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Measures of central tendency 

               The entire mass of data may be summarized using a single 

value. This single estimate of a series of data that summarizes the data is 

known as the parameter and one such parameter is the measure of central 

tendency.                                                                                                         

The main objective of measure of central tendency is: 

1- To condense the entire mass of data. 

2- To facilitate comparison. 

The most common measures of central tendency that are used in dental 

sciences are: 

a- Arithmetic mean- mathematical estimate. 

b- Median –positional estimate. 

c- Mode – base on frequency. 

a-Arithmetic mean:- It is simplest measure of central tendency. When 

we have ungrouped date, mean is calculated as follows:- 

 

 

Mean= sum of all the observation in the data   

              Number of observations in the data  

Symbolically 

 

X = ƩXi   

         n        

Ʃ sigma means the sum of Xi is the value of each observation in the data, 

n is the number of observations in the data.           

  Ex:- the number of decay teeth in 10 children as follows:-  

    2, 2, 4, 1, 3, 0, 5, 2, 3 and 4.     Then the mean number of decay teeth 

for these children is calculated as 

n= 10, ƩX = 2+2+4+1+3+0+5+2+3+4=26 

26/ 10= 2.6 teeth 
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1- Grouped data with single value for class interval: 

X =ƩX1f1\Ʃf1 

X1 is the value of grouped variable & f1 is the corresponding frequency. 

No of decayed teeth 

             X1 

    No of children 

           f1 

       Product  

           Xi  f1 

       0 

       1 

       2 

       3 

           6 

           8 

          12 

          10 

             0 

             8 

             24 

             30 

    Total            36              62 

 

        Mean = 62\36= 1.7    

2- Grouped data with range for class interval  

X=ƩX1f1/ Ʃf1 

Where X1 is the midpoint of the class interval 

          f1 is the corresponding frequency     X is the mean 

 

            

Class interval 

No of decayed 

teeth 

Frequency 

 No of children 

f1 

Mid point  

    X1 

Product 

X1f1 

          0-1 

          2-3 

          4-5 

        14 

        22 

        10 

           0.5 

           2.5 

           4.5 

      7 

      55 

      45 

       Total          46                   107 

 

 

  Mean number = 107/ 46 = 2.3   

 



4 
 

         Mean is the simplest measure of central tendency, but this measure 

is highly influenced by extreme values. For example the number of 

decayed teeth in 5 children are as:-  2, 3, 1, 2 & 9 then the mean  

Mean = (2+3+1+2+9)\5 = 3.4  

One value is 9 has increased the mean number considerably, so in such 

cases, it is better to use median. 

b- Median  

         Median is the middle value in a distribution such as that one half of 

the units in the distribution has a value smaller than or equal to the 

median & one half has a value higher than or equal to the median. 

       To calculate the median, all the observations are arranged in the 

order of their magnitude & then the middle value of observation is 

selected as the median. When the numbers of median is odd the value will 

correspond to a single value & when the number is even, the mean of two 

middle values will be taken as the median. For example 1, 2, 3, 3, 4, 6, 7, 

8, 8 & 13 since there are 10 patients  & the average of the 5
th
 & 6

th
 patient 

is calculated as the median, which equal to (4+6) \ 2 = 5. Thus, it is seen 

that median is a positional average. 

C-Mode:-  

          The mode or the modal value is that value in a serial of 

observations that occur with the greater frequency. For example: - the 

mode of the series on age at eruption of the permanent first molar as 6. 6, 

5. 7, 8, 6, 7, 5, would be 6 since it occurs more than any of the others. 

There can be more than one mode for a series. 

Measures of dispersion  

         We have seen that the measures of central tendency give as a single 

value that represents the entire data. But this does not adequately describe 

the data & it is necessary to know how widely the observations are spread 

on either side of the average. Dispersion is the degree of spread or 

variation of the variable about a central value. The measures of dispersion 

help us to study the spread of the values about the central value. 
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The most common measures of dispersion used in dental science are:- 

1- Range. 

2- Standard deviation.  

3- Coefficient of variation. 

1-Range 

            It is the simplest method. It is defined as the different between the 

value of the smallest item & the value of the largest item. This measure 

gives on information about the values that lie between the extreme values. 

It is not based on all the items. 

2-Standard deviation  

           It is the most important & widely used measure of studying 

dispersion. The standard deviation is a summary measure of the 

differences of each observation from the mean of all the observations. If 

the differences themselves were added up, the positive would exactly 

balance the negative & so their sum would be zero. A large standard 

deviation indicates a wide dispersion around the mean & it is the 

heterogeneous group.  

SD = √ Ʃd
2
 \ (N-1) 

Example: - a sample of 4 children  

No of decayed teeth 

X1 

 

X1 --- X = d 

 

d
2
 

2 

4 

0 

8 

2—3.5= -1.5 

4—3.5 = 0.5 

0—3.5 = -3.5 

8---3.5 = 4.5 

2.25 

0.25 

12.25 

20.25 

14 0 35 

 

Mean =14\4 =3.5 

ƩX1 = 14 

SD = √ 35\4-1 = √ 11.66 = 3.41 
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3- Coefficient of variation   

            In order to compare two or more series of data with either 

different units of measurement or either marked difference in mean, a 

relative measure of dispersion known as coefficient of variation is used. 

Coefficient of variation, denoted by C.V. is obtained as  

C.V. = (SD * 100) \ X 

Higher the C.V. greater is the variation in the series of data. 

          

 

  

                                                                              


