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Abstract

Background: The purpose of this study was to analyse the prevalence of postmenopausal osteoporosis risk factors
and to analyse the T-score variability in spine and hip according to the associated risk factors.

Methods: This is a retrospective study (2003-2007) including 177 female patients with postmenopausal osteoporosis.
The patients were separated in seven groups according to the number of risk factors per case. The T-score was com-
pared between this groups using unpaired t-Student test.

Results: The most frequent risk factor was eatly menopause (44.63%), followed by low consumption of dairy prod-
ucts (37.29%), coffee consumption (25.99%), sedentary lifestyle (20.9%), smoking (19.21%), delayed menarche
(15.25%), low body mass index (10.71%), nulliparity (7.91%), alcohol consumption (0.56%). The maximum number
of risk factors per case was six. The T-score decreased with increasing number of risk factors. T-score differences are
statistically significant when comparing cases with 6 risk factors to cases with 5 risk factors (P=0.0315 in spine;
P=0.0088 in hip), 4 risk factors (P=0.0076 in spine; P=0.043 in hip), 3 risk factors (P<0.0001 in spine; P=0.0205 in
hip), 2 risk factors (P=0.0012 in spine; <0.0001 in hip), a single risk factor (P<0.001 in spine and hip) and no risk
factor (P=0.0075 in spine; P=0.0006 in hip).

Conclusion: Association of several risk factors leads to decrease of T-score so being able to avoid any such factors
may contribute to a better bone mineral density. This could be achieved by the education of female population regard-
ing postmenopausal osteoporosis risk factors, followed by adopting an appropriate lifestyle and diet.
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Introduction

Osteoporosis is the most common metabolic The predisposing factors of postmenopausal oste-

bone disorder (1) and is characterized by de-
creased bone strength that leads to an increased
risk of fracture (2). Postmenopausal osteoporosis,
a subtype of involutional osteoporosis (3) occurs
in women within a 20 year time frame after meno-
pause (4), the bone mass recording a rapid de-
crease in the first 10 years and a slower decrease in
the following years (5). According to the World
Health Organization, more than 30% of post-
menopausal women suffer of osteoporosis; with a
T-score of more than 2.5 standard deviations be-
low the young adult mean (6).
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oporosis include factors inducing the accumula-
tion of reduced peak bone mass and an excessive
bone loss during postmenopause. These factors
have genetic, endocrine and lifestyle components
(7). The risk factors in osteoporosis have been
subject to multiple researches. The results of a
study on body mass index, sedentary lifestyle,
dairy products in the diet, smoking, family history
of osteoporosis and the number of pregnancies as
risk factors for osteoporosis show that reduced
bone mineral density is not accurately predictable
by these factors (8). According to the results of
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another research, a number of postmenopause
years greater than 7, as well as early menopause
(under the age of 40), are the most important in-
dividual risk factors for osteoporosis, while obesi-
ty has a protective effect against the occurrence of
osteoporosis (9). Another study shows that the
average dietary calcium intake in postmenopausal
women aged 45 and over is insufficient, especially
for those diagnosed with osteoporosis or older
women (10). Further analysis of risk factors sug-
gests that in addition to the known risk factors
such as menopause, Caucasian and Asian descent,
frail constitution, physical inactivity, smoking, al-
cohol usage, poor calcium and vitamin D intake,
use of corticosteroids, another risk factor for os-
teoporosis would be depression (11). A recent
study shows that some of the risk factors are
common and other are different for spinal and,
respectively, femoral osteoporosis (12).

The assessment of risk factors involved in osteo-
porosis etiopathogeny is important for the case
detection strategy. Identifying individuals with in-
creased risk of developing this disease allows the
diagnosis of a low bone mineral density prior to
the occurrence of osteoporosis, which can be pre-
vented by implementing a prophylactic treatment.
Osteoporosis can also be diagnosed before a frac-
ture occurs, which is all the more important since
most cases of osteoporosis are asymptomatic, and
a diagnosis is often carried out when the first os-
teoporotic-based fracture occurs. More than 75%
of women which are likely to develop this disease
are not identified (13). It is not mandatory, how-
ever, that patients with risk factors develop osteo-
penia or osteoporosis. The analysis of a single risk
factor does not suffice for efficiently identifying
the patients with risk of developing osteoporosis,
and the analysis of risk factors cannot replace the
bone densitometry investigation which is the basis
of an accurate diagnosis of osteoporosis (14).

The aim of this study was to analyse the preva-
lence of different risk factors in postmenopausal
osteoporosis as well as the changes in T-score
measured at spine and hip level, according to the
presence and association of multiple risk factors.
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Materials and Methods

This is a retrospective 5 year study (2003-2007)
based on the analysis of osteoporosis risk factors
and T-score in patients with postmenopausal os-
teoporosis admitted in the Clinical County Hospi-
tal no. 1 from Timisoara. The data were collected
from medical records.

We selected 177 female patients with postme-
nopausal osteoporosis from 417 patients diag-
nosed with osteoporosis. This study focuses strict-
ly on postmenopausal osteoporosis so patients
with other types of osteoporosis such as senile
osteoporosis, idiopathic juvenile osteoporosis,
secondary osteoporosis as well as cases with com-
plex etiopathogeny and male patients with osteo-
porosis were excluded. We also excluded patients
undergoing treatments that affect bone metabo-
lism (corticosteroid therapy for more than 3
months).

The investigated risk factors are: family history of
osteoporosis, delayed menarche, early menopause,
sedentary lifestyle, low body mass index, low con-
sumption of milk and dairy products, nulliparity,
coffee consumption, smoking and alcoholism. A
positive family history of osteoporosis was consid-
ered if the mother or sister developed osteoporo-
sis, taking into account also the cases where oste-
oporosis was not diagnosed for these first degree
relatives, but they suffered a hip fracture at old age.
Delayed menarche was considered the menarche
occurring after the age of 16, and early menopause
was considered the menopause occurring before
the age of 45. Consumption of milk and dairy
products was recorded as a risk factor in cases
where patients had no intake or a low intake of
such products. Coffee consumption was taken
into account as a risk factor if it exceeded 2 cups
per day, smoking if the number of cigarettes
smoked per day exceeded ten, and alcohol if the
patients were consistently drinking high quantities.
The body mass index (BMI) was considered as a
risk factor if it was lower than 19 kg/m” It was
calculated using the formula: BMI = W/H?, where
W is the body weight and H is the height.
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Bone densitometry was performed at the same
hospital with a Hologic QDR Delphi W bone
densitometer. The investigation focused on the
hip and spine. Osteoporosis is diagnosed when
the bone mineral density is 2,5 or more standard
deviations below the young adult mean (6). T-
score is determined based on the difference be-
tween the patient's bone mineral density (BMD)
and the mean BMD of a healthy adult population
(relevant in terms of gender and race), reported to
the standard deviation of the respective popula-
tion (15).

In order to analyse the T-score variations in rela-
tion to clustering of risk factors, the patients were
separated in seven groups, based on the absence
or presence of these risk factors, from cases with
no risk factors to cases with six associated risk
factors. We tested the Gaussian distribution of the
T-score values for each group using the Kolmogo-
rov-Smirnov test. The results showed that for
each group the data were normally distributed
(normality test P value >0.10). The unpaired t-Stu-
dent test was used to compare the values of T-
score between the groups of patients with a differ-
ent number of risk factors in order to evaluate
statistically significant differences. For statistical
tests, the following interpretation of two-tail P
values was used: P < 0.05 = significant, P < 0.01
= highly significant, P < 0.001 = extremely signifi-
cant, P > 0.05 = not significant (16). Statistical
analysis and graphical representation were pet-
formed using GraphPad Prism 5 and Excel soft-

ware.
Results

Out of the 177 patients with postmenopausal osteo-
porosis, the vast majority (84.75%) originated from
urban area. The remaining 15.25% were from rural
area. The average age of the group was 58 years *
7.65. The minimum age was 39 years (one case,
where menopause was surgically induced) and the
maximum age was 69 years. The most frequent risk
factor, from the ten risk factors under analysis, was
eatly menopause, present in almost half the cases
(44.63%). Low consumption of milk and dairy
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products was recorded in 37.29% of the cases. The
following risk factors in descending order were cof-
fee consumption (25.99%), sedentary lifestyle
(20.9%), smoking (19.21%), positive family history
of osteoporosis (17.51%), delayed menarche
(15.25%), low body mass index (10.71%), nulliparity
(7.91%) and alcohol consumption (0.56%0). Alcohol-
ism was the risk factor with the lowest prevalence.

Not all patients presented risk factors. There were
4.52% cases with no risk factors in the lot under
analysis. The cases with a single risk factor were
higher, in proportion of 26.55%. The most fre-
quent cases were the cases with two risk factors,
accounting to a percentage of 31.64% of the total
number of cases. The cases with two risk factors
were in proportion of 22.03%. The other cases,
with four, five and six risk factors were less fre-
quent (9.04%, 2.83% and 3.39% respectively).
There were no cases with more than six associated
risk factors (Fig. 1). The most frequent were the
cases with one, two and three risk factors, totalling
together 80.22% from the total number of cases.

3.39% 4.52%

2.83%

26.55%

22.03%

00 risk factor
01 risk factor
@2 risk factors
@ 3 risk factors
W4 risk factors
|5 risk factors
m6 risk factors

31.64%

Fig.1: Share of cases with different number of associ-
ated risk factors.

The average of the T score, both for spine and hip,
was calculated for each of the group of patients
(with no risk factor, with one, two, three, four,
five and six risk factors) and is represented in Ta-
ble 1. The results show the decrease trend of the
T score when comparing cases with a greater
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number of risk factors with cases with a smaller
number of risk factors. The amount of the de-

crease is reflected by the decrement of the T score.

The decrement represents the difference of the
average of T score between cases with more risk
factors and cases with fewer risk factors and is
represented in table 2 for the spine and in table 3
for the hip.

Table 1: Mean value of T-score in groups of cases
with different number of associated risk factors

Number of Spine Hip
risk factors
Per case Mean T scote Mean T score
+ SD + SD
0 -2.94 £0.33 -2.73 £0.21
1 -3.26 £0.73 -2.82 £0.31
2 -3.37 £0.76 -2.81 £0.25
3 -3.14 £0.45 -3.33 £0.59
4 -3.26 £0.65 -3.17 2£0.31
5 -3.58 £0.90 -3.30 £0.44
6 -5.40 £2.69 -4.40 £0.20

The analysis conducted on the T-score measured
in spine, according to the number of risk factors
present for each case shows that a slight decrease
of the mean value of T-score occurred between
cases with no risk factors and cases with a single
risk factor, but the connection is not significant
(P>0.05).

An even smaller decrease of the mean T-score was
observed between the cases with a single risk fac-
tor and the cases with two risk factors, the con-
nection being also not significant. Between cases
with two and three risk factors respectively, T-
score recorded an insignificant increase. This is
the only situation where the mean T-score showed
an increase when comparing consecutively cases
with more risk factors with cases with fewer risk
factors. Starting with the cases with three up to six
risk factors, the mean value of T-score decreased,
the most significant consecutive decrease being
recorded between cases with five and six risk fac-
tors.

Table 2: Comparison of the mean T -score in spine between groups of cases with different number of associated
risk factors

Comparison

0 risk factor vs. 1 risk factor

0 risk factor vs
0 risk factor vs
0 risk factor vs
0 risk factor vs
0 risk factor vs
1 risk factor vs
1 risk factor vs
1 risk factor vs
1 risk factor vs
1 risk factor vs
2 risk factors vs
2 risk factors vs
2 risk factors vs
2 risk factors vs
3 risk factors vs
3 risk factors vs
3 risk factors vs
4 risk factors vs
4 risk factors vs
5 risk factors vs

. 2 risk factors
. 3 risk factors
. 4 risk factors
. 5 risk factors
. 6 risk factors
. 2 risk factors
. 3 risk factors
. 4 risk factors
. 5 risk factors
. 6 risk factors
. 3 risk factors
. 4 risk factors
. 5 risk factors
. 6 risk factors
. 4 risk factors
. 5 risk factors
. 6 risk factors
. 5 risk factors
. 6 risk factors
. 6 risk factors

Mean T-score Pvalue

decrement  (unpaired t-test)
-0.31 0.2721 ns
-0.42 0.1509 ns
-0.20 0.2741 ns
-0.32 0.2342 ns
-0.64 0.0421 &3
-2.46 0.0075 Hok
-0.11 0.4576 ns
0.12 0.4005 ns
-0.01 0.9717 ns
-0.32 0.3617 ns
-2.14 0.0008 Fohok
0.23 0.1049 ns
0.10 0.6429 ns
-0.21 0.5541 ns
-2.03 0.0012 ok
-0.12 0.4409 ns
-0.44 0.0782 ns
-2.26 <0.0001 Fohok
-0.32 0.4066 ns
-2.14 0.0076 ok
-1.82 0.0315 &3

*P < 0.05 = significant, **P < 0.01 = highly significant, ***P < 0.001 = extremely significant, ns (P > 0.05) = not significant
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P values were significant, highly significant or ex-
tremely significant when comparing the cases with
six risk factors to any of the other cases. Thus,
when comparing cases with six risk factors to cas-
es with no risk factors, two risk factors and four
risk factors, P value was highly significant (with
values of 0.0075, 0.0012 and 0.0076 respectively).
When comparing cases with six risk factors to
cases with a single risk factor and with three risk
factors, P values were extremely significant
(0.0008 and 0.0001 respectively), and when com-
paring cases with six risk factors to cases with five
risk factors, P value was significant (Table 2).

Analysing the mean values of T-score at hip level
according to the number of risk factors, the re-
sults determined were similar to those obtained at
spine level. Thus we observed a decrease trend of
the mean T-score, as more risk factors were asso-

ciated to a case. The most evident consecutive
decrease was also recorded between cases with
five and six risk factors. However there occurred
two situations where the mean T-score showed an
increase when comparing consecutively cases with
more risk factors with cases with fewer risk fac-
tors, but the increase was not significant. The re-
sults evaluated as highly significant were observed
when comparing cases with six risk factors to cas-
es with five risk factors (P=0.0088) and with four
risk factors (P=0.043). Extremely significant re-
sults were obtained when comparing cases with
six risk factors to cases with a single risk factor
(P=0.0001), two risk factors (P<0.0001) and no
risk factors respectively (P=0.0006). The other
variations of the mean T-score in cases with mul-
tiple risk factors compared to cases with fewer

risk factors were not significant (Table 3).

Table 3: Comparison of the mean T -score in hip between groups of cases with different number of associated risk
factors

Comparison

0 risk factor vs. 1 risk factor
0 risk factor vs. 2 risk factors
0 risk factor vs. 3 risk factors
0 risk factor vs. 4 risk factors
0 risk factor vs. 5 risk factors
0 risk factor vs. 6 risk factors
1 risk factor vs. 2 risk factors
1 risk factor vs. 3 risk factors
1 risk factor vs. 4 risk factors
1 risk factor vs. 5 risk factors
1 risk factor vs. 6 risk factors
2 risk factors vs. 3 risk factors
2 risk factors vs. 4 risk factors
2 risk factors vs. 5 risk factors
2 risk factors vs. 6 risk factors
3 risk factors vs. 4 risk factors
3 risk factors vs. 5 risk factors
3 risk factors vs. 6 risk factors
4 risk factors vs. 5 risk factors
4 risk factors vs. 6 risk factors
5 risk factors vs. 6 risk factors

Mean T-score

decrement (unpaired t-test)
-0.08 0.6932 ns
-0.07 0.6885 ns
-0.60 0.0220

-0.43 0.0312

-0.57 0.0427

-1.67 0.0006  ***
0.01 0.9523  ns
-0.52 0.0856 ns
-0.35 0.1550 ns
-0.48 0.0934 ns
-1.58 0.0001  #**
-0.53 0.0950 ns
-0.36 0.1164 ns
-0.49 0.0816 ns
-1.59 0.0001  **k
0.17 0.6647 ns
0.03 0.9337 ns
-1.07 0.0205 *
-0.13 0.6868 ns
-1.23 0.0043  **
-1.10 0.0088 **

Pvalue

*P < 0.05 = significant, **P < 0.01 = highly significant, ***P < 0.001 = extremely significant, ns (P > 0.05) = not significant
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Discussion

The first issue analyzed in this study is the preva-
lence of various risk factors. The results showed
that the most frequent risk factor was early meno-
pause. For most women, the average age of meno-
pause is 50-52 years, and the average age of peri-
menopause is around 47 years (17), but a risk fac-
tor in osteoporosis is considered the menopause
occurring before 45 years (18). Rapid decrease of
estrogens levels following menopause is the most
important risk factor of developing osteoporosis
in women. Estrogens decline is followed by the
increase of osteoclasts life time, with repercus-
sions on the balance of bone remodelling by en-
hancing bone resorption (19).

The next risk factor, in descending order of preva-
lence, was low consumption of milk and dairy
products. Other studies show also a high preva-
lence of this risk factor (20, 21). Low dietary cal-
cium has consequences on the calcium reserves in
bones by mobilizing specific quantities in order to
maintain constant blood calcium levels. In case of
an average calcium intake of 700-800 mg/day, the
generation of bone material shall be limited by this
insufficient supply (22). Important are not only an
appropriate intake of dietary calcium, but also its
efficient absorption and retention, and a series of
interactions inside the body, which influence the
availability and use of dietary calcium (23).
Sedentary lifestyle, identified among the most im-
portant risk factors for osteoporosis related frac-
tures (24), was encountered in this study in almost
a quarter of the cases, as the third prevalent risk
factor. Comparatively, in another research regard-
ing osteoporosis risk factors, the absence of physi-
cal activity was revealed as the second prevalent
risk factor after menopause (25).

Regarding the coffee consumption as osteoporosis
risk factor, studies show that a quantity of caffeine
exceeding 300 mg/day accelerates bone loss at
spine level in older women with postmenopausal
osteoporosis (26) and that caffeine leads to an in-
creased urinary excretion of calcium, an effect
which can be compensated in younger persons by
increasing calcium absorption, while older are less
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adaptable (27). The results of another study also
show that a daily coffee consumption of 600 ml or
more can be associated with a slight risk increase
of osteoporotic fracture incidence, especially in
women with a reduced calcium intake (28).
Smoking has a negative effect on bones, at more
than 10 cigarettes per day (29). Smoking has a
negative influence on bone mass, its effects being
more evident in older persons. They vary depend-
ing on the dose and can be partially irreversible. In
smoking women menopause occurs with up to
two years earlier than in non-smoking women (30).
The results of a study on osteoporosis risk factors
in Jordanian women showed that smoking is not
associated in a significant manner with osteoporo-
sis, but this fact might be due to its under-report-
ing (31).

The genetic factor appears to be much more im-
portant in osteoporosis pathogenesis than the
combination of dietary, hormonal, environmental
and lifestyle factors (32). 60-80% of bone mass
variation in adults can be explained by heredity,
especially at lumbar spine level, than at femoral
neck level (33). Following the research conducted
on a lot of women diagnosed with postmenopau-
sal osteoporosis and their daughters in premeno-
pausal period, it has been determined that the
daughters of those women had a reduced bone
mass at lumbar spine level (34). We found positive
family history of osteoporosis less prevalent than
smoking or coffee consumption. An explanation
may be the fact that first degree relatives (mother
or sister) of some patients might have suffered
from osteoporosis without being diagnosed, or
that those relatives had not suffered a hip fracture.
It is also possible that the patients do not remem-
ber accurately that fact.

According to the scientific literature, menarche
was deemed as a risk factor if it occurred after the
age of 16 (35), after the age of 15 (36) or after the
age of 14 (29). Increased risk of fracture in cases
of delayed menarche can be explained by the al-
terations developed in bone mineral mass, as well
as in the microstructural components of the bone.
The negative influence of delayed menarche on
the bones detected at the end of the skeletal
growth period is also maintained before the occur-
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rence of menopause, being independent of the
bone loss during premenopausal period, as shown
by a study conducted on tibia and femoral neck
(37).

Another risk factor is the low body mass index,
encountered in 10.71% of the cases. There is a
positive link between body weight and BMD in
women after menopause. Small weight is associ-
ated with increased fracture rates in older women
(38). A recent study regarding osteoporosis risk
factors in Caucasian patients revealed that the
body mass index was significantly lower in pa-
tients with osteoporosis compared to patients
without osteoporosis (39). There are several possi-
ble mechanisms by which fat mass influences
BMD. Larger body mass enhances the mechanical
load, representing an osteogenetic stimulus. Fat
reserves also represent the place of aromatization
of androgen hormones into estrogens (30). After
menopause, most circulating estrogens are the re-
sult of this conversion from androgens at the level
of fat tissue. The rate of bone loss during post-
menopausal period is inversely correlated with the
body mass index, women with a moderate degree
of obesity being protected against osteoporosis
from this point of view (40). A body mass index
of less than 19 kg/m?’ is a risk factor in osteopo-
rosis (35). A low body mass increases the risk for
hip fracture with effects at the cervical and tro-
chanteric level (41).

With respect to parity, there is a positive connec-
tion to bone mass, as it was determined that mid-
dle aged women experienced a mean increase of
1% in BMD per number of births (42). Nullipa-
rous women present an increased risk of hip frac-
tures during postmenopausal period, independent
of BMD, and hip fracture risk decreases with the
number of children (43).

Alcohol consumption was the least frequent en-
countered risk factor. Chronic alcohol consump-
tion in large quantities compromises bone quality
and increases the risk of fracture. The effect is
irreversible even if alcohol consumption is inter-
rupted (19).

Overall, it was determined that 95.48% of the pa-
tients from this study had one or several risk fac-
tors. The maximum number of risk factors identi-
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fied in a case was six. In comparison, a U.S. study
on the prevalence of risk factors in women with
postmenopausal osteoporosis showed a maximum
number of five risk factors associated per case
(44). Many of the risk factors are fairly weak, but
their association may have a significant influence
on bone health (45). The greater the number of
risk factors, the biggest the probability that the
patient suffers from osteoporosis (46).
Identification of the risk factors is important in
order to prevent postmenopausal osteoporosis
and may be helpful in case finding and prevention
strategies. The preventing effects against the oc-
currence of osteoporosis, or blocking the condi-
tion development, can be achieved by interfering
on the modifiable risk factors, such as low con-
sumption of milk and diary products, sedentary
lifestyle, excessive coffee consumption, smoking,
low body mass index, excessive alcohol con-
sumption, estrogen deficiency. In this regard, it is
essential that these risk factors are known by the
female population. Several researches highlight a
different level of awareness of osteoporosis risk
factors. Thus, a research conducted in Greece
showed that an important role in the knowledge
of risk factors lies with the level of education, as
well as the fact that there is decreased knowledge
thereof over the age of 61 (25). A synthetic study
carried out in Malaysia also highlighted the fact
that the education level is associated with the
knowledge of risk factors (47). It was also found
that patients with fragility fractures did not associ-
ate such fractures with the presence of osteoporo-
sis (48). Following a research conducted in Roma-
nia, it has been determined that there is a lack of
fracture risk perception in women aged 55 and
older (49). It would be necessary to improve the
level of knowledge with respect to osteoporosis
risk factors and the awareness of female popula-
tion regarding subsequent fracture risk, fact which
may be achieved by implementing of educational
programs.

The second issue investigated in this paper is the
variation of T score in spine and hip, according to
the presence of risk factors and their numerical
associations (from one to six) per case. Our results
showed a decreasing trend of T score, both in
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spine and hip, with the increasing number of risk
factors associated with a case. Within this de-
crease of T score, it can be observed, both in
spine and hip, a level beyond which the decrease
becomes statistically significant. This threshold
consists of cases with six risk factors and is re-
flected by the P values obtained when comparing
the T score of the cases with six risk factors with
the T score of cases with a smaller number of risk
factors. The P values are P<0.05, P<0.01, P<0.001,
according to the case analyzed (table 2, table 3).
The threshold may also be expanded to a certain
extent to cases with 5 risk factors, where the re-
sults are also significant, both in spine and hip,
when comparing the average values of T score
related to such cases and the cases with no risk
factor (P<0.05).

Our results are in accordance with previous stud-
ies. In this respect, the results of a study also show
that with increasing number of osteoporosis risk
factors the mean T-score became more negative
(50). The same research shows that approximately
a third of postmenopausal women with osteopo-
rosis risk factors were diagnosed with this disease,
compared to only 12%, which, without presenting
any risk factors, were diagnosed with osteoporosis.
In the present study there were 4.52% cases with
no risk factors, the rest of the cases had at least
one risk factor. Another study carried out on os-
teoporosis risk factors such as low body mass in-
dex, low calcium intake, smoking and sedentary
lifestyle shows that the presence of one or several
of these risk factors has been associated with a
reduced bone mineral density. The association was
more relevant when two or more risk factors were
associated, but variations were recorded according
to race, age and sex (51). The results of a recent
research revealed a strong association between the
trabecular bone score, a parameter that can be ex-
tracted from dual-energy x-ray absorptiometry
(DXA) images, and the risk factors that are pre-
dictive for osteoporotic fractures (52).

The decrease of the T-score observed in this study
in cases with multiple risk factors may be ex-
plained by the cumulative effect of these factors'
influence on the bone mineral density. It has been
proven that a bone mineral density and a low T-
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score are important predictors of fracture risk (53).
It was also reported that for patients with post-
menopausal osteoporosis who had at least five
risk factors, the hip fracture rate was increased
(54).

This paper provides significant findings regarding
the connection between the analyzed risk factors
and T score. It demonstrates a level of numerical
association of risk factors, beyond which the de-
crease of T score becomes statistically significant,
which implies a greater risk of fractures.

Conclusions

The risk factors act as predisposing agents of os-
teoporosis. Being aware and avoiding these factors,
to the extent possible, is important in order to
prevent postmenopausal osteoporosis and consec-
utive fractures. This fact could be achieved by the
education of female population, with respect to
becoming aware of postmenopausal osteoporosis
risk factors, followed by adopting an appropriate
lifestyle and diet. Considering the decrease trend
of the mean of T-score with the increase of the
number of risk factors in a case, the avoidance
itself of any such factors may contribute to a bet-
ter bone mineral density.
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