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The Influence of Non-preventable
Risk Factors on the Development of
Osteoporosis in Postmenopausal Women

Radojka Bijelict, Snjezana Milicevic?, Jagoda Balaban®

ABSTRACT

Introduction: Scientific studies show that many ge-
netic factors can significantly contribute to the on-
set of osteoporosis in women. Aim: The aim of our
study was to determine whether non-preventable
risk factors (certain genetic predisposition - posi-
tive parameters of family and personal history, i.e.
family history of osteoporosis, family history of
fractures, osteoporotic fractures, previous fractures,
menopause duration) can affect the occurrence of
osteoporosis in women in postmenopausal age.
Methods: The study was performed as matched
case and controls study.A group of cases consisted
of 100 female postmenopausal women in whom
by the DEXA method was newly diagnosed osteo-
porosis at the Clinic for Endocrinology, Diabetes
and Metabolism of the University Clinical Center
of Republic Srpska during 2015-2016, while the
control group consisted of 100 female postmeno-
pausal women without diagnostic signs of osteo-
porosis. Groups were matched by age (* 2 years).
In order to collect demographic data and data
on risk factors for osteoporosis and life habits of
patients, the Bone Mineral Density Questionnaire
for females of the Irish Society for Osteoporosis
was used. Results: The results of the univariate
logistic regression in our study did not show that
early loss of the menstrual cycle before 50 years
of age was a significant factor for osteoporosis
in postmenopausal women (p=0.421, OR=0.966,
95% C1=0.889-1.051). The analysis of the data of
a positive family history of osteoporosis as a risk
factor by the model of the multivariate of logistic
regression shows that the presence of osteoporosis
in close relatives (usually the mother) represents
a significant and independent risk factor for the
development of osteoporosis (p=0.003, OR=4.567,
95% Cl=1.674- 12.460). The results of the study
show that the presence of earlier fractures in the

tested subjects is a significant independent risk
factor for osteoporosis (p=0.015, OR=2.464, 95%
Cl=1.195-5.084). Conclusion: The results of our
study show that the presence of osteoporosis in
close relatives (usually the mother) and the ex-
istence of previous fractures are significant risk
factors for the occurrence of osteoporosis. The
presence of these factors may be the reason for
the selection of patients for further preventive or
curative procedures.

Keywords: family history, risk factors, osteoporosis,
menopause.

1. INTRODUCTION

Osteoporosis, Greek osteum - bone, poros
- pore, ,hollow bone® is a metabolic bone dis-
ease characterized by a progressive reduction in
bone mineral density and bone tissue microar-
chitecture disorder resulting in increased bone
fragility, which makes them more susceptible to
physical stress, falls and impact, increased risk
of fracture (1). Osteoporosis is a multifactorial
disease in which many factors are involved. Ac-
cording to the results of recent studies, the ge-
netic component of osteoporosis is responsible
for 75%, while external factors for 25% of bone
mineral density (2). Positive family history of
osteoporosis and fractures represent risk fac-
tors for osteoporosis. In many studies, they are
presented as one of the most important risk fac-
tors (3). It is believed that genetic factors affect
the achievement of bone density maximum up
to 25 years of age. Many authors have shown
polymorphisms of genes responsible for genetic
predisposition for osteoporosis (4,5). Numerous
studies have also confirmed that genetic factors
have a dominant influence on bone mineral
density (6) and several gene locuses, potentially
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involved in osteoporosis, have been identified. Vitamin D
receptor (VDR) gene is the most widely studied since this
vitamin plays a central role in calcium metabolism and ho-
meostasis, regulating calcium absorption, bone resorption
and mineralization, bone cell differentiation and parathy-
roid hormone secretion (PTH) (7). With the help of modern
molecular diagnostic methods today, people with genetic
predisposition to osteoporosis can be identified, which can
significantly influence these people in timely instruction on
screening osteodensitometry, the FRAX model of fracture
risk calculation, and timely advice on prevention measures
and adequate treatment (8).

Osteoporosisisasystemicskeletaldisordercharacterizedby
decreased bone mass and changesinbone structure, resulting
inincreasedbone fragility andincreased tendency of bone tis-
suetofractures(9,10). Itisandisease ofimpressive proportions
thataffectsalmostatenthoftheworld’s population, estimated
tobearound 200 million people worldwide suffering from this
diseaseinEurope, the United StatesandJapan (11). Reasons for
theoccurrence ofthediseaseitselfarenumerous:firstofall, the
world populationis getting older, medical science isbecoming
moreadvanced, allowinglongerlife,andtechnologicalinnova-
tions provide early diagnosis of osteoporosis. The proportion
of patientsisprogressivelyincreasing,and millions of fractures
arediagnosedannuallyarroundtheworld. Hipfracturesarethe
biggest publichealth problem especiallyin the elderlybecause
theysignificantlyreducethequalityoflifeandincreasethemor-
bidityandmortalityofthispopulation(12,13). Therearecertain
riskfactors (earlymenopause, positive familyhistory of osteo-
porosis, earlier fractures) for the onset of osteoporosis whose
postmenopausal association canlead toloss of bone mass and
increased risk of fractures (10,14).

2. AIM

The aim of our study was to determine whether certain
non-preventable risk factors and their association contrib-
ute to accelerated reduction in mineral bone density and
the occurrence of osteoporosis in postmenopausal women.

3. METHODS

The study was carried out for a period of two years from
2015 to 2016. Experimental group (a group of cases) con-
sisted of 100 females in the post-menopausal age (at least
two years after the last menstruation) in whom was newly
diagnosed osteoporosis in the Osteodensitometry Unit
(Clinic for Endocrinology, diabetes and metabolic disease
UKC RS) by determining the bone mineral density, the
DEXA method on the lumbar spine (L2-L4) and the hip, and
the upper part of the thigh bone, using the “LUNAR DPX”
densitometer Product Division American GE Healthkare
(GENERAL Electric Computer 2006)..

The control group (group of controls) consisted of 100 fe-
malesinthepostmenopausalage,inwhichafterthedetermina-
tionofbonemineraldensityby DEXAmethod osteoporosiswas
notdiagnosed.DatacollectionperiodwasApril2015toMay2016

The exclusion criteria were malignant diseases, diabetes,
thyroid diseases, diseases of parathyroid and adrenal glands,
chronicrenalfailure,inflammatoryarthritis,useofstatinsinthe
treatmentofdyslipidemia, corticosteroids,hormonesordiuret-
ics formore than three months, secondary osteoporosis due to
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endocrinedisorders, pepticulcersurgery,chronicliverdisease,
and drug-induced osteoporosis.

Forthe purpose of collectingdemographicdata, thedataon
risk factors for osteoporosisand the patient’s habitual habits, a
questionnaire on mineral bone density was used in women of
thelrish Associationof Osteoporosis,whichcontainsfiveparts.
Thefirstconcerns physicalactivityissues, otheroneatinghab-
its, and parts of three to five of the menstrual cycle, personal
andpharmacologicalanamnesis. The questionnaireis publicly
available on the Internet. Descriptive and analytical statistics
were used in the analysis. To test the differences between the
groups the chi-square test, independent sample t-test, paired
t-test,and ANOVA analysiswereused. The correlationbetween
dependent and independent variables was investigated by an
appropriatebivariateaswellasmultivariatelogisticregression.

4. RESULTS

Observing both groups in our study, from the demo-
graphic point of view, we find that in the experimental
group the mean age of the respondents was 64 years, and
in the control group 63 years, which statistically does not
represent a significant difference. Regarding the level of ed-
ucation, both groups were dominated by respondents with
elementary or secondary school (78% in the experimental
group and 84% in the control group), without statistically
significant difference between the groups.

Experimental Control
Variable group group p
N= 100 N= 100
Osteoporosis
Yes 20 8 N
No 80 92 0.025
Family history of frac-
s 26 11 0013 *
e 74 89
No
Osteoporotic fractures
Yes 16 3 M
No 84 97 0.002

Table 1. Parameters of family history associated with
osteoporosis.* Chi-square test

In terms of testing the differences between the groups in
relation to unprecedented risk factors such as the presence
of osteoporosis and traumatic/osteoporotic bone fractures
in the family history, from the Table 1, we note that these
factors are more present in the experimental group (osteo-
porosis 20%, osteoporotic fractures 16%) compared to the

Experimental Control
Variable group group p
N= 100 N=100
Prewou;;sractures 43 271 0.001 *
57 79
No
Age of menopause
onset
< 50 years gé 513? 0.000 *
2 50 years

Table 2. Parameters of personal history associated with the onset
of osteoporosis. * Chi-square test

63
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control group (osteoporosis 8%, osteoporotic
fracture 3%), and the obtained differences were
statistically significant.

95% Cl for OR #

In terms of personal history data (previous
fractures and menopause onset), we can notice

that there is a statistically significant difference
between the observed groups. Namely, in the

experimental group, the previous fractures in
personal history was statistically significantly
more frequent (43%) than in the control group

Risk factor B* SE p ORY Lower Upper
limit Limit
Previous frac- 104 0321 0001 3018  1.607 5.665
tures
Family history
Y 1056 0445 0018 2875 1201 6.883
of osteoporosis
Ageofmeno-  nz4 0043 0421 0966  0.889 1.051

pause onset

(21%). Menopause onset (before 50 years of age)
occurred in 41% of women in the experimental
group compared to women in the control group

Table 3.Risk factors for the emergence of osteoporosis identified by the
univariate logistic regression * coefficient; T odds ration; ¥ confidence interval

19%, which statistically represents a significant

difference (¥2=10.13, p<0.05) (Table 2).
Investigation of risk factors for the occur-

rence of osteoporosis by logistic regression

95% Cl for OR %

model included all investigated factors. By
univariate logistic regression, it was found that

statistically significant relation with osteopo-
rosis exist between: earlier fractures and family

history of osteoporosis (Table 3).

Risk factor B* SE p ORY
Lower Upper
Limit limit
Previousfrac- 494y 0369 0015 2464 1195 5084
tures
Family history of 4 519 517 0003 4567 1674  12.460
osteoporosis
Constant 2953 1420 0038  0.052

All factors that were statistically significantly
related to osteoporosis in univariate regression
were incorporated into the multivariate model.
The results of multivariate logistic regression
show that independent risk factors for the occur-
rence of osteoporosis in women in menopause are earlier
fractures (OR=2.464; p=0.015) and family history of osteo-
porosis (OR=4.567; p=0.003) (Table 4).

interval

5. DISCUSSION

With the help of modern molecular diagnostic methods,
people with genetic predisposition for osteoporosis can now
be identified, which can significantly affect such persons
being promptly directed to screening osteodenitometry,
FRAX model for calculating fracture risk, and timely ad-
vice on preventive measures and adequate treatment (14).
The results of our study show that the presence of earlier
fractures in the subjects is a significant independent risk
factor for osteoporosis, which is in line with other scien-
tific studies (9, 15). Danndan Xie and associates in their
research find that among other specified risk factors for
osteoporosis, a positive family history of earlier fractures
and falls represent a significant risk factor for the onset of
this disease (1). Also, other scientific studies suggest that
previous falls and fractures in family or personal history
increase the risk of osteoporosis/osteoporotic fractures
several times and that in postmenopausal women they
represent strong predictors for the first - incident fracture,
especially hip fracture (15-17).

In our study, the family history of osteoporosis was found
in a significantly larger number of subjects in the group of
cases compared to the control group. Examination of this
factor by the model of the multivariate of logistic regression
shows that the presence of osteoporosis in close relatives
(usually the mother) represents a significant and indepen-
dent risk factor for the occurrence of osteoporosis, which
is in agreement with other studies (9, 18) and points to the
important role of genetic predisposition to the emergence

64

Table 4. Risk factors for the emergence of osteoporosis identified by
multivariate logistic regression. * coefficient; T odds ration; ¥ confidence

of osteoporosis. Seeman and associates find that daughters
whose mothers suffer from osteoporosis have reduced bone
mass on the lumbar spine and femur, which places them in
a group of increased risk of fracture and osteoporosis (19).
Scientific studies investigating inheritance for reduced
mineral bone density and the occurrence of osteoporosis
through three generations (mothers, daughters and grand-
mothers) indicate a significant correlation between mineral
bone density on the proximal forearm, especially between
mothers and grandmothers. A slightly lower correlation of
mineral bone density on the proximal forearm was found
between mothers and daughters (20). It is known that ge-
netic components strongly affect bone mineral density, its
architecture and processes within the bone itself, playing
an important role in determining the risk of osteoporosis
and fracture sensitivity. Newer scientific studies on dual
and family cohabitation have confirmed the importance of
genetic factors in individual variants of bone peak, bone
mineral density, and bone metabolism, and therefore pre-
dispositions for osteoporosis and fracture (21).
Mineralbonedensitydecreasesrapidlyinyearsimmediately
after the onset of menopause, and the reason for this is a sud-
dendropinestrogenlevelsinthe organismwhich, throughits
receptors(ER-aandER-p),affectsthegrowthoftheskeletonand
itsmaturation(12). Estrogendeficiencyhasadirectanabolicef-
fect onbone tissue and affects bone loss, although the deficit
of sex hormones, both in women and men, is not sufficient to
lead to osteoporosis, as osteoporosis does not develop in all
postmenopausal women (22). When we analyze the years of
menopause in our study, we can see that in the majority of
subjectsintheexperimental groupmenopause occurredbefore
50yearsofage,versuscontrolgroup. Theresults of theunivari-
atelogisticregression in our study did not show that the early
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loss of the menstrual cycle before the age of 50 represents a
significant factor for osteoporosis in postmenopausal women,
which is consistent with studies showing that the duration of
menopause and the year of its occurrence are not correlated
with the onset of osteoporosis. The presence of risk factors for
thedevelopment of osteoporosis associated with differentlife-
stylesandhabits (smoking, excessivealcohol consumption)and
the duration of menopause, more than the year of menopause,
cansignificantlyaffect the development ofthe disease (23-25).
On the other hand, the results of the study by Franccucia and
associates(26),aswellasotherscientificstudies(1,6,27),show
that early loss of the menstrual cycle (before 50 years of age)
canbe animportant independent risk factor for the develop-
ment of osteoporosis and osteoporotic fracture (28), whichis
due primarilytothelack of estrogen as animportant factor for
the formation of bone reserves.

This study have certain limitations. Our database con-
sists of respondents living in urban areas (urban population)
and perhaps the results of the study may be inappropriately
applied to women living in rural environments that have
different lifestyles.

6. CONCLUSION

Many genetically related risk factors have a significant
effect on bone mineral density in postmenopausal women.
The results of our study show that the presence of earlier
fractures and positive family history of osteoporosis in close
relatives (most often mother) are significant predictors of
risk for osteoporosis in postmenopausal women. Through
education and certain methods of screening, risk groups
can be identified in a timely manner in order to further
prevent the osteoporosis.
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