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INTRODUCTION 

Increasing bone and mineral changes which caused by 

both diabetes type 1 and type 2 can raise fracture risks for 

a period of time during illness and low blood sugar levels. 

The connection between diabetes and bone fragility is 

further complicated by the variable effects on the skeleton 

by diabetic medications.1 It has been estimated that 1 in 

11 worldwide adults has diabetes with a worldwide 

presence of almost 425 million diabetic patients in adults, 

which is projected to grow to 629 million by 2045.2 Saudi 

Arabia was reported to be highest country with diabetes 

mellitus (DM) cases in the middle east region.3 DM can 

cause calcium homeostasis, skeletal metabolism and bone 

mass complications due to endocrine and metabolic 

changes. Bone disease in diabetic patients can be affected 

through multiple pathways as high body mass index 

(BMI), fluctuations in insulin levels, higher 
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concentrations of advanced glycation end products in 

collagen, inappropriate homeostatic response of 

parathyroid hormone secretion, urinary excretion with 

lower intestinal absorption of calcium, reduced renal 

function, lower insulin-like growth factor-I, 

microangiopathy, complex alterations of vitamin D 

regulation and inflammation. Data on cellular 

mechanisms and experimental models are extensive, but 

the relevance for each one of these factors with regards to 

the clinical situation is unclear.4 Glycosuria in diabetic 

patients decreases bone mineral density (BMD) indirectly 

via a hypercalciuric effect, resulting in lower serum 

calcium levels in the body, intensifying bone loss.5 

Biochemical reactions can be variable as it requires trace 

elements for stabilization of essential components of 

enzymes and proteins while it function as cofactors for 

different enzymes. Certain trace elements control 

essential biological processes by attaching to the cell 

membrane's receptor site or by altering the form of the 

receptor to deter specific molecules from entering the 

cell. The module of a variety of macro and trace elements 

is disturbed in type 2 diabetes mellitus (T2DM) and these 

trace elements play various roles in the pathogenesis and 

development of T2DM.6 

Several factors such as renal dysfunction, diabetes 

medications and a higher rate of falls can raise the risk of 

fractures in diabetic patients. Osteoporosis is a 

widespread metabolic bone condition in diabetic patients. 

Hyperglycemia has been shown to cause adipogenic 

differentiation, compromised development and increased 

apoptosis in osteoblasts rather than osteogenesis.7 

Furthermore, it has been stated that glycemic regulation 

can help to normalize high bone resorption in poorly 

regulated diabetes. As a result, proper glycemic 

regulation in T2DM patients is important for bone health. 

The connection between diabetes and bone presents an 

ability to alter bone function in certain anti-diabetic 

treatments.8,9  

Diabetic patients are at greater risk at suffering fractures 

as Vestergaard et al concluded.10 In recent research, the 

consistency of the bone and the possibility of fracture 

have been detected with T2DM.11 More findings suggest 

that T2DM is linked with lower BMD, with over 50% 

osteoporosis.12 Increased physical exercise, dietary 

changes and weight loss have been identified as factors 

that decreases the incidence of bone disorders among 

diabetics. The normal treatment for T1DM is aggressive 

insulin therapy which seems to be related to better 

skeletal health.13 In this paper we will discuss the 

association between both types of DM and their relation 

to bone and mineral density alteration in diabetic patients 

in kingdom of Saudi Arabia. 

METHODS 

A systematic search was conducted to identify relevant 

studies in the following databases was pubmed, medline, 

web of science, embase, google scholar, and scopus. The 

following search terms were used (bone), (diabetes or 

diabetes mellitus), (mineral), (effect or disorder or 

complication) and (Saudi Arabia). The reference lists 

were manually searched to identify additional relevant 

studies meeting inclusion criteria. We included any study 

that reports the effect of bone and mineral disorders on 

diabetic patients in Saudi Arabia. No restrictions were 

applied. 

DISCUSSION 

Bone disorders in Saudi diabetics 

A case control study on 104 postmenopausal Saudi 

women with T2DM and 101 postmenopausal non-

diabetic women found that females of T2DM have higher 

incidence of developing osteoporosis. In the study, the 

reported mean spine BMD was 0.928 gm/cm (T-

score=2.28 SD) while the mean BMD was 0.817 gm/cm 

(T-score=-1.21 SD) for femoral neck in the diabetic 

group.14 Al-Homood et al reported that 29.4% of diabetic 

patients were diagnosed with osteoporosis, while 40% 

were diagnosed with osteopenia.15 Age was a determined 

risk factor for decreased levels of BMD in patients with 

osteopenia and osteoporosis. Meanwhile, oral 

hypoglycemic drugs increased the risk of decreased levels 

of BMD in osteopenia as well as osteoporosis while 

vitamin D deficiency increased the risk of osteopenia. Al-

Hariri also reported risk of fractures in diabetic patients 

and reported that the risk of bones getting affected in 

diabetic patients can be decreased by early identification 

and adequate intervention, as necessary.16 In Saudi 

children Khoshhal et al stated that children with T1DM 

have lower rates of BMD (Z score), poor bone 

development and elevated markers for bone resorption 

which can contribute to potential osteoporosis.17 In the 

same study, around 30.8% of diabetic children had a Z 

score below zero from the control group while no 

children had less than a -1 score. On the other hand, the 

diabetic group had slightly lower concentrations of 

osteocalcin and procollagen N-terminal peptides. In 

addition, serum levels were much higher in the diabetic 

community of bone resorption markers. 

Compared to international figures, Schwartz et al 

discovered that older diabetic patients lose bone faster 

than those without DM at all skeletal sites except of the 

radius.18,19 Dubey et al recently reported that women with 

diabetes had slightly greater BMD loss at the femoral 

neck but not at other locations when compared to the non-

diabetic control group.19 Wang et al reported an 

association of BMD with disease duration and body mass 

index in elderly men with T2DM, showing a decline in 

mean BMD parameters among T2DM.20 There is also a 

negative association between BMD parameters and the 

length of T2DM. Raj et al found a slightly higher rise in 

BMD among diabetics than non-diabetics of both sexes in 

different places, as well as high association of young age, 
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male gender, elevated body mass index and greater 

HbA1c with higher BMD in diabetics.21 

Mineral disorders in Saudi diabetics 

There is substantial evidence that altered copper (Cu), 

zinc (Zn), chromium (Cr) and magnesium (Mg) 

metabolism is closely linked to increased HbA1c levels. 

These connections may be a risk factor for diabetic 

complications as reported by Farid and Abulfaraj in a 

case control study on 55 type 2 diabetic patients and 55 

age-matched non-diabetic healthy subjects.22 

Significantly higher Cu levels p<0.001, lower Zn levels 

(p<0.05) and also lower Cr, Mg levels (p<0.05) in 

patients with DM in comparison with healthy subjects 

were reported. Statistical analysis showed a positive 

correlation between serum levels of Cu and Zn in the 

group of healthy subjects (p<0.0001). Patients with DM 

had altered metabolism of Zn, Cu, Cr, Mn, and Mg and 

this may be related to increased values of glycated 

hemoglobin. 

Internationally, recent research has shown that serum 

levels of certain minerals are lower in diabetic patients 

than in controls, especially in poorly regulated 

diabetes.22,23 Many other researches has indicated that 

metabolic disruptions associated with insulin resistance 

and hyperglycemia can result in mineral deficiency.24,25 

Diabetes according to Dubey et al can alter trace element 

concentrations, which can result in changes in an 

individual's nutritional status.19 While certain 

micronutrients are believed to be implicated in the 

pathogenesis and development of diabetes mellitus, others 

can only be a result of glucose aversion and insulin 

resistance that is depleted or altered. Certain elements, 

such as Cu, Fe and Se can be more abundant in diabetic 

patients' serum or tissues than in controls. 

BMI and BMD 

Previous studies suggested a positive relationship 

between BMI and BMD levels. Generally, patients with 

low BMI (<18.5 kg/m2) have reduced BMD levels and 

thus, low T-scores, hence, they are categorized as 

osteopenic or osteoporotic.26 In Saudi Arabia Hariri et al 

found positive relationship between BMI and BMD T-

scores in the hip and spine regions.27 Low BMI could be a 

risk factor for osteoporosis, whereas normal/high BMI 

could be protective against osteoporosis among adults 

with diabetes. In accordance with these findings, 

Schwartz et al discovered that for a given T-score and 

age, the fracture frequency was greater in T2D patients 

than in non-diabetics.18 Furthermore, a T-score in a 

diabetic woman is correlated with hip fracture risk equal 

to a T-score in a non-diabetic woman with a T-score 

roughly 0.5 unit lower.28 Nonetheless, data clearly show 

that BMD consistently underestimates fracture risk, it 

also stratifies fracture risk in diabetic elderly patients.29 

Dutta Mk et al reported significant positive correlation 

was found between spine BMD and BMI (r=0.372, 

p=0.002), total cholesterol (r=0.272, p=0.026), low-

density lipoprotein (r=0.242, p=0.047) and triglycerides 

(r=0.282, p=0.021).30 There was no correlation between 

BMD and glycosylated hemoglobin (r=0.158, p=0.265). 

Vitamin D level and diabetes 

Despite a strong correlation with parathormone levels, the 

effect of vitamin D deficiency was only seen in 

osteopenic patients, which may be explained by the fact 

that some of the osteoporotic patients were supplemented 

with vitamin D preparations. In Saudi Arabia, diabetic 

patients were deficient in vitamin D regardless of DM 

status, showing a stronger need for vitamin D 

supplementation. The mean levels of serum 25-OH 

vitamin D is 15.7+7.5 ng/ml in diabetics, compared to a 

normal 11.1+5.9 ng/ml in non-diabetic population and a 

total of 340 (98.5%) patients in both groups were found to 

be deficient in 25-OH vitamin D.30 According to a cross 

sectional study by Al-Homood et al advanced age and 

vitamin D deficiency are factors that assess BMD 

reduction as they can improve BMD rates.15 In 

comparison to these results, Kota et al reported no causal 

link between vitamin D levels and BMD, including a 

substantial correlation with parathormone levels.31 Also, 

Sultan et al reported higher ALP and PTH in both 

diabetic groups than in controls, but lower serum calcium, 

25 OH-D and osteocalcin than those in control group.32 

Urinary calcium and urinary Dpd were also higher in the 

control group.  

CONCLUSION  

Diabetic patients are at a higher risk of bone and mineral 

density alterations, osteoporosis and fragility fractures. 

Diabetics should be tested for osteoporosis risk and given 

effective prevention strategies. Preventing osteoporosis 

would require interventions such as sufficient vitamin D 

and calcium intake, physical exercise and exposure to 

sunlight. 
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