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Abstract 

Background: Type 2 DM is characterized by increased platelets activation, hence platelet functional markers like the 
mean platelet volume (MPV) can play a vital role in identifying subjects at high risk of developing microvascular 
complications. Objectives: To study the association between mean platelet volume and micro albuminuria and to analyse 
factors associated with MPV in patients with Type 2 diabetes mellitus. Materials & Methods: A cross sectional study 
was conducted in the department of internal medicine, Velammal medical college and hospital, between June 2016 and 
December 2016. Subjects with DM, with age > 20 years were included. Latex Turbidimetric method was used to assess 
urine micro albumin. Results: A total of 269 diabetic patients with mean duration of disease of 4.84 years were included. 
There was a moderate, statistically significant positive correlation between HbA1 C level and Mean platelet volume 
(PCC=-0.198, p value 0.001). The other factors had shown no statistically significant correlation with MPV. There was a 
Statistically significant mild negative correlation between serum uric acid and MPV (PCC= -0.196, p value 0.001). The 
mean MPV in people with low and high Urine micro albumin was 7.716 ± 0.876 and 7.705 ± 0.890 respectively, and the 
difference was statistically not significant. Concussions: Poor glycaemic control may lead to higher MPV in diabetic 
population. Very minimal and statistically non-significant difference was observed in mean MPV value between subjects 
with high micro albuminuria and low micro albuminuria.  
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Introduction 

Type 2 Diabetes mellitus (DM) is a complex metabolic 
disorder that has shown a steep rise in its global 
prevalence from 4.7% in 1980 to 8.5% in 2014 where in 
number of people affected was 108 million and 422 
million respectively [1], a serious public health 
problem. Additionally, nearly one-third of individuals 
with type 2 DM are undiagnosed.  
 
Also type 2 DM is characterized by increased platelets 
activation and coagulation proteins and diminished 
fibrinolytic activity [2]. This change in platelet activity 
is linked to the microvascular complications associated 
with Type 2 DM like retinopathy, nephropathy and  
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neuropathy [3,4]. Platelets have a vital role in 
physiological hemostasis and their optimal function is 
determined by markers like the mean platelet volume 
(MPV) and platelet size. The risk of thrombosis is high 
when there is increase in the platelet size and the 
consequent increase in MPV as the platelets are more 
reactive hemostatically thereby producing higher 
quantities of prothrombotic factor and thromboxane A2 
[5]. Increased MPV seems to be associated with type 2 
Diabetes mellitus [6] and also in diabetics, two 
prospective cohort studies have shown a positive 
relation between MPV and cardiovascular disease 
(CVD) [7] and all-cause mortality [8]. 
 
Microalbuminuria is considered to be the best predictor 
of development of nephropathy affecting 20-40% of 
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patients with type 2 DM [9]. It also strongly predicts the 
risk CVD independent from traditional (e.g., smoking, 
hyperlipidemia, hypertension) and non-traditional (e.g., 
C-reactive protein) risk factors [10,11]. Micro-
albuminuria also seems to be an indicator of 
microangiopathy in diabetics [12].  
 
There is scarcity of literature even in India regarding the 
relation between mean platelet volume and 
microalbuminuria, hence the present study aims to 
assess the same in diabetic patients. 

Aims & Objectives 

• To study the association between mean platelet 
volume and micro albuminuria in patients with Type 
2 diabetes mellitus 

• To assess the factors associated with mean platelet 
volume in patieints with Type 2 Diabetes mellitus 

Materials and methods  

Study design: The current study is a cross sectional 
study. 

Study setting: The study was conducted in the 
department of internal medicine, Velammal medical 
college and hospital 

Study duration:  The study was conducted between 
June 2016 and December 2016 

Study population: All the known and newly diagnosed 
cases of diabetes mellitus were included in the study 
 
Inclusion criteria 

1. Aged above 20 years  
2. Both male & female 
 
Exclusion criteria 
1. Elevated renal parameters and gout 

Ethical issues: The study has been approved by 
institutional human ethics committee. After obtaining 
informed written consent for each participant, thorough 
history was obtained regarding the duration of diabetes, 
treatment, glycaemic control and occurrence of any 
complications.  
 
5 ml of venous blood was drawn with aseptic 
precautions and all relevant parameters like Hba1c, 
platelet related parameters and renal parameters were 
assessed.  
 
Direct Enzymatic Assay method and Latex 
Turbidimetric method were used respectively to assess 
serum uric acid and urine micro albumin. 
 
Statistical methods: Urine micro albumin was 
considered as the primary outcome variable. Mean 
platelet volume was considered as primary explanatory 
variable.  
 
Duration of diabetes mellitus, age of the patient, 
glycemic control as assessed by Hba1C levels, lipid 
profile parameters were considered as explanatory 
variables.  
 
Descriptive analysis was carried out by mean and 
standard deviation for quantitative variables, frequency 
and proportion for categorical variables.  
 
Data was also represented using appropriate diagrams 
like bar diagram, pie diagram and box plots.  
 
Association between quantitative explanatory and 
outcome variables was assessed by calculating pearson 
correlation coefficient and the data was represented in a 
scatter diagram. P value < 0.05 was considered 
statistically significant. IBM SPSS version 22 was used 
for statistical analysis [13]. 

Observations & Results 

Final analysis has included 269 patients. The mean age was 54.29 ±11.23 years and male to female ratio was 2.84. 
Majority (60.59%) of the study subjects were known diabetics.  
 
The mean duration of diabetes was 4.85 years. Known hypertensive constituted 29% and another 14.87% were recently 
diagnosed with hypertension. The mean HbA1c level in study population was 7.53 %. The mean values of lipid profile 
parameters, blood urea and serum creatinine were within normal physiological limits.  
 
The mean serum uric acid level was 4.95±1.48 and the mean urinine micro albumin level was 34.56± 71.39 in study 
population. The mean platelet volume level was 7.71 ± 0.87 in study population (table 1) 
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Table-1: Descriptive analysis of socio demographic parameters in study group (N=269). 

Parameter Summary 

Age ( mean ±SD) 54.297 ± 11.23 

Male : Female Ratio 2.84:1 

Duration of diabetes ( mean ±SD) 4.845 ± 6.51 

Diabetes History  

• Known Case 163(60.59%) 

• Recently Diagnosed 106(39.41%) 

Hypertension  

• Known Case 78 (29%) 

• Recently Diagnosed 40(14.87%) 

HbA1c 7.536 ± 1.843 

Blood Urea 22.28 ± 7.544 

Serum Creatinine 0.805 ± 0.225 

Uric Acid 4.955 ± 1.482 

Urine Micro albumin 34.56 ± 71.39 

Mean Platelet Volume 7.71 ± 0.87 

 
Table-2: Correlation between various diabetes related parameters and Mean Platelet Volume in study group 

parameter 
Pearson Correlation Coefficient 

(PCC) 
P value 

Age -0.048 0.431 

Duration of diabetes -0.007 0.915 

HbA1c 0.198 0.001 

Total Cholesterol -0.069 0.263 

HDL -0.073 0.232 

LDL  -0.053 0.382 

TGL -0.011 0.852 

Blood Urea 0.026 
0.676 

 

Serum uric acid -0.196 0.001 

 
There was a moderate, statistically significant positive correlation between HbA1 C level and Mean platelet volume in 
the study group (PCC=-0.198, p value 0.001). The other factors had shown no statistically significant correlation with 
Mean Platelet volume in the study group. There was a statistically significant mild negative correlation between serum 
uric acid and MPV (PCC= -0.196, p value 0.001). (Table 2) 



March, 2017/ Vol 5/Issue 03                                                                                                      ISSN- 2321-127X 

                                                                                                                                           Original Research Article 

   

International Journal of Medical Research and Review                           Available online at: www.ijmrr.in  334 | P a g e  

 

 
Figure-1: Correlation between various diabetes related parameters and Mean Platelet Volume 

 
Table-3: Association between duration of diabetes and MPV in study group (N=269) 

Duration of 
Diabetes 

MPV 

Mean ± Std. 
Dev 

Mean difference 
95% Confidence Interval for Mean 

P value 
Lower Bound Upper Bound 

< 5 7.722 ± 0.882 
    

6 to 10 7.663 ± 0.831 0.059 -0.31 0.435 1.00 

> 11 7.718 ± 0.929 0.003 -0.40 0.408 1.00 

The mean MPV in people with duration of diabetes < 5 years was 7.722 ± 0.882, 6 to 10 years was 7.663 ± 0.831 and > 
11 years was 7.718 ± 0.929 in study population. There was no statistically significant association between duration of 
diabetes mellitus and mean platelet volume in study group. (Table 3) 
 
Table-4: Association between Urine micro albumin and Mean Platelet Volume (N=269) 

Urine Micro albumin 
Mean Platelet Volume 

Mean ± STD 
Mean 

difference 

95% CI 
P value 

Lower Upper 

Low ( up to 29.99) 7.716 ± 0.876 
0.01 -0.22990 0.25163 .914 

High (30 and above) 7.705 ± 0.890 

The mean MPV in people with low Urine micro albumin was 7.716 ± 0.876 and in people with high urine micro albumin 
was 7.705 ± 0.890. There was no statistically significant association between urine micro albumin and mean platelet 
volume in study group. (Table 4). 
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Discussion 

The vascular complications in DM patients pose higher 
risk of morbidity and mortality. Patients with type 2 
DM usually develop early interruption of endothelial 
functions, hyper-activation of platelets and progressive 
atherosclerosis [14]. This is one of the suggested 
mechanisms of atherosclerosis among diabetics. 
Increased platelet reactivity leads to enhanced platelet 
volume [15] due to altered platelet size and density. 
MPV refers to the average of the size of the platelets in 
the blood [16].  
 
The MPV and platelet counts are not only indicators of 
thrombotic potential, but also risk factors for 
microvascular complications in diabetics [17-19]. Such 
platelets synthesize more thromboxane A2, are able to 
aggregate better, and are able to secrete more serotonin 
and β- thromboglobulin than regular platelets [20, 21]. 
The most recent systematic review concluded that the 
annual incidence of microalbuminuria is higher among 
patients with type 2 DM (~ 8%) than those with type 1 
(~ 2–3%) [22].  
 
The mean age of the study participants was 54.29 
±11.23 years and the mean duration of diabetes was 
4.85 ± 6.51 years This was in contrast to study done by 
Papanas N et al., [23] who reported their mean age of 
the diabetics as 67.4 ± 9.5 years and a mean diabetes 
duration of 14.5 ± 5.7 years. However, Hasan Z et al., 
[24] found their patients diabetes duration as 4 ± 5.6 
years which was similar to our study. Among the total, 
60.59% were known cases of diabetes and remaining 
39.41% were diagnosed recently (< 1 year). 
 
Prolonged hyperglycemia leads to a series of 
interconnected changes leading to endothelial 
dysfunction and vascular injuries resulting in further 
complications in diabetics [25]. Some of the proposed 
mechanisms include; synthesis of advanced glycation 
end products, protein kinase C activation and disruption 
of polyol pathways [24].  
 
There was a moderate, statistically significant positive 
correlation between HbA1 C level and Mean platelet 
volume in the study group (r=-0.198, p value 0.001). In 
comparison Hasan Z et al., [24] reported a slightly 
lesser and non significant correlation (r=0.115). 
Contrastingly the studies by Hasan Z et al., [24] and 
Yenigün EC et al., [26] reported no association between 
MPV and HbA1 C. 

 
 
There was no statistically significant association 
between duration of diabetes mellitus and mean platelet 
volume in study group. This finding is in concurrence 
with that of Hasan Z et al., [24]. In their study, Kodiatte 
et al., found a significant correlation between MPV and 
duration of DM [27]. However, Zuberi et al., [28] 
reported that patients with longer duration of DM had 
high prevalence of microvascular complications. Also 
there was no statistically significant association 
between urine micro albumin and mean platelet volume 
in study group. 
 
To minimize the impact of the complications in DM 
patients as they increase day by day, an approach to 
modify the risk factors is necessary.  
 
Regarding the limitations of our study, the lack of 
controls and a relatively smaller sample might lessen 
the significance of the findings observed in the study 
population. Also assessing the patietns from a single 
institution might limit the generalizability of the study 
findings.  

Conclusions 

1. The mean MPV had shown a significant positive 
correlation with HbA1C levels in study population. 
Hence poor glycaemic control may lead to higher 
MPV in diabetic population 

2. Duration of diabetes mellitus had shown no 
statistically significant association with MPV in the 
study population. 

3. Very minimal and statistically non-significant 
difference was observed in mean MPV value 
between subjects with high microalbuminuria and 
low micro albuminuria. 

 
Recommendations: Further large scale studies on the 
subject with higher sample size may provide us better 
understanding of role of MPV as an early marker of 
subsequent development of micro and macro vascular 
complications of diabetes. 
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