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SUMMARY  OF PREVIOUSLY COVERED 
PART OF HUMAN CENTERED DESIGN 

• Introduction to Human centered design 

• Anthropometry 

• Description of various dimensions of body 



STATISTICS ESSENTIALS 

• Anthropometric variables  usually follow a normal distribution curve. 

• Thus curve has  a mean and standard deviation. (refer the mathematical formula to calculate mean 

and standard deviation from normal distribution curve) 

• The more individuals that can be measured in an anthropometric survey, the more accurate 

the estimates will be.  A statistic known as the standard error of the mean (se) is calculated to 

enable accuracy to be estimated. 

• Se = sd/√n, where sd is standard deviation of the mean and n  is the number of people 

measured in the survey. 



Normal Distribution in Anthropometry 
Normal distribution for a given anthropometric variable of 

interest 

Percentile limits on the variable 

5th and 95th percentile points common 



Properties of a Normal Distribution Curve 

   

•The normal distribution is symmetric about the mean  x , ; 50% of the values lie above the mean (to the right), and 50% of the values lie below the mean (to the 

left). Because the mean divides the distribution in half, the mean is also the median. Because the maximum point on the graph occurs at the mean, the mean is also 

the mode of the distribution. 

•100% of the distribution lies below the curve, the total area below the curve is 100% or 1. 

•Approximately 68.3% of the distribution lies within one standard deviation of the mean; that is, the area below the curve between     and     is about 0.683. 

•Approximately 95.4% of the distribution lies within two standard deviations of the mean; that is, the area below the curve between     and     is about 0.954. 

•The area below the curve between x = a and x = b is P(a < x < b), the probability that a given x-value will lie between a and b. 

 



CALCULATING PERCENTILE VALUE OF 
THE BODY DIMENSION 

• Any percentile may be calculated  if mean and sd are known. 

• The pth percentile of a variable X is given by, 

• Xp      =  m+z SD  

• Where z is the constant for the percentile concerned which we look up in the statistical table. 

• For a convention purpose,  Whenever a number is followed by another is square bracket, it refers 

to mean and standard deviation.  



DIFFERENCE BET WEEN NORMAL DISTRIBUTION AND STANDARD 
NORMAL DISTRIBUTION CURVE  

• Normal distribution can be fully described by its mean and standard deviation (SD). A normal distribution is called 

Standard Normal Distribution when its mean is zero and SD is equal to 1 



 

 

 

The Mean is 38.8 minutes,  and the Standard Deviation is 11.4 minutes. 

Convert the values to z-scores ("standard scores"). 

To convert 26: 

first subtract the mean: 26 - 38.8 = -12.8, 

then divide by the Standard Deviation: -12.8/11.4 = -1.12 

So 26 is -1.12 Standard Deviations from the Mean  ( This is Z score for plotting standard normal 

distribution curve) 

Example: A survey of daily travel time had these results (in minutes): 

26, 33, 65, 28, 34, 55, 25, 44, 50, 36, 26, 37, 43, 62, 35, 38, 45, 32, 28, 34 



Here are the first three conversions 

• Original Value     Calculation           Standard Score (z-score) 

              26                         (26-38.8) / 11.4     =    -1.12  

              33                         (33-38.8) / 11.4      =     -0.51 

              65                          (65-38.8) / 11.4     =      +2.30...... 

• And here they are graphically: 

 

 

 

 

 

 

• You can calculate the rest of the z-scores yourself! 

 



Source:  from book “Introduction to Ergonomics” by R. S. bridger, CRC Press. 



 

https://books.google.co.in/books?id=0vAbDAAAQBAJ&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false 

Suppose we wish to calculate the 90th  percentile of the stature of male adult indian population. 

 from the table we see that,  for p = 90, z = 1.28 

This means that 90th percentile is greater than  the mean by  1.28 times the standard deviation 

So, 90 percentile value = 1740 +70 *1.28 = 1830 mm. 

“Stature of men is 1740 [70] mm which means that stature of british men is 

normally distributed  with a mean of 1740 mm and a std deviation of 70 mm.  



We have to estimate 5th percentile popliteal height of Indian males. 

From table, we can find that  

Mean  = 415 

Sd = 21  

Source:  from book “Introduction to Ergonomics” by R. S. bridger, CRC Press. 



QUESTIONS TO SOLVE 

• Ninety fifth percentile value of a normal distribution variable is found by adding 1.64 standard 

deviations to mean. If the mean body mass of males is 82.1 kg and the standard deviation is 

17.1 kg, what is the 95th percentile body  mass? 



QUESTIONS TO SOLVE 

• The 5th percentile of a normally distributed variable is found by subtracting 1.64 standard 

deviation from the mean. If the sitting height of females is 861 mm and standard deviation is 36 

mm, what is the 5th percentile sitting height ?  
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STANDING HEIGHTS OF MALES AND 
FEMALES THROUGHOUT THE WORLD 

 Males Females 

Region Centimeters Inches Centimeters Inches 

North America 179 70.5 165 65.0 

Northern Europe 181 71.3 169 66.5 

Central Europe 177 69.7 166 65.4 

Southeastern 
Europe 

173 68.1 162 63.8 

India, North 167 65.7 154 60.6 

India, South 162 63.8 150 59.1 

Japan 172 67.7 159 62.6 

Southeast Asia 163 64.2 153 60.2 

Australia 
(European) 

177 69.7 167 65.7 

Africa, North 169 66.5 161 63.4 

Africa, West 167 65.7 153 60.2 

 



ANTHROPOMETRIC DESIGN 
PRINCIPLES 

• Design for extreme individuals 

• Design for adjustability 

• Design for the average user 

• Design different sizes for different size users 



T H A N K  Y O U  … . .  
  
P L E A S E  R E A D  A N T H R O P O M E T RY  F R O M  
R E C O M M E N D E D  R E F E R E N C E  B O O K S  F O R  A  
B E T T E R  U N D E R S TA N D I N G  O F  N E X T  
L E C T U R E  


