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Introduction

Although it is generally accepted that type 1 diabetes 

is associated with ten percent less bone mineral density 

(BMD) value compared with no diabetic adults,1,2 there is 

no consensus on osteoporosis risk in people with type 2 

diabetes. Nicodemus and Folsom3 found that women with 

type 2 diabetes had 1.70-fold higher risk of incident hip 

fracture than women without diabetes. Two other studies 

revealed no difference in bone density between type 2 

diabetes patients and control subjects.4,5 Some have reported 

higher bone mass in type 2 diabetic patients relative to no 

diabetic control subjects.6~8

The aim of this study to compare the BMD values of 

postmenopausal women with diabetic, hypertensive and 

hyperlipidemic postmenopausal women

Materials and Methods

The medical records and BMD measurements of 50 

diabetic hypertensive postmenopausal women followed-up 

at our institution for 4 years were evaluated retrospectively. 

A cohort of women with known diabetes mellitus (DM) 
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Results: There were no significant differences between two groups in respect to lumbar and vertebral BMD values, age, BMI, 
gravidity, parity. Serum cholesterol and fasting glucose levels were significantly different between each groups (P = 0.0001, P = 
0.002).
Conclusion: We found that, accompanying chronic diseases such as diabetes, hypertension and hyperlipidemia don’t affect the 
BMD measurements at postmenopausal period. So these postmenopausal women don’t have excess risk regarding osteoporosis. (J 
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was identified by retrospectively reviewing our patient 

database. Approval (Date: 1.08.2014, Number: 115) of the 

Bozok University Medical School’s local ethics committee has 

been obtained. Participants were naturally postmenopausal 

women under 70 years of age. Exclusion criteria included 

surgical menopause, smoking, chronic medical illness 

(Chronic Obstructive Lung Disease). Essential hypertension 

and diabetes diagnosis was obtained from hospital records. 

The diagnosis is made in our hospital according to “the 
Seventh Report of the Joint National Committee on 

prevention, detection, evaluation, and treatment of high 

blood pressure” and “World Health Organization (WHO) 

report on the diagnosis and classification of DM. Women 

treated with diet or drugs or both; or either a fasting serum 

glucose value more than 126 mg/dL describe as known 

DM. Patients who had essential hypertension previously 

or patients whose blood pressure measurements had been 

more than 140/90 were included in the study. Those women 

with and hypertension who had undergone screening BMD 

in our institution were identified; this group of women 

comprised our study group. Increase of triglyceride (> 160 
mg/dL) or cholesterol levels (> 200 mg/dL) are described 

as hyperlipidemia. Fifty-one healthy postmenopausal 

women were also included in the study as the control 

group. Our institution as a large tertiary referral center, 

offers a comprehensive menopause health program to our 

patients with screening BMD, mammogram and Pap-test. 

Our control group was selected from these patients. Data 

included the age, gravidity, parity, body mass index (BMI), 

BMD measurements, serum alkaline phosphatase (ALP), 

calcium and phosphorous levels were collected. BMD was 

measured using dual energy X-ray absorptiometry (DXA). 

BMD measurements of the hip (femoral neck) and lumbar 

spine (L1-L4) were performed in the anterior posterior (AP) 

view for the lumbar spine DXA scanner (Hologic QDR 4500 

Elite, Bedford, MA, USA). The BMD value for each region 

was calculated as the ratio of bone mineral content to the 

area of the interested region (g/cm2). According to WHO 

Table 1. Demographic and clinical characteristics of the two groups

Patients  (n = 50) Control (n = 51) P value

BMI (kg/m2) 32.28 ± 4.41 30.42 ± 4.2 0.7

Age (years) 58.31 ± 8 55.18 ± 8.26 0.06

Gravidity 6.41 ± 2.71 5.41 ± 2.75 0.55

Parity 4.49 ± 1.88 4.32 ± 4.43 0.8

TSKF -1.12 ± 1 -1.51 ± 0.94 0.06

TSKV -2.25 ± 1.02 -2.39 ± 0.88 0.5

Total cholesterol (mg/dL) 241.35 ± 35.5 157.5 ± 13.9 0.0001

Fasting glucose (mmol/L)* 146 (100-227) 89.41 (82-96) 0.002

Estradiol (pmol/L)* 10.4 (2-36) 11.08 (3-30) 0.76

FSH (mIU/mL) 52.38 ± 21.36 61.25 ± 23.86 0.06

LH (mIU/mL) 29.17 ± 13.5 32.01 ± 14.9 0.36

Ca (mg/dL) 9.55 ± 0.41 9.58 ± 0.44 0.34

P (mg/dL) 3.61 ± 0.55 3.44 ± 0.45 0.1

ALP (IU/L)* 110.1 (45-277) 97.4 (44-230) 0.21

Values are expressed as mean ± standard deviation (SD)
*Values are median (minimum-maximum)
ALP: alkaline phosphatase, BMI: body mass index, Ca: calcium, FSH: follicle stimulating hormone, HDL: high-density lipoprotein, LDL: low-
density lipoprotein, LH: luteinizing hormone, P: phosphorus, TG: triglycerides, TSKF: T score femoral neck, TSKV: T score lumbar vertebra 
spine
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criteria, a T-score of ≥ -1 denotes normal bone, a T-score 

between -1 and -2.5 denotes osteopenia, and a T-score of 

≤ -2.5 denotes osteoporosis. BMI wascalculatedbydividingthe

weighttothesquare of height (kg/m2).

The statistical analyses were performed using the 

SPSS statistical package (SSPS Inc., Chicago, IL, USA). 

The normality of variables were assessed using the 

Kolmogorov-Smirnov test. The data were reported as 

mean ± standard deviation (for normally distributed data) 

or as median and range (for non-normally distributed 

data). For data with normal distribution, the Student t test 

was applied. Otherwise, the Mann-Whitney U test was 

used as a nonparametric test. Correlations between BMD 

and biochemical marker levels were made using Pearson’s 

correlation coefficient and a partial correlation analysis after 

adjustments for age and menopausal time. A P value of less 

than 0.05 was considered significant.

Results

There were no significant differences between two groups 

in respect to lumbar and vertebral BMD values, age, BMI, 

gravidity, parity (Table 1). Serum cholesterol and fasting 

glucose levels were significantly different between each 

groups (P = 0.0001, P = 0.002). There were no significant 

differences in serum ALP, calcium and phosphorous levels 

between the diabetic patients and the controls. There was a 

negative correlation between lumbar spine BMD and duration 

of menopause. But we didn’t find a correlation between blood 

glucose levels and BMD (Table 2). After adjusting for age 

and menopausal time, the partial correlation of BMD with 

biochemical marker levels were shown in Table 3. 

Discussion

Data regarding the impact of DM on the BMD are 

controversial. Studies have found that people with type 2 

diabetes have increased,6~8 similar4,5 or decreased bone mass 

Table 2. Analysis of correlation of T score femoral neck, T score lumbar spine

Total 
cholesterol

Fasting 
glucose Estradiol FSH LH Ca P Menopause 

time

TSKF
r
P

0.21
0.26

-0.18
0.41

0.11
0.33

0.04
0.7

0.07
0.49

0.08
0.94

0.06
0.55

-0.25
0.02

TSKV
r
P

0.2
0.27

-0.05
0.8

0.9
0.39

0.09
0.43

0.09
0.43

0.07
0.95

0.04
0.66

-0.20
0.06

FSH: follicle stimulating hormone, LH: luteinizing hormone, Ca: calcium, P: phosphorus, TSKF: T score femoral neck, TSKV: T score lumbar 
vertebra spine

Table 3. Analysis of partial correlation of T score femoral neck, T score lumbar spine (after adjust for age and menopause time)

Total  
cholesterol

Fasting
glucose Estradiol FSH LH Ca P

TSKF
r
P

0.15
0.33

-0.005
0.97

-0.1
0.51

0.17
0.28

0.23
0.13

-0.15
0.34

0.01
0.93

TSKV
r
P

0.06
0.66

0.17
0.27

-0.12
0.44

0.1
0.53

0.01
0.91

-0.01
0.91

-0.12
0.42

FSH: follicle stimulating hormone, LH: luteinizing hormone, Ca: calcium, P: phosphorus, TSKF: T score femoral neck, TSKV: T score lumbar 
vertebra spine
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in comparison to healthy control subjects.3 Although BMD 

measurements of femur neck and lumbar (L2-L4) spines 

were lower in study group. We couldn’t find significant 

differences between study and control group. Regarding the 

effect of glycaemia on BMD, there are some data that depict 

the relation between glycaemia and BMD. Hyperglycemia 

induces decreased bone turnover with osteoblast dysfunction 

and suppresses serum osteocalcin levels.9,10 According to 

the previous studies that defend a relation between DM 

and osteoporosis, osteoporosis is more frequent among 

chronic DM patients, who have retinopathies, neuropathies 

or vascular disease.11 Kanazawa et al.12 claimed a negative 

correlation between serum osteocalcin and hemoglobin A1c 

(HbA1c) levels. Viegas et al.13 found remarkable osteoporosis 

and vertebral fracture ratios among chronic diabetic 

postmenopausal women who have retinopathy and renal 

dysfunction. But there are also some studies that claim 

no relation between DM and osteoporosis. For example 

Anaforoglu et al.14 found no relation between type 2 diabetes 

and osteoporosis among postmenopausal women but a 

negative correlation between femoral neck BMD and micro 

albuminuria due to DM. Other studies showed that BMD 

values of type 2 DM patients were higher than non-diabetic 

patient’s values.15 

Although there is no consensus about the effects of 

hypercholesterolemia on BMD, many authors noticed a 

negative correlation between hypercholesterolemia and 

BMD. In vitro studies, it was shown that lipids and 

lipoprotein oxidation products hampered the functions and 

differentiation of osteoblasts.16 Low-density lipoproteins 

(LDL) cholesterol has got direct negative effect on bone 

metabolism. This negative effect of LDL cholesterol particles 

is explained by increased catabolism rather than bone 

production.17,18 Similarly, Poli et al.19 found low BMD among 

1303 postmenopausal patients who have high plasma LDL 

levels. Cui et al.20 reported a negative correlation between 

LDL levels and lumber BMD values in postmenopausal 

patients. In another study lumber BMD values found lesser 

among postmenopausal women who have high serum 

cholesterol and LDL levels.21 On the other hand Demir et 

al.22 couldn’t find any correlation between cholesterol levels 

and BMD. In another study it was reported that lipid profile 

wasn’t a unique factor on BMD besides lipids duration of 

menopause and level of estrogen were also effective on 

BMD.23

In our study we couldn’t find significant differences 

between diabetic, hyperlipidemic and hypertensive women 

and control group. There is expediency with literature. In 

our study we didn’t inquire medication among hypertensive 

and hyperlipidemic patients. In the literature positive effects 

of antihypertensive and antihyperlipidemic drugs on BMD 

were reported. Some previous studies reported positive 

effects of anti-lipid drugs on BMD.24~26 In another study 

Olmos et al.27 reported that thiazide group drugs were 

effective in increasing BMD in hypertensive patients. The 

relation between BMD and Cardiovascular Disease risk 

factors such as hypertension and hyperlipidemia couldn’

t be clearly defined. In another study, no relation was found 

between hypertension and BMD.28,29

There are no significant differences between study 

group and control group in terms of BMD measurements. 

We found that, accompanying chronic diseases such as 

diabetes, hypertension and hyperlipidemia don’t affect the 

BMD measurements at postmenopausal period. So these 

postmenopausal women don’t have excess risk regarding 

osteoporosis.
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