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Abstract 

Mann–Whitney test is a non-parametric test of the null hypothesis that use this when two different groups of participants perform 
both conditions of your study: i.e., it is appropriate for analysing the data from an independent-measures design with two 
conditions. Aim of study to compare the microcirculation  of average velocity distribution of clinically normal and diabetes 
patients(DM) of 18 female   ages of( 19-40)  and 31 of male ages(20-59)  were chosen for the study of Laser Doppler flowmetry in 
the dorsal pides on foot of normal volunteers and diabetic patients. Data were statistically analyzed in Matlab., program pearson's 
tests. Findings:  results of t-test ,F- test  are significant(P<0.05) differences between clinically female and diabetes ,so as normal 
male and diabetes. 
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1.INTRODUCTION 
As a one-sample statistic, the signed rank was proposed by Frank Wilcoxon in 1945,[1] with some discussion of a two-
sample variant for equal sample sizes, in a test of significance with a point null-hypothesis against its complementary 
alternative.A thorough analysis of the statistic, which included a recurrence allowing the computation of tail probabilities 
for arbitrary sample sizes and tables for sample sizes of eight or less appeared in the article by Henry Mann and his 
student Donald Ransom Whitney in 1947.[2] This article discussed alternative hypotheses, including a stochastic 
ordering.A method of reporting the effect size for the Mann-Whitney U test is with the rank-biserial correlation. Edward 
Cureton introduced and named the measure [3] Like other correlation measures, the rank-biserial correlation can range 
from minus one to plus one, with a value of zero indicating no relationship. Dave Kerby [4] introduced the simple 
difference formula to compute the rank-biserial correlation from the common language effect size: the correlation is the 
difference between the proportion of pairs that support the hypothesis minus the proportion that do not. Stated another 
way, the correlation is the difference between the common language effect size and its complement . 
 
Laser Doppler flowmetry (LDF) has frequently been used to measure blood flow abnormalities in diabetes mellitus 
(DM)[5]-[7].the aims of study to compare the microcirculatory velocity distribution in type 2 diabetic patients and no 
diabetic control subjects of different gender female and male. 
 
2.THORY 
Use this when two different groups of participants perform both conditions of your study: i.e., it is appropriate for 
analysing the data from an independent-measures   
 
design with two conditions. Use it when the data do not meet the requirements for a parametric test (i.e. if the data are not 
normally distributed; if the variances for the two conditions are markedly different; or if the data are measurements on an 
ordinal scale). Otherwise, if the data meet the requirements for a parametric test, it is better to use an independent-
measures t-test (also known as a "two-sample" t-test). The logic behind the Mann-Whitney test is to rank the data for each 
condition, and then see how different the two rank totals are. If there is a systematic difference between the two 
conditions, then most of the high ranks will belong to one condition and most of the low ranks will belong to the other 
one. As a result, the rank totals will be quite different. On the other hand, if the two conditions are similar, then high and 
low ranks will be distributed fairly evenly between the two conditions and the rank totals will be fairly similar. The 
Mann-Whitney test statistic "U" reflects the difference between the two rank totals [8]. 
 
When light is scattered by a moving object it will be frequency shifted depending on the movement of the object, the 
direction of the incoming light and the direction of the  scattered light with velocity v (m/s) . To calculation of the CMBC 
and Perfusion estimates Larsson has explained the expressions for the CMBS and Perfusion estimates in the frequency 
domain. An alternative the time domain is given by Nilsson et al., [9]. 
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Perfusion = Concentration of  moving blood cells × Velocity of these cells.            (1) 
 
The mean (X ) andstandard deviation (Y ) for each row for normal and diseased subjects were computed. 
Let Xi be the ith row and N be the number of subjects. 
 

 
X  =                                                                                                                   (2) 

 

Y    =                                                                                                        (3) 
 
The t–test was then performed. If the resultant p-value was greater than tcritical at α = 0.05, the two groups were considered 
significantly different from each other. 
The F-test (variance ratio test) was also performed where the variances of the normal (s1) and diseased groups (s2) were 
used. 
 

F   =  s2
2 /s1

2                                                                                                                (4) 
 
If the calculated ratio of sample variances (i.e. F) was greater than Fcritical at α = 0.05 for any of the singular values, the 
two groups were considered significantly different from each other[10]. 
 
The Mann – Whitney statistic was calculated by: 
 

U  = n1 n2+n1 (n1- 1) – R1                                                                                                         (5) 
                                                           2 
 
where n1 and n2 are the number of observations in normal and diseased groups respectively and R1 is the sum of ranks of 
the observations in the normal group. If Ucalculated was greater than Ucritical at α = 0.05, the two groups were 
considered significantly different from each other. 
 
3.METHOD 
This is study has been carried by research of the subject at different men ages, subjects having measurements (height, 
weight ,and some biochemical tests like blood glucose, hypertension). 
A new method to LDFM  operation consist three parts: The light from a laser source(diode laser 785nm,30 mw).detector 
(the ocean optical spectrometer )  and computer. When the light source is transmitted to the skin area A portion of the 
back-scattered radiation is gathered by afferent optical fibre and detected in an operation set-up. 
 
4. RESULTS AND  DISCUSSION 
The study of the experimental is important for diagnosis and follow-up of pathologies among which we can find diabetes. 
Then, The monitoring of skin microcirculation can be useful to assess and to better understand skin physiology and 
diseases LDPM of normal female and male . 
 
4.1 Statically analysis 
Data were analyzed using MatLab. to determined relationship for normal and diabetes for difference gender. correlations 
were evaluated using Pearson’s product-moment analysis. A p-value below 0.05 was considered significant.  
Statistical comparisons between Diabetic and normal were performed using  t-test between normal female 
clinically(baseline) and diabetes mellitus so as male.  The  t–test was then performed. The F-test (variance raio test) was 
also performed where the variances of the normal (s1) and diseased groups (s2) were used F = s2 2/s1 2    or  F= s1 

2 /s2
 2. If 

the calculated ratio of sample variances (i.e. F) was greater than Fcritical at α = 0.05, the two groups were considered 
significantly different from each other  as shown  in Table (1) and  (2). 
The Mann – Whitney statistic yields Ucalculated =38.017  and Ucritical = U(0.05), = 3.92, Since Ucalculated > Ucritical, 
it shows that the normal female and diseased subject as shown in Table (1). 
The Mann – Whitney statistic yields Ucalculated = 11.72893 and Ucritical = U(0.05) = 3.92. 
Since Ucalculated > Ucritical, it shows that the normal male and diseased subjects are shown in  Table (2) for average red 
blood cell. So as concentration red blood cell and perfusion. 
populations are different from each other. A two-tailed p-value of 0.003951 makes the 
test highly significant for three parameters . 
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Table 1: Results of t-test and F-test between  in both subjects normal female and diabetic . 
Parameters  T-test 

(calculate
) 

T-test 
(critica) 

Significane at 
(P=0.05) 

F-test 
(calculate) 

F-test 
(critical 

Significance 
at (P=0.05) 

Average 
velocity 

 5.988547 1.66 significant 38.0179 3.92 significant 

CRBC  5.135080 1.68 significant 27.95373 4.08 significant 

Perfusion  5.240709 1.67 significant 29.11558 4.001 Significant 
 

Table 2: Results of t-test and F-test between  in both subjects normal male and DM . 
Parameters T-test 

 (calculated) 
T-test 
(critical) 

Significance 
at (P=0.05) 

F-test 
(calculated) 

F-test 
(critical) 

Significance 
at (P=0.05) 

Average 
velocity 

3.418057 1.66 significant 11.728930 3.92 significant 

CRBC 2.732844 1.68 significant 7.497726 4.08 significant 
Perfusion 2.591456 1.67 significant 6.741981 4.001 Significant 

 
5. CONCLUSIONS 
The flow in the region of lower frequencies (lower velocities for the corrected flow) represents rather the blood flow in the 
micro capillaries, while the higher frequencies (higher velocities) of the blood flow correspond to bigger capillaries in the 
skin. the perfusion of increased  is higher than the normal but the concentration of red blood cell is lower than normal 
subjects. Total perfusion data of perfusion for all normal and diseased female subjects is significant difference between 
two groups so as male . 
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