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ABSTRACT
Introduction: Scientific studies show that many factors related to lifestyles affect the reduc-
tion of bone mineral density and osteoporosis in postmenopausal women. Goal. The goal 
of this study was to determine whether smoking, drinking coffee and alcohol in menopausal 
women contribute to the reduction of bone mass and osteoporosis, as well as the impact 
of physical activity on bone mass. Material and methods: The study was carried out as 
case study and matched controls. The group of cases consisted of 100 females in post-
menopausal age, in which by the DEXA method was newly diagnosed osteoporosis at the 
Clinic of Endocrinology, Diabetes and Metabolic Diseases, University Medical Center of RS 
during 2015-2016, while the control group consisted of 100 females in a postmenopausal 
age without diagnosed osteoporosis. The groups were matched by age (±2 years). In order 
to collect demographic data and information on risk factors for osteoporosis and lifestyle 
of patients was used the questionnaire Bone Mineral Density Questionnaire- Female of the 
Irish Association for osteoporosis. Results: Testing the significance of differences in terms 
of smoking showed that the studied groups are statistically significantly different in terms 
of smoking (χ²=24.025, p=0.000). In terms of consumption of coffee, a statistically sig-
nificant difference was found between the group of cases and control group (χ²=0.615, 
p=0.735). When observing the obtained information about the consumption of alcohol, 
we find that this preventable risk factor in the present study did not show as significant for 
osteoporosis in postmenopausal women (χ²=4.35, p=0.114). Statistical analysis shows that 
there are significant differences between the group of cases and control group in terms of 
physical activity (χ²=7.30, p=0.026). Analysis of the data of our study by univariate logistic 
regressions showed that smoking (p=0.000) was statistically significantly associated with 
osteoporosis, while physical activity is a protective factor for bone mass (p=0.036). Results 
of multivariate logistic regression showed that the independent risk factors for osteoporosis 
in postmenopausal women is smoking (OR=1.665; p=0.006). Conclusion: The results of our 
study show that smoking is an independent risk factor for osteoporosis in postmenopausal 
women, and physical activity is a protective factor for bone mass retention. Through edu-
cation and certain preventive measures should be stressed the importance of these factors 
on bone health from the earliest period.
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1. 1. INTRODUCTION
Osteoporosis is a disease that can 

be characterized as a “silent epi-
demic” because of its wide presence 
throughout the world and the con-
tinuing increase in the number of 
patients deserves full attention and 
appropriate multidisciplinary ap-
proach, both in prevention and in 
treatment. Close to 10% of the world’s 
population and 30% of post-meno-
pausal women suffering from oste-
oporosis (1, 2). The main complica-

tions of osteoporosis and a major 
cause of morbidity and mortality in 
the elderly population are fractures 
(3). Osteoporosis involves a number 
of factors which can be divided into 
variable and constant factors i.e. ge-
netic factors and factors from the en-
vironment (4). They can individually 
or in synergy significantly contribute 
to the loss of bone mass leading to 
osteoporosis (5-7). Recent scientific 
findings indicate that factors associ-
ated with poor living habits are also 
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one of the most important factors contributing to the 
rapid loss of bone mineral density in postmenopausal 
women (8).

2. GOAL
The goal of this study was to determine whether cer-

tain risk factors from the environment (smoking, drink-
ing coffee and alcohol) contribute to the reduction of 
bone mineral density and occurrence of osteoporosis, 
and what is the impact of physical activity on bone min-
eral density in postmenopausal women.

3. MATERIAL AND METHODS
Working Group (group of cases) consisted of 100 fe-

males in postmenopausal age (for at least two years after 
the last menstrual period) found to have a newly diag-
nosed osteoporosis in the Cabinet for Osteodensitom-
etry (Clinic of Endocrinology, Diabetes and Metabolic 
Diseases, University Medical Center of RS) determining 
bone mineral density by DEXA method at the level of 
lumbar spine (L2-L4), hip, and the upper part of the fe-
mur.

The control group (group of controls) consisted of 100 
females in a postmenopausal age where after the deter-
mination of bone mineral density, by DEXA method, os-
teoporosis has not been determined.

Exclusion criteria were malignant diseases, diabetes, 
thyroid, parathyroid and adrenal glands, chronic renal 
failure, inflammatory arthritis, the use of statins in the 
treatment of dyslipidemia, corticosteroids, hormones 
and diuretics for more than three months, secondary 
osteoporosis due to endocrine diseases, diseases of the 
gastrointestinal tract (Crohn’s disease, malabsorption), 
operations peptic ulcer, chronic liver disease, and oste-
oporosis induced by drugs.

In order to collect demographic data and information 
on risk factors for osteoporosis and lifestyle of patients is 
used a questionnaire on Bone Mineral Density in Wom-
en of the Irish Association of Osteoporosis.

4. RESULTS
Looking at both groups, from a demographic point 

of view, the result shows that in the group of cases the 
mean age of respondents was 64 years, and in the control 
group 63 years which does not represent a statistically 
significant difference. In terms of education level in both 
groups dominated by women with primary or secondary 
education (in a group of cases 78% and in the control, 
group 84%), with no statistically significant difference 
between groups. Also in terms of occupation and marital 
status there were no statistically significant differences 
between groups (Table 1).

Testing of the significance of differences in terms of 
smoking showed that the studied groups are statistical-
ly significantly different in terms of smoking (χ²=24.025, 
p=0.000). In the group of cases, smoking was present in 
50%, and in the group of controls in 33% of the patients 
(Table 2).

In terms of consumption of coffee, a statistically sig-
nificant difference was not found between the group of 

cases and control group (χ²=0.615, p=0.735). It can be 
observed that roughly the same number of women in 
both groups consumed coffee ≥ 3 cups/day, in a group 
of cases, 32% in the control group 27%. Moderate, or 1-3 
cups/day consumed 37% of the women in group of cases, 
and 39% of respondents in control group. Coffee did not 
drink 31% of the women in group of cases, and34% of the 
control group.

When observing the obtained information about the 
consumption of alcohol, we find that this preventable 
risk factor in the present study did not show as significant 
for osteoporosis in postmenopausal women (χ²=4.35, 
p=0.114). In both groups dominated by women who do 
not consume alcohol.

Statistical analysis shows that there are significant dif-
ferences between the group of cases and control group 
in terms of physical activity (χ²=7.30, p=0.026) (Table 2).

Testing of variable risk factors for osteoporosis in 
postmenopausal women by logistic regression included 
all studied factors. Univariate logistic regression analy-
sis showed that smoking (p=0.000; OR=1.911) is signifi-
cantly associated with the development of osteoporo-
sis, and physical activity was protective factor for bone 
mineral density in women (p=0.036; OR=0.463). Coffee 
consumption ≥ 3 cups per day (p=0.472; OR=1.138) and 

Variable Case group
N=100

Control group
N=100  p

Mean age 64 63 0.335**
Education
Primary or Secondary 
School
Higher Education

78
22 

84
16 

0.872*

Profession
Worker
Clerk
Housewife

18
43
39 

27
42
31

0.409*

Marital status
Married
Single
Divorced
Widow

58
12
14
16 

68
5
16
11

0.330*

Table 1. Independent indicators for the association of 
demographic data with osteoporosis. * X² test ** t-test

Variable Case group
(n= 100)

Control group
(n= 100) X² test p

Smoking
Yes
No
Former smoker

50 %
22 %
28 %

33 %
55 %
12 %

24.025 0.000

Coffee
1-3 cups/day
≥ 3 cups/day
No

37 %
32 %
31 %

39 %
27 %
34 %

0.615 0.735

Alcohol
Yes
No

5 %
95 %

13 %
87 % 4.35 0.114

Physical activity
Yes ≤ 2x /week
Yes ≥ 3x/week
No

21 %
5 %
74 %

14 %
0 %
86 %

7.30 0.026

Table 2. The differences between group of cases and control 
group in terms of smoking, alcohol, coffee and physical activity
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alcohol >3 drinks per day (p=0.056; OR=0.352) were not 
significant risk factors for osteoporosis in postmeno-
pausal women (Table 3).

Results of multivariate logistic regression showed that 
only smoking is an independent risk factor for osteopo-
rosis in postmenopausal women (OR=1.665; p=0.006) 
(Table 4).

5. DISCUSSION
Osteoporosis is a metabolic bone disease which in de-

veloped countries represent a very important social and 
medical problem and it is getting more and more a form 
of epidemic, as it has a steady increase in the number 
of cases (9). After age of 30 years the reduction of bone 
mass is an inevitable process, and consequently, chang-
es in the bone remodeling cycle leading to bone fragility 
and increased risk of bone fractures (10). In osteoporosis 
are involved numerous factors which can be classified in 
the group of risk factors that cannot be influenced (un-
changeable factors) and the risk factors that can be af-
fected (variable or preventable factors) (11).  

Among the variable risk factors for osteoporosis, which 
are related to poor living habits, recent studies show that 
smoking has an important place because it leads to some 
changes in the level of microarchitecture of trabecular 
bone, which results in reduced bone resistance to me-
chanical stress and friction (12). Smokers, regardless 
of the gender have a higher risk of having osteoporotic 
fractures (13). Women who smoke are almost twice as 
likely affected by osteoporosis than women nonsmokers. 
Our results are consistent with other scientific studies, 
in which the prevalence of osteoporosis was much high-
er in the group of smokers (31.3%) compared to former 
smokers (28.6%) or non-smokers (7.5%) (14). The results 
of our study, in accordance with the previously imposed 
attitudes, have shown that smoking is a significant inde-
pendent risk factor for osteoporosis (p=0.000, OR=1.911, 
95% CI=1.378 to 2.648).

Scientific findings on the impact of alcohol on bone 
mineral density show different results. According to 
certain studies, nonhazardous alcohol use (1.0 drinks 

per day) has a slightly positive effect on bone density be-
cause alcohol contains certain substances that may have 
the estrogen-like stimulatory effect on bone (15). Ilic 
and colleagues have found that a low intake of alcohol, 
mostly wine, is positively correlated with bone mineral 
density at the level of lumbar spine in postmenopausal 
women (16), while Berg and colleagues have shown that 
people who consume 0.5 to 1.0 drinks a day have a lower 
risk of hip fracture compared to abstainers or hazardous 
consumers (17). On the other hand, excessive alcohol 
consumption has a negative impact on the mechanism of 
bone remodeling, osteoblastic proliferation and activity, 
and therefore the direct negative effect on bone homeo-
stasis (18). The results of univariate logistic regression in 
our study did not indicate that alcohol consumption of 
>3 drinks a day is a significant risk factor for osteoporo-
sis in postmenopausal women (OR=0.352, p=0.056). In 
both groups of respondents dominated abstainers which 
is consistent with other studies, according to which the 
majority of postmenopausal women do not consume al-
cohol. Nonhazardous alcohol consumption had 4% of the 
women in the group cases, and 8% in the control group, 
while we found hazardous alcohol consumption in 1% of 
respondents in the group of cases and 5% of the control 
group. Harmful drinking of alcohol did not report any of 
the respondents.

The results of our study are consistent with other stud-
ies that have demonstrated the negative impact of high 
doses of caffeine to osteoporosis and fractures, partic-
ularly in postmenopausal women, which is a reflection 
of direct or indirect harmful effects of caffeine on osteo-
blastic activity (19,20). In fact, caffeine from coffee can 
lead to increased excretion of calcium in the urine, and 
that this loss cannot be fully compensated even 24 hours 
later. Caffeine intake leads to a decrease in interstitial 
absorption of calcium, and high doses of caffeine (>300 
mg/g or ≥4 cups a day) can accelerate bone loss at the 
level of lumbar spine in older postmenopausal women 
(21). Logistic regression analysis in our study did not 
point that coffee consumption of ≥3 cups a day is a risk 
factor for osteoporosis (32% in a group of cases versus 
27% in the control group (OR=1.138, p=0.472)).

For healthy bone, it is necessary to regularly exercise 
and have physical activity, avoiding sedentary lifestyle, as 
if the bones are not energized and physical active, mech-
anoreceptors (osteocytes) do not receive signals about 
the need for remodeling, removal of damaged and syn-
thesis of new bone, and so there is a gradual reduction 
of total bone mineral density (22). Physical activity or 
physical exercise in postmenopausal women have to pro-
vide the necessary voltage essential for maintaining bone 
density (23). Walking, according to the National Oste-
oporosis Foundation, is one of the most effective form 
of exercise for the maintenance or improvement of bone 
mineral density in postmenopausal women (24). It was 
found that engaging in recreational sports or active walk 
(30-60 minutes) more than twice a week reduces the risk 
of osteoporosis and fractures in older postmenopausal 
women (25). Exercises by load of its own weight or ex-
ercise against resistance are effective for increasing bone 

Risk factor B* SE p OR†
95% C.I. for OR ‡

 Lower 
bound

Upper 
bound

Smoking 0.647 0.167 0.000 1.911 1.378 2.648

Coffee 0.129 0.180 0.472 1.138 0.800 1.620

Alcohol -.1.043 0.547 0.056 0.352 0.121 1.029

Physical activity -0.769 0.367 0.036 0.463 0.225 0.952

Table 3. Risk factors for osteoporosis identified by univariate 
logistic regression. * coefficient; † Odds Ratio; ‡ Confidence 
interval

Risk factor B* SE  p OR†
95% C.I.za OR ‡
 Lower 
bound

Upper 
bound

Smoking 0.510 0.185 0.006 1.665 1.158 2.393
Physical activity 0.724 0.395 0.067 2.062 0.950 4.473
Constant -2.953 1.420 0.038 0.052    

Table 4. Risk factors for osteoporosis as identified by multivariate 
logistic regression * coefficient; † Odds Ratio; ‡ Confidence 
interval
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density and aerobic exercises increase the balance and 
functional activity of muscles thus reducing the risks of 
falls (26). Data from other studies also suggest that phys-
ical activity is essential for bone health and the preven-
tion of osteoporosis (27). In our study, the patients took 
a large percentage of cases were physically inactive, 74% 
in the group of cases versus 86% in the control group, 
which agrees with the results of other studies. The results 
of univariate logistic regression showed that physical ac-
tivity is an important protective factor for osteoporosis 
(OR=0.463, p=0.036), as were women who were physi-
cally active less frequently suffered from osteoporosis.

6. CONCLUSION
Many preventable risk factors from the environment 

can have a significant impact on bone mineral density in 
postmenopausal women. The results of our study show 
that smoking is an independent risk factor for osteopo-
rosis in postmenopausal women, and physical activity 
is a protective factor for bone mineral density. Through 
education and certain preventive measures, it should be 
stressed the importance of these factors on bone health 
from the earliest period.
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