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Abstract                                                                                                                                    

Background: Diabetes mellitus (DM) is a metabolic disorder which affects many people in the 

world and they suffer from a number of disorders including bone minerals. Several studies have 

indicated that the prevalence rate of DM in Sudan is increasing. Serum levels of calcium and 

phosphorus have been found to change with plasma glucose concentrations.                                                                                                                     

Objective: To assess the plasma calcium and phosphorous levels in Sudanese patients with DM 

type II in Khartoum.                                                                                                                                           

Materials and methods:  This was a case control hospital-based study, comprising 50 

patients with type II DM and attending Al Moalem Diabetes Mellitus and Endocrinology Center 

at Khartoum. 50 healthy participants were included as a control group, with matched age and 

gender. The study was carried out during the period from October-December 2017. Serum 

calcium and phosphorus estimation was performed by the Mindray BS 380 System at the 

laboratory of Soba University Hospital (Khartoum).                                                                                                          

Results: The mean ± SD of serum calcium and phosphorus in diabetic patients were 8.37±1.77 

and 3.85±0.79 respectively. The mean ± SD of serum calcium and phosphorus in the control 

group were 9.34±1.18 and 4.80±1.15 respectively. The concentrations of calcium and 

phosphorus in diabetic patients were found significantly decreased as compared with 

concentrations of control group participants (p = 0.030 and p = 0.000 respectively). Also inverse 

associations were found between calcium and phosphorus concentrations as regard age and 

duration of the disease.                                                                                                                                                 

Conclusion: A significant decrease of serum calcium and phosphorus concentrations prevailed 

when comparing the control group participants with the diabetic type II patients of this study.  
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Introduction                                                                                                                    
 

Diabetes mellitus (DM) is a metabolic syndrome characterized by high blood glucose level                             
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(hyperglycemia) with alteration in biomolecules metabolism resulting from defects in insulin 

secretion and/or action. In Sudan data of DM epidemic is limited. The most recent data come 

from a small-scale study that was carried out in 1996. Several studies had indicated that the 

prevalence rate of DM in Sudan is increasing. A house hold survey was carried out in Sudan 

showed that the prevalence rate of diabetes in Sudan is rising from 9.3% in 2010 to 10.6 % in 

2013. Other study carried out in four states in Sudan showed a prevalence rate of 11.2 % in 

diabetes in rural population1.                                                                                                                           

Serum levels of calcium and phosphorous minerals have been shown to change with plasma 

glucose concentrations. Disturbances in the concentrations of serum calcium and phosphorus 

were found to be associated with diabetes mellitus. This may alter calcium flux and thus have 

adverse effects on ß-cell secretory function. It may also be speculated that inadequate calcium 

intake may alter the balance between the extracellular and intra-cellular ß-cell calcium pools, 

which may interfere with normal insulin release, especially in response to a glucose load2. 

Diabetes is also known to be associated with various degrees of intracellular phosphate 

depletion, partially because of a shift of phosphorus from the intracellular to the extracellular 

compartments and because of prolonged and excessive hyperphosphaturia. Supplementation of 

dietary calcium and phosphorus has been found to reduce fasting plasma glucose levels in DM 

patients3.                                                                                                                                                                     

The aim of the present study was to assess the serum calcium and phosphorous levels in 

Sudanese patients with DM type II in Khartoum.   

Materials and methods                                                                                                          
 

This was a case control hospital-based study, comprising 50 patients with type II DM and 

attending Al Moalem Diabetes Mellitus and Endocrinology Center at Khartoum. 50 healthy 

participants were included as a control group, with matched age and gender. The study was 

carried out during the period from October-December 2017.                                                                        

This study was approved by the Ethical Review Board of Al-Neelain University. Informed 

consent was taken from each patient before collecting the demographic and clinical data. 

Permission to collect the specimens was taken from Al Moalem Diabetes Mellitus and 

Endocrinology Center at Khartoum; and approval to conduct the study was granted by Al-

Neelain University, Khartoum (Sudan). Data were analyzed by computer software, using the 

Statistical Package for the Social Sciences (SPSS) program and  manual master sheets. The mean 

and standard deviation of calcium and phosphorus levels were obtained, and the T- test was used 

for comparison of calcium and phosphorus among the test and control groups. The mean 

difference was considered significant at p ≤ 0.05, correlation (r) between calcium and 

phosphorus. Exclusion criteria were patients with type (I) DM and patients with congestive heart 

failure, hemorrhage, rhabomyolysis, and oncogenesis.                                                                                             

Clinical and demographical data were collected by a standardized questionnaire. Clinical 

examination was carried out by clinicians in-charge of the patients included in the study. A 

systematic random selection was adopted to select the patients in the outpatient clinic of the 

hospital. Control group participants were also randomly selected from university students at                            
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Al Ribat National University (Khartoum); as per matching age and gender.                                                       

Test group patients and control group participants meeting the criteria were included in the study 

and their serum calcium and phosphorus concentrations were estimated.                                                           

2.5 ml of venous blood were drawn from the capital vein by standard vein puncture technique 

without venous stasis, Blood was collected in vacuum tubes containing anticoagulant of lithium 

heparin. The blood samples were allowed one hour and after centrifugation at 5000 rpm for 10 

min. the plasma was separated and stored at (-20°C) prior to analysis. Plasma calcium and 

phosphorus estimation was performed by the Mindray BS 380 System at the laboratory of Soba 

University Hospital (Khartoum).                                                                                                                                            

Laboratory samples resembling the normal and pathological plasma concentrations of calcium 

and phosphorus were used as assessment quality control parameters.                                                                 

Result:  ± 2 SD of target values of control plasma were accepted. 

Results             
 

Table (1) shows significant decrease in the mean of calcium concentration of test group patients 

as compared with control group participants (mean ± SD):(8.37±1.77) versus (9.34±1.18) 

respectively (p= 0.030). Also significant decrease was noticed between the mean of phosphorus 

concentration in test group patients as compared with control group participants (mean ± SD): 

(3.85±0.79) versus (4.80±1.15) respectively (p=0.000). The mean of the test group patients was 

significantly decreased.  

Table (1):  Mean concentrations of calcium and phosphorus in test and control groups 

 
 

Parameters 
Test group 

(mean ± SD) 

Control group 

(mean ± SD) 

 

p-value 

Calcium 

(mg/dl) 

 

8.37±1.77 
 

9.34±1.18 
 

0.030 

Phosphorus 

(mg/dl) 

 

3.85±0.79 
 

4.80±1.15 
 

0.000 
 

No significant deference of plasma concentrations of calcium and phosphorus according to 

gender (Table 2). 

Table (2): Mean concentrations of calcium and phosphorus according to gender 

 
 

Parameters 
Male 

(mean ± SD) 

Female  

(mean ± SD) 

 

p-value 

Calcium 

(mg/dl) 

 

8.67±1.67 
 

8.24±1.82 
 

0.418 

Phosphorus 

(mg/dl) 

 

3.96±0.81 
 

3.80±0.79 
 

0.535 
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The study population was 62 % females and 38 % males. Mean concentration of calcium was 8.3 

mg/dl in test group patients; and 9.34 mg/dl in control group participants (significant difference:  

p = 0.030). On the other hand, mean concentration of phosphorus was 3.85 mg/dl in test group 

patients; and 4.8 mg/dl in control group participants (significant difference:  p = 0.000).   

Fig. (1) demonstrated a significant inverse correlation of calcium concentration according to age 

incidence (negative correlation: r = 0.356 and p = 0.034). This finding showed that an increase in 

age  will lead to a decrease in plasma calcium concentrations .  

 

 
 

Fig. (1): Correlation of calcium concentration according to age incidence 
 

 

Furthermore, Fig. (2) demonstrated a non-significant correlation of phosphorus concentration 

according to age incidence ((r=0.133, P=0.359).  

 

 

e  
 

Fig. (2) Correlation of phosphorus concentration according to age incidence 
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Correlation between plasma calcium and duration of disease was studied by the scatter plot. 

There was no correlation between the duration of the disease and plasma calcium concentration  

(r = 0.001, p = 0.994).  

Correlation between plasma phosphorus and duration of disease was studied by the scatter plot. 

There was a negative correlation between duration of disease and phosphorus concentration. This 

finding showed that a decrease in plasma phosphorus was associated with an increase in the 

duration of the disease.  
 

Discussion    

This study revealed a significant decrease in plasma calcium and phosphorus concentrations 

among diabetic type II patients as compared with control groups (p = 0.030 and p = 0.000 

respectively). Inverse correlation was observed as regard age incidence and duration of DM 

disease with both calcium and phosphorus concentrations. This finding agreed with the study of 

Arwa and her colleagues4 who reported a highly significant decrease of plasma calcium and 

phosphorus concentrations among diabetic type II patients as compared with control group 

participants. This finding was also similar to the finding of Aziza and her co-workers5 who 

reported significant reduction differences in plasma calcium and phosphorus concentrations 

between diabetic type II patients and control group participants.                                                                          

On the other hand, this study showed increased urinary loss of calcium due to osmotic diuresis 

that may be the common and most important cause of lower level of total and ionized calcium.  

Altered calcium homeostasis may play a role in the development of type II DM. For this reason 

calcium supplements rather than diet were associated with lower risk of type II DM. Therefore 

this indicates that calcium is essential in normalizing glucose intolerance. Maximal capacity of 

renal tubular re-absorption of phosphate was significantly suppressed in diabetic patients. 

Urinary phosphate excretion was also higher in diabetic patients. This is in concordance with our 

study showing lower inorganic phosphate level in diagnosed diabetic type II patients.  
 

Conclusions: A significant decrease of serum calcium and phosphorus concentrations prevailed 

when comparing the control group participants with the diabetic type II patients of this study.  
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