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OHA AND BMD – ARE THEY RELATED?
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INTRODUCTION
Impaired glucose metabolism due to diabetes mellitus has a number of 
detrimental effects on musculoskeletal system. There is still a 
controversy about the relation of bone mineral density (BMD) and 
hence the risk of osteoporosis, in patients treated with drugs in type 2 

[1,2]diabetes mellitus. There are studies showing lower  bone mineral 
[3,4]density with patients on OHA's and there are some studies  

suggesting that the BMD of a person on OHA  is similar to normal 
person. Navarro MC et al in his studies suggested  that the usage of 
OHA in Type2 DM, has got no effect on Bone Mineral Density. The 

[5, 6]Rotterdam study suggests that higher BMD  was noted in Type2 
DM, subjects on treatment with OHA in comparison with age, and sex 
matched disease free controls.

Insulin is an anabolic hormone, and patients with autoimmune diabetes 
mellitus have an absolute deficiency of insulin, whereas patients with 
type 2 diabetes may have excess insulin levels in the body. The 
pathology of hyperglycemia as a causative factor for alterations in 

[7,8]glycosylation  of collagen in the same way as increased 
glycosylation of haemoglobin, due to hyperglycemia ,which is 
expressed as HbA1C has been well documented. These advanced 
glycation end products in the musculoskeletal system play an 

[9, 10]important role in bone metabolism and bone strength . The 
complications of diabetes may also contribute to fracture risk, in 

[11]particular in patients with renal failure. Diabetic Microangiopathy  
[12] and macrovascular complication may alter blood flow to the bones 

through altered endothelial function and hence compromise bone 
mineralisation.

Osteoporosis is a disease where increased bone weakness often leads 
to increased risk of fracture. Osteoporosis may also occur due to 
alcoholism, hyperthyroidism, chronic kidney disease, and medications 
which increase the rate of bone loss including some Proton pump 
inhibitors, Antidepressant drugs like SSRI's and corticosteroids. Bone 
density measurement is used in clinical medicine as an indirect 
indicator of osteoporosis and fracture risk. There are many different 
types of BMD tests, all are non-invasive. Most tests differ according to 
which bones are measured to determine the BMD result.

Dual energy X-ray absorptiometry (DXA) is the most widely used, 
method to measure bone density. The DXA test works by measuring 
the density of the spine, hip, and wrist which is compared with an 
average index based on age, sex, and size. The resulting comparison is 
used to determine risk for fractures and the stage of osteoporosis (if 
any) in an individual. Bone mineral density = BMC / W [g/cm2]

BMC = bone mineral content = g/cm.

W = width at the scanned line in cm.

               

Table 1  DXA Bone Mineral Density value and its Definition 

MATERIALS AND METHODS
This study was conducted after obtaining institutional ethical 
committee approval at GMC & ESIH, Coimbatore, between August 
2017 and February 2018.This study was a cross-sectional and the 
inclusion criteria includes all adult patients who are on treatment with 
OHA for Type2 DM  for at least two or more years and those who were 
willing for this study. 

The Exclusion criteria included patients who were with diabetes 
mellitus on native treatment, patients who were on insulin, and 
subjects who were on treatment with oral hypoglycaemic agents for 

2less than 2 years. Also the patients who had a BMI ≤18.5 kg/m , 
critically ill patients on bed rest, Type2 DM patients with concomitant 
thyroid disease, Type2 DM patient with eGFR less than 90 

2ml/kg/min/1.73 m , alcoholic patients and tobacco smokers, women on 
oral contraceptive pills, women on hormonal replacement therapy, and 
those unwilling to participate in the study were excluded from the 
study. 

Adequate clinical history with specific focus on drugs intake history 
and drug intake compliance history, detailed physical examination, 
including height, weight and vitals was done. All biochemical 
laboratory investigations were also carried out. The assessment of 
bone mineral density was done at the lumbar spine (L1 to L4 
anteroposterior) and left proximal femur using dual energy X-ray 
absorptiometry. Chi square test was used to calculate the association 
between two variables. Student t test, ANOVA was used to compare 
continuous variables between the groups.

RESULTS
For this study about 140 patients were screened out of which only 40 
patients satisfied the inclusion and exclusion criteria and after 
obtaining   informed written consent, they were included in the study. 
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ABSTRACT
This study was carried out to evaluate the effect of OHA on bone mineral density (BMD) in patients with T2DM. Forty  patients (study group) with 
T2DM receiving treatment with oral hypoglycaemic agents (OHA) for a period of two years or more and 40 age and gender matched healthy 
controls were included in the study.BMD was assessed using dual energy X-ray absorptiometry for both patients and controls in Lumbo sacral 
(Antero posterior) and Neck of femur. The mean body mass index and median duration of menopause (yr) among women were comparable. The 
BMD,z-scores at NOF and LSAP were comparable between two groups. One-way ANOVA did not show any significant difference between BMD 
of NOF and LSAP, T-scores,Z-scores, T2DM treated with OHA, and control group. Thus, the present study shows that the use of OHA does not 
significantly affect the BMD in patients with T2DM.
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T Score > -1 S.D Normal Bone Mineral Density

T Score < -1 to -2.5 S.D Osteopenia

T Score  ≤ -2.5 S.D Osteoporosis

T Score ≤ -2.5 S.D with 1 or 
More Fragility Fracture

Severe Osteoporosis.
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The baseline demographic characters of patients with T2DM, and 
control subjects are shown in the Table 2. 

Table 2. Comparison of Bone Mineral Density between both the 
Groups  

Majority of the patients included in the study were women.26 out of 40 
subjects was females in the T2DM Group and 24 out of 40 were 
females in the control group. 6 females among 26 in T2DM group and 
6 out of 24 females in the control group had attained menopause; the 
median (IQR) duration (years) of menopause was comparable between 
the two groups. There was no significant difference for normal BMI, 
overweight and obesity between the two groups. Age in years in 
patients with T2DM was 51.1±5.2 and in control group, age in years 
was 51.2±4.1. BMI in kg/m2 in patients with T2DM was 26.1±5.9, in 
control group, BMI was 27.8±4.33 kg/ m2.The mean duration of 
T2DM in the study group was 6.03±1.9 years; mean HbA1C was 
8.1±2%.

Table 3. Comparison of BMD between Type2 DM and Control 
Group.  

Overall, BMD measured at NOF in T2DM and control group 
(0.701±0.108 vs 0.732±0.111)  and BMD measured at LSAP in T2DM 
and control group (0.803±0.168 vs 0.852±0.168) was not significant.
 
The BMD (g/cm2) and Z-scores at NOF and LSAP were comparable 
between the study group and controls one-way ANOVA did not show 
any significant difference in the BMD NOF and LSAP; T-scores at the 
level of NOF; LSAP view and Z-scores at the level of NOF and LSAP 
view Table 3.

DISCUSSION
In the present study, patients receiving OHA for a period of at least two 
years or more were included. In order to detect the effect of the OHA on 
BMD, sufficient time interval (2 years and more) was given. Stringent 
exclusion criteria were employed in the present study to exclude 
patients who were at risk of developing osteoporosis due to various 
other diseases and conditions. Further, patients with type 1 diabetes 
mellitus (T1DM) were also excluded. T1DM is known to be associated 
with low BMI, which in turn is a risk factor for osteoporosis. Zhou Y et 

[14]al  reported that BMDs, T- and Z-scores at the total hip, femoral neck 
and ward's triangle were significantly lower in non-obese diabetic 
women than those in BMI-matched control subjects (P < 0.038). Obese 
diabetic patients and control subjects had similar BMDs and T- and Z-
scores at various skeletal regions. Osteopenia/osteoporosis was more 
common at the hip and femoral neck in non-obese diabetic women than 
in obese diabetic women and control subjects (P = 0.026). On multiple 
linear regression analysis, which was adjusted for the sex hormone 
concentration, BMI, fasting insulin level, and serum osteocalcin were 
positively associated.

A meta-analysis shows an increased fracture risk in both patients with 
T1D and T2D, in the hip. BMD was decreased in patients with T1D and 
increased in patient with T2D. The hip site tended to show lower BMD 

than the spine in both T1D and T2D. Available studies pointed at an 
increased fracture risk in patients with complications linked to 
diabetes (retinopathy, neuropathy, nephropathy, macro-and 
microangiopathy) and a decreased BMD in patients with 

[15]complications .One hypothesis could be that the complications were 
responsible for the increased fracture risk through an increased risk of 
falls, and that the often increased BMI in patients with T2D tended to 

[16]be protective and decrease the risk of fractures by increasing BMD 

[17]In a study from Turkey  reported that at the hip, lumbar spine, and 
radius, there was no difference in BMDs and T scores. Patients with 
radial or lumbar or hip osteoporosis had a longer duration of diabetes 
and were older, and had a lower BMI (P=.000). Between osteopenia or 
osteoporosis and haemoglobin A1C level, presence of microalbu 
minuria, retinopathy, neuropathy, peripheral artery disease, 
cerebrovascular event, and coronary artery disease, no correlation was 
found. BMD at the hip was positively correlated with BMI (P=.000) 
but negatively correlated with age (P=.000) and duration of diabetes 
(P=.000) among the three sites. A negative correlation with BMD at the 
femoral neck (P=.042) revealed the presence of micro-albuminuria.

Patients with T2DM and control subjects did not differ on BMDs and 
T-scores at the hip, LS, and radius. Patients with radial and/or lumbar 
and/or hip osteoporosis had a longer duration of DM, were older and 
had a lower BMI. These observations suggest that T2DM need not 
necessarily be a protective factor against development of osteoporosis 

[18]as was considered previously 

CONCLUSION
This study concludes that compared to LSAP, the overall BMD in 
women was less significant at NOF. In both study group and control 
group, the BMD in g/cm2 and z-scores at NOF and LSAP were 
comparable. The T score in T2DM and control group does not show 
statistically significant difference.Thus, the present study shows that 
the use of OHA does not significantly affect the BMD in patients with 
T2DM.
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Variables
Patients with Type2 DM

( n=40)
Control 

Group(n=40)

Mean Age (years) 51.1 ±5.2 51.2 ± 4.1

BMI (Kg/m2) 26.1± 5.9 27.8 ± 4.33

Median duration of 
Menopause(IQR)*

*IQR, inter-quartile 
range

6 (1-12)
(n=26)

6 (1-13)
(n=24)

Variables
Patients with
T2DM(n=40)

Control Group
(n=50)

BMD (g/cm2) NOF* 0.701 ± 0.108 0.732 ± 0.111

BMD (g/cm2) LSAP* 0.803 ± 0.168 0.852 ± 0.168

Z-score NOF* -0.142 -0.250
Z-score LSAP* -1.250 -1.360
T-score NOF* -0.864 ± 0.887 -0.942 ± 0.874
T-score LSAP* -1.741 ± 0.934 -1.831 ± 1.136

    LSAP*-     Lumbar Spine (Antero Posterior)    NOF*- Neck of 
femur
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