2, 1.1)
Statistical study: Normal(T-score >1) *

Statistical analysis was performed using SPSS Osteopenia (-2.5) < T-score <(-1)
computer software version 20 (IBM SPSS Statistics

for Windows, Version 20.0. Armonk, NY: IBM Corp; Osteoporosis T-score < (-2.5)
2011). Descriptive statistaical frequently test was

used to get the frequency of BMD cases in the femur Total 74

and lumbar region after dividing the participants
according to the geographical areas(Outskirts, city,
sourthen countryside, northen countryside, western 28
countryside, eastern countryside).

48

150
3. Result:

* World Health Organization Definition of
All data about age, age of beginning and end of Osteoporosis by T-score values
menstrual, pregnancy and number of children, history
of family orthopedic complaint, bone complaint, Table.1: Clinical, laboratory, demographic and
measurements of height and weight, body mass index radiological information for participants

BMI (kg/m2), data of fractures, classification of cases
according to WHO¥, are contained in the table below
table,1. All participants had normal blood
concentrations of calcium and phosphorous.

The number of participants according to the
geographical areas are (29/0utskirts,
56/city,14/sourthencountryside,18/northen

countryside, 15/western countryside, 18/eastern

Variable Case countryside). Results of descriptive statistaical
frequently test with& without division according
Total number 150 geographical areas and the percentage of bone

statues are showen in table2.
Age 60(40, 80)

L Results % DEXA Geographical area
Age of beginning of menstrual 14(11, 17)
0steoporosis osteopenia normal
Age of end of menstrual 50.5(46, 55)
Weight 69.5(40,99) 276 31 414  Femurleft Outskirts
Height ~ 165(150,180) 241 414 345  Lumbar
BMI 29.69(17.99, 41.4) 125 321 554  Femurleft City
Data on fractures(YES/NO) 85/65 196 46.4 33.9 Lumbar
History of family orthopedic complaint(YES/NO) 16.7 27.8 55.6 Femur left Northern
56/94 countryside
Clinical history of bone complaint(YES/NO) 229 55.6 229 Lumbar
139/11 ' ' '
28.6 42.9 28.6 Femur left Southern
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countryside
429 286 286 Lumbar

111 278 611
countryside

Femur left Eastern

111 50 38.9 Lumbar

26.7 333 40
countryside

Femur left Western

40 26.7 33.3 Lumbar

18.7 32 49.3 Femur left Total

24 43.3 32.7 Lumbar

Table2: Results of descriptive statistaical frequently
test with& without division according geographical
areas

4. Discussion

It is the first study of its kind which is done in Syria.
In all geographic regions except for the southern
countryside, the highest rates is for normal BMD in
the femur region and low BMD in the lumbar region
(osteopenia). This is consistent with the studies that
confirm that the normal BMD in countryside is
higher[16-18]. As for the city, the higher percentage
of the normal BMD, unlike studies that confirm the
negative effect of urbanization on BMD[16-18]. The
majority of the participants could be explained by city
inhabitants, but from rural origins. Mean, the period
of peak bone mass formation (25-30) years was in
rural regions. Also, the study group is
postmenopauseal women only. And reference studies
study both genders, this could be a reason for this
suspiciousness.

As for the southern countryside, the higher
percentages of low BMD in the femur region
(osteopenia) and low BMD in the lumbar region
(osteoporosis). These results differ with the results of
studies that confirm that BMD in the countryside is
higher than BMD in the city[16-18]. This may be
explained by genetic, environmental, or economic
reasons that require a deeper study. It is noted that the
impact of the war situation in Syria on the bone mass
is generally mild. The prevalence rates of the three
BMD cases(normal, osteopenia, osteoporosis) on the
Syrian coast in particular and Syria in general are

49.3%,32%,18,7%, respectively for femur BMD,
32.7%, 43.3%, 24%, respectively for Lumber BMD.

The limitations of this study are the number of
participants is small, and of only one sex. They are
only postmenopausal women.

5. Conclusion:

The southern countryside suffers from a low BMD at
the highest rate among the geographical areas studied.
The negative impact of urbanization on BMD appears
slightly. And there are no obvious effects of the
economic war in Syria on BMD.
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