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ABSTRACT

Introduction: To the reduction of bone density and osteoporosis in postmenopausal women contribute elevated lipid param-
eters and Body Mass Index (BMI). Goal: The goal of our study was to determine the correlation between lipid parameters,
BMI and osteoporosis in postmenopausal women. Material and methods: The study was carried out by matched type between
experimental group and controls. The experimental group consisted of 100 females at postmenopausal age, in which by the
DEXA method was diagnosed osteoporosis at the Department of Endocrinology, Diabetes and Metabolic Diseases, Univer-
sity Medical Center of RS during 2015-2016, while the control group consisted of 100 females in a postmenopausal age but
without diagnosed osteoporosis. The groups were matched by age (+ 2 years). To all participants of the study were carried out
biochemical analysis of blood, or the analysis of the lipid profile that included total cholesterol, LDL cholesterol, triglycerides
(TG) and HDL cholesterol, and was determined the values of BMI and waist circumference (WC). Results: Analysis of the data
of our research shows that by the univariate logistic regression the values of lipid parameters total cholesterol (p=0.000), LDL
(p=0.005) and TG (p=0.033) were significantly associated with osteoporosis, while in multivariate logistic model only total
cholesterol (p= 0.018) was found as an independent risk factor for osteoporosis in postmenopausal women. BMI values were
not statistically significantly associated with osteoporosis (p=0.727). Conclusion: On the decrease in bone mineral density and
osteoporosis in postmenopausal women influence many risk factors whose identification has the aim to develop more effective

prevention of this disease in the elderly.
Keywords: osteoporosis, menopause, lipid profile, BMI.

1. INTRODUCTION

Osteoporosis is a disease which affect the population
of so-called “third age”, or the elderly, while it more affect
females as a result of the fact that they have a 30% lower
bone mass than men, and that among them there is a rapid
process of losing bone mass after entering the menopause
and the occurrence of ovarian insufficiency (1, 2). The emer-
gence of this disease involves number of factors (genetic and
environmental factors), as well as other pathological entities
that can lead to rapid loss of bone mass, while recent studies
indicate that there is no association between low bone min-
eral density (osteopenia, osteoporosis) and hyperlipidemia
in obese people and that this correlation was probably the
result of increased mechanical pressure on the bone, espe-
cially in postmenopausal women (3-8), or the direct effects
of lipids on the function of bone cells (9).
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2. GOAL

The goal of our study was to determine whether in post-
menopausal women there is a correlation between lipid
parameters, BMI and osteoporosis.

3. MATERIAL AND METHODS

Experimental group consisted of 100 females in a post-
menopausal age (at least two years after the last menstrual
cycle) who have a newly diagnosed osteoporosis in the
Cabinet for Osteodensitometry (Department of Endocrinol-
ogy, Diabetes and Metabolic Diseases, University Medical
Center of RS) by determining bone mineral density, DEXA
method at the lumbar spine (L2-L4) and hip, and the upper
part of the femur. The control group consisted of 100 females
in a postmenopausal age which after determination of bone
mineral density, DEXA method, has not been diagnosed
with osteoporosis.
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Exclusion criteria were malignant disease, diabetes,
disease of the 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, sec-
ondary osteoporosis due to endocrine diseases, diseases of
the gastrointestinal tract (Crohn’s disease, malabsorption),
peptic ulcer surgery, chronic liver disease and osteoporosis
induced by medications.

All the examinees were undergoing biochemical analysis
of blood. Samples were taken from a peripheral vein after
12 hours of fasting and were immediately centrifuged at
four degrees Celsius (4° C). Plasma is used to analyze the
lipid profile (total cholesterol, LDL cholesterol, TG, HDL
cholesterol). To all respondents was also determined an-
thropometric status, determination of BMI and waist cir-
cumference (WC).

RESULTS

From the standpoint of demographic data, the median
age of respondents in experimental group amounted to 64,
in the control group 63, which is not a statistically signifi-
cant difference. In terms of education level in both groups
dominated women with primary or secondary education
(in a group of cases 78% and in the control, group 84%),
without statistically significant differences between groups.

Analyzing the average values of the lipid profile (total
cholesterol, LDL cholesterol, TG, HDL-cholesterol) in our
study, we see that the same in the experimental group of
patients was classified as a so-called borderline high cat-
egory as compared to the control group where the values
of these parameters were within the normal range. Aver-
age values of total cholesterol in the experimental group
were 6.07 mmol/l with an average deviation of +1.075 in
the control group 5.45 mmol/l (+ 0.96). If we observe other
parameters of lipid profiles and their average values, we can
see that there is a statistically significant difference between
experimental group and controls with the exception of HDL
cholesterol (Table 1).

Lipid parameter Experimental | Control ttest | p
group group
Total cholesterol
6.07+1.075 |5.45+096 |4.32 |0.000
mmol/|
TG, mmol/l 1.78+0.88 |1.54065 |2.205 |0.029
LDL cholesterol, | 5 471 094 330084 |2.943 |0.004
mmol/|
HDL cholesterol, | ) 35, 929 130026 |1.365 |0.174
mmol/|

Experimental | Control

Variable group group p
N=100 N=100

BMI

Normal body weight 28 46

Overweight 57 36 N

Obesity I° 13 14 0.025

Obesity I1° 2 2

Obesity I11° 0 2

BMI mean value 26.71 26.89 0.729*

Waist circumference

<8lcm 31 22 0.171*

>281cm 69 78

Mean waist circumference 86.46 87.40 0.470%*

Table 2. Relationship of BMI and WC in women of experimental
and the control group. * X’ test ** t- test

Univariate logistic regression model, for all tested pa-
rameters in our study (total cholesterol, LDL cholesterol,
TG, HDL cholesterol, BMI and WC) showed that the sta-
tistically significantly the osteoporosis in postmenopausal
women is linked with: total cholesterol (p=0.000), LDL cho-
lesterol (p=0.005), triglycerides (p=0.033), while the value of
BMI (p=0.727) was not a significant factor for osteoporosis
(Table 3).

95% C.I. for OR #

Risk factor B SE p OR+ Lower | Upper
bound | bound
BMI 0.000 |0.000 |0.727 |1.000 [0.999 |1.001

Total cholesterol | 0.006 |0.002 |0.000 |1.006 |1.003 |1.009

LDL cholesterol | 0.005 |0.002 |0.005 |1.005 |1.001 |1.008

HDL cholesterol | 0.007 |0.005 |0.175 |1.007 |0.997 |1.018

TG 0.004 |0.002 |0.033 |1.004 |1.000 |1.008

Waist circumfer-
ence

-0.012 | 0.016 |0.468 |0.989 |0.958 |1.020

Table 3. Risk factors for osteoporosis identified by univariate
logistic regression. * coefficient; + odds ratio;  confidence
interval

The examined factors that are statistically significant in
the model of univariate logistic regression were entered into
the model of multivariate regression, the results of which
show that elevated levels of total cholesterol are indepen-
dent risk factor for osteoporosis in postmenopausal women
(p=0.018), while the other parameters of lipid profile were
not relevant for osteoporosis development (Table 4).

Table 1. Average values of lipid parameters of the experimental
and control group

A statistically significant difference between experimen-
tal group and controls was found in terms of categorizing
weight x2=11.157, p=0.025. In the control group, there was
significantly more women with normal weight (46%) than
in the experimental group (28%). In the experimental group
the highest percentage of women (57%) are overweight 25 to
30 kg/m?2. A statistically significant difference in the values
of waist circumference is not found between the groups
X?=1.64, p=0.171. The highest percentage of women in both
groups had WC > 81 cm (Table 2).
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95% C.l.zaOR £

Risk factors B* SE p ORt Lower Upper

bound bound
Total cholesterol | 0.006 | 0.002 |0.018 | 1.006 | 1.001 1.010

LDL cholesterol |-0.001 | 0.003 |0.577 |0.999 | 0.994 1.004

TG 0.002 |0.002 |0.241 |1.003 | 0.998 1.006

Constant -2.953 | 1.420 |0.038 |0.052

Table 4. Risk factors for osteoporosis identified by multivariate
logistic regression. * coefficient; 1 odds ratio;  confidence
interval
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4.DISCUSSION

Osteoporosis is a multifactorial disease that occurs due
to the effects of genetic and environmental factors. Today,
there are conflicting opinions on the impact of BMI on the
quality of the bones. Some studies suggest that in women
with lower body mass index there is a greater risk of devel-
oping osteoporosis and have osteoporotic fractures of the
upper arm, forearm and ankle (10). Also, changes in body
weight have an impact on the rate of bone loss in the sense
that “skinny” women (BMI <18.5 kg/m?) more rapidly lose
bone mass than women with stable body weight (0.8% annu-
ally), while women whose body weight increased with the
time does not losing bone mass significantly (0.1%) (11, 12).
Obesity has for years been considered as a protective factor
for the development of the skeleton and osteoporosis, but
recent clinical studies indicate that obesity has a negative
effect on the quality of the bone despite normal values of
bone density measured by densitometry of what is consid-
ered to be the result of increased mechanical pressure on the
bone (13, 14). A significant percentage of fractures exactly
happens in obese women because of the body structure or
mechanism of injury (15).

In our study, in more than half of respondents in the ex-
perimental group was overweight (57% versus 36% in con-
trol group), in contrast to the control group where the high-
est percentage (46%) had a normal body mass index (BMI).
Correlation of BMI with osteoporosis by univariate logistic
regression did not show the relationship of this indicator
with osteoporosis (p=0.727, OR=1.000, 95% CI=0.999 to 1.001),
which is not congruent with the results of other studies (1).

Literature data show that hyperlipidemia may contribute
to osteoporosis by its influence on bone resorption and os-
teoclast viability (16, 17), or to limit the radial lipids perme-
ability of the cortical bone and thus influencing the function
of bone cells (9). In a comparative study by Shukl et al was
found that postmenopausal women with osteoporosis had
significantly increased values of the parameters of the lipid
profile (total cholesterol, triglycerides, LDL-cholesterol) in
comparison with premenopausal women with osteoporosis
(18). Adami and colleagues found no significant association
of elevated serum LDL cholesterol, triglycerides and total
cholesterol with a decrease in bone mineral density at the
hip level for women aged 68-75 years (19). Other studies
confirm a reduced bone mineral density in women with
elevated total cholesterol (20).

In accordance with the previously presented attitudes
and analyzing own research, in our study, the results of
univariate logistic regression analysis shows that the total
cholesterol (p=0.000, OR=1.006, 95% CI=1.003 to 1.0009), LDL
cholesterol (p=0.005, OR=1.005, 95% CI=1.001 to 1.008) and
triglycerides (p=0.033, OR=1.004, 95% CI=1.000 to 1.008),
significant risk factors for osteoporosis, although the mul-
tivariate logistic regression LDL cholesterol and TG did not
identified as independent risk factors. Results of multivari-
ate regression analysis showed that the increased value of
total cholesterol is a significant independent risk factor for
osteoporosis in postmenopausal women (p=0.018, OR=1.006,
95% CI=1.001 to 1.010).
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5. CONCLUSION

The results of the conducted study confirm the associa-
tion between decreased bone mineral density in postmeno-
pausal women and lipid parameters. It follows that the two
entities in preventive action should be viewed simultane-
ously for a more efficient preventive activity that will con-
tribute to a better quality of life for affected individuals.
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