
Diabetes mellitus and male osteoporosis

Is there a relationship?
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Osteoporosis is a decrease in the bone mass and 
micro-architectural deterioration of the bone 

tissue. Lately, it was realized that osteoporosis in 
male is not as rare as it was previously believed. The 
World Health Organization reported that in the United 
States of America 55% of the people over the age of 
50 years suffer from osteoporosis.1 A recent report on 
primary osteoporosis in male population from Saudi 
Arabia showed a high prevalence of osteoporosis and 
osteopenia.2 Many causes of secondary osteoporosis 
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are known and diabetes mellitus is blamed to be one 
of them.3-5 A recent review showed that there was an 
increased bone resorption and decreased bone mineral 
density in type 1 diabetes mellitus,6 while others 
showed a decreased rate of fractures in patients with 
type 2 DM.7  Controversy is still brewing regarding 
the risk of osteoporosis in type 2 DM.8-10

Diabetes mellitus is a common metabolic problem 
among Saudi Arabian population and the prevalence 
is reported to be increasing since the 1980’s.11-14 

Objective: To evaluate the relationship between male 
osteoporosis and type 2 diabetes mellitus (DM).

Methods:  We screened 154 male Saudi Arabian patients 
over the age of 50 years for osteoporosis between May and 
December 2005, at the Endocrine and Orthopedic Clinics 
of King Fahd University Hospital, Al-Khobar, Kingdom 
of Saudi Arabia. Patients body mass index was calculated. 
Fasting blood glucose was measured in all patients. All 
patients with type 2 DM hemoglobin A1c levels were 
measured at follow up. All had bone mineral density (BMD) 
measurement of hip area and the lumbar spine using the 
dual energy x-ray absorptiometry scan, and osteoporosis 
and osteopenia was assessed on the basis of the World 
Health Organization guidelines. The data was entered in 
the database and analyzed using the Statistical Package for 
Social Sciences software with statistical significance of 
<0.05 and a confidence interval of 95%.

ABSTRACT

Results:  There were 57 patients in group A (type 2 DM) 
with an average age of 59.76 years, 34 in group B (impaired 
fasting glucose) with an average age of 60.90 years and 
63 in group C (normal glucose level), with an average age 
of 62.53 years. Bone mineral density analysis revealed 10 
patients (17.5%) in group A, 7 (20%) in group B and 12 
(19%) in group C were normal.  Analysis did not show any 
statistical significance among the 3 groups with regard to 
BMD, T-Score and Z-Score.
 
Conclusions: The study indicates that the prevalence of 
osteopenia and osteoporosis is common among the Saudi 
Arabian males. The presence of type 2 diabetes mellitus in 
these patients did not influence or increase the incidence of 
osteopenia or osteoporosis.
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Physicians over the years have been battling the 
management of diabetic related complications 
like diabetic nephropathy,15 retinopathy,16 vascular 
complications17  and diabetic neuropathies,18 and in the 
midst of this it was little anticipated that osteoporosis 
could become one of the complications of diabetes 
due to increased life expectancy of patients. Most 
of the studies reported were assessments of female 
patients with type 2 DM and little is known regarding 
the effect of type 2 DM on osteoporosis among male 
population. The aim of this study was 2 fold; to 
find if there is an increased risk of osteoporosis and 
osteopenia among male Saudi Arabs suffering from 
type 2 DM on the basis of BMD and T-score and to 
establish if any relationship exists between BMD and 
T-score and the diabetic control. 

Methods. One hundred and fifty-four male Saudi 
Arabian patients over the age of 50 years were 
included and screened for osteoporosis. The exclusion 
criteria were secondary osteoporosis and type 1 DM. 
Secondary osteoporosis was ruled out on the basis 
of clinical evaluation and laboratory investigations 
particularly hormonal profile. Patients with type I DM 
were identified on the basis of clinical presentation 
and were excluded. The patients were divided into 
3 groups: group A who were diagnosed as type 2 
diabetes mellitus as defined in accordance with the 
criteria of the American Diabetes Association, group 
B with impaired fasting glucose (serum glucose level 
between 100-125 mg/dl) and group C with normal 
blood glucose level.19 Between May and December 
2005, patients attending the Orthopedic and 
Endocrine Clinics at King Fahd University Hospital, 
Al-Khobar, Kingdom of Saudi Arabia were screened 
after a verbal consent. At the time of the clinic visit a 
detailed history was recorded, weight and height was 
measured to calculate their body mass index (BMI). 
Blood samples were drawn after overnight fasting for 
complete blood picture, erythrocyte sedimentation 
rate, renal and liver function tests, calcium and 
phosphorous level. Required investigations were 
done to rule out endocranial causes of secondary 
osteoporosis. Patients in group A had their glycosylated 
hemoglobin (HbA1c) examined to assess the control 
of the diabetes. The diabetes mellitus was considered 
controlled if the level of HbA1c was ≤7.20 All patients 
had bone mineral density (BMD) measurement of 
hip area and the lumbar spine using the dual energy 
x-ray absorptiometry (DEXA) scan (Hologic Inc., 
Waltham, MA, USA). Patients with a T Score of  –2.5 
SD and lower, were considered as osteoporotic and 
those between –1 to –2.5 SD were taken as osteopenic 
for analysis. The data was entered in the database 

and analyzed using the Statistical Package for the 
Social Sciences software (SPSS, Chicago, Illinois) 
with statistical significance of <0.05 and confidence 
interval of 95%.

Results. We were able to analyze the data of 154 
patients with an average age of 62.51 years (range 50 
- 76 years) ± 7.14 years with a mean BMI of 23.46 
(18.42 - 35.5) ± 3.72.  Table 1 gives the demographic 
data of the 3 groups with the percentage of osteopenia 
and osteoporosis. The 3 groups were similar in terms 
of age distribution and BMI. Analysis of the scans 
of the hip revealed that 27.9% of the patients were 
osteoporotic with an average BMD of 0.757 gm/cm2 

(0.679 - 0.89) ± 0.017 and a mean T-Score of -3.12 
(-2.6 - -4.5) ± 0.07. Eighty-two (53.2%) patients were 
osteopenic with BMD of 0.914 gm/cm2 (0.697 - 1.065) 
± 0.021 and mean T Score of -1.84 (-1.1- -2.5) ± 
0.312. The BMD of spine showed that the prevalence 
of osteoporosis was 63 (40.7%) with a mean T-Score 
of -3.40 (-2.8 - -5.1) ± 0.69 and 35% were osteopenic 
with a T-Score of -1.80 (-1.3 - -2.5) ± 0.32. Table 2 & 3 
shows a comparison of the 3 groups of BMD, T Score 
and Z-score for osteopenia and osteoporotic patients. 
The BMD of hip area in uncontrolled DM patients 
(mean HbA1c of 8.65) was 0.775g/cm2 compared to 
the controlled group (mean HbA1c 6.38), which was 
0.791g/cm2, p=0.2. 

Table 1  -	Demographic data of patients in the 3 groups.

 Parameter Group A Group B Group C

Number of patients 57 34 63

Age 	 59.76  ±  1.46
(51 - 75)

	 60.90 ± 1.04
(53 - 72

	 62.53 ± 1.49
(50 - 76)

Body mass index 	 23.10 ± 0.81
(18.4 - 35.5)

	 24.67  ±  0.516
(18.5 - 28.5)

	 23.86 ± 0.391
(20 - 28.9)

Fasting blood 
glucose

	 158.6 ± 5.40
(128 - 210)

	 109 ± 0.99
(101 - 123)

	 77.86 ± 1.42
(69 - 90)

Glycosylated 
hemoglobin

	 8.67 ± 0.34
(7.2 - 15.3)

--------- -------

Calcium 	 9.47 ± 0.07
(8.9 - 102)

	 9.65 ± 0.089
(8.9 - 10.9)

	 9.33 ± 0.04
(8.8 - 9.7)

Phosphorous 	 3.28 ± 0.076
(2.6 - 4.2)

	 3.65 ± 0.054
(2.9 - 4.5)

	 3.65 ± 0.054
(2.9 - 4.2)

Alkaline 
phosphatase level

	 84.86 ± 5.35
(50 - 140)

	 88.90 ± 4.66
(45 - 133)

	 79.41 ± 2.22
(56 - 108)

Osteoporosis 16 9 18

Osteopenia 31 18 33
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Table 2 - Comparison of patients in the 3 groups with osteoporosis.

Parameter Group A Group B Group C
  

P value for 
group A and C

P value for 
group B and C

Number of patients 16 9 18

Bone mineral density hip 	 0.757 ± 0.04
(0.679 - 0.744)

	 0.869 ± 0.006
(0.863 - 0.89)

	 0.875 ± 0.005
(0.851 - 0.896)

0.2 0.4

Bone mineral density spine 	 0.744 ± 0.02
(0.527 - 0.856)

	 0.851 ± 0.024
(0.779 - 0.826)

	 0.758 ± 0.01
0.713 - 0.82)

0.3 0.2

T-Score hip 	 -3.5 ± 0.15
(-2.9 - -4.5)

	 -3.07 ± 0.122
(-2.9 - -3.2)

	 -2.9 ± 0.039
(-2.6 - -3.1)

0.4 0.2

T-Score spine 	 -3.74 ± 0.18 
(-2.7 - -5.1)

	 -3.19 ± 0.18
(-2.5 - -4)

	 -3.27 ± 0.20
(-2.7 - -4.4)

0.5 0.3

Z-Score hip 	 -1.7 ± 0.2
(-1.5 - -1.9)

	 -1.25 ± 0.22
(-0.9 - -1.9)

	 -1.39 ± 0.23
(-0.3 - -1.9)

0.7 0.4

Z-Score spine 	 -2.88 ± 0.23
(-1.6 - -4.8)

	 -2.25 ± 0.2
(-1.5 - -3.5)

	 -2.55 ± 0.20
(-1.6 - -3.5)

0.9 0.6

Table  3 -	Comparison of  patients in the 3 groups with osteopenia.

Parameter Group A Group B Group C P value for 
group A and C

P value for 
group B and C

Number of patients 31 18 33
Bone mineral density hip 	 0.916 ± 0.1

(0.836 - 1.01)
	 0.923 ±  0.01

(0.863 - 1.055)
	 0.938 ± 0.01

(0.874 - 1.065)
	 0.5 	 0.4

Bone mineral density 
spine

	 0.839 ± 0.02
(0.527 - 1.103)

	 0.908 ± 0.014
(0.849 - 1.124)

	 0.930 ± 0.01
(0.802 - 1.055)

	 0.14 	 0.3

 T- Score hip 	 -1.89 ± 0.09
(-1 - -2.1)

	 -1.19 ± 0.08
(-1.4 - -2.5)

	 -1.64 ± 0.09
(-1.1 - -2.2)

	 0.8 	 0.7

T-Score spine 	 -2.1 ± 0.23
(-0.9 - -2.4)

	 -1.93 ± 0.07
(-1.4 - -2.5)

	 -2.12 ± 0.04
(-1.6 - -2.5)

	 0.8 	 0.5

Z-Score hip 	 -0.7 ± 0.09
(0.7 -  -1.9)

	 -0.52 ± 0.10
(0.4 - -1.1)

	 -1.03 ± 0.13
(-0.2 - -2.3)

	 0.01 	 0.05

Z-Score spine 	 -1.86 ± 0.28
(-0.9 - -2.5)

	 -1.05 ± 0.06
(-0.3 - -1.5)

	 -1.01 ± 0.13
(-0.3 - - 2.7)

	 0.4 	 0.7

Discussion. Osteoporosis is now recognized as a 
major public health issue. With the improvement of 
health care facilities in the developing world, the life 
expectancy of people has increased, thereby, doubling 
the risk of fractures due to osteoporosis. Osteoporosis 
and its related fractures were always thought to be a 
disease of the postmenopausal women and it was never 
envisaged that males could also suffer from these 
fractures in their 50’s due to osteoporosis. Although 
the incidence of osteoporosis related hip fractures is 
lower in men as compared to women to the extent of 
4-5 per 1000 versus 8-10 per 1000,21 the mortality is 
double that in women (31% versus 17%).22.

There are contradicting reports in the literature 
regarding the BMD in patients with type 2 DM. Van 

Daele et al23 Barrett-Connor and Holbrook,24 reported 
that patients with type 2 DM had increased BMD, 
whereas others found that the BMD in those patients 
is similar to the control groups25 or even decreased.26 
Al-Maatouq et al27 after studying postmenopausal 
women with type 2 DM, concluded that osteoporosis 
was more common among the diabetics in comparison 
to non diabetic Saudi women. One confounding 
factor, which was reported to influence the decrease 
in the BMD in diabetics is the poor control of the 
blood sugar levels.28 In our own patients, we noticed 
that patients who had a poor control of diabetes on 
the basis of the level of Hb1Ac had lower BMD 
as compared to their counterparts, but that was not 
statistically significant. Other confounding factor 
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reported in the literature is the type of anti diabetic 
therapy, which was not evaluated in this study. The 3 
study groups were similar in terms of age and BMI. 

It is known that the risk of osteoporotic fracture in 
males is less than females, with a lifetime risk at 50 
years of 17-22.5% in women and 6-11% in men.29-30 

Reports are appearing in the literature regarding the 
increased incidence of hip fractures in women with 
type 2 DM,31-32 but this is not universally supported.23, 

33-34  Chau and Edelman35 believed that patients with 
type2 DM are usually obese having sedentary life 
and poor coordination and balance that predispose 
them to fall easily with increased risk of fractures. 
Earlier Poor et al36 reported that inactivity and obesity 
increases the risk of fractures in men in many-fold. 

Osteoporosis in men is not that rare as thought 
previously but consensus and guidelines to screen men 
for the diagnoses of osteoporosis are still emerging. 
Amin and Felton22 and Orwoll37 recommended that 
screening for osteoporosis in males should start around 
70 years of age. We believe that this recommended 
age is a little bit late. In an earlier study from our 
institution, it was found that the prevalence of male 
osteoporosis and osteopenia is high and start at a 
younger age compared to the western population.2 
We recommend that the male population in this part 
of the world should be screened from the 5th decade 
onwards and may be earlier in patients with risks of 
secondary osteoporosis.

In conclusion, the results of this study indicate that 
Saudi Arabian male patients with type 2 DM does not 
have an increased risk of osteoporosis as compared to 
the non-diabetic counter parts, and controlled DM had 
no bearing on the risk and severity of osteoporosis.
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