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Nuts and Bolts

What is the Standard 
Deviation and the z score?
Inés Anchondo Dr. PH, RD, LD, CSP, MPH

The standard deviation is a measure 
of the spread of the distribution of 
the data. It represents the average 
distance of the observed values from 
the mean. In the Gaussian or bell 
shape curve about two thirds (68%) 
of the population data lies within 
1 standard deviation (or 1 z score) 
of the mean. And, most of the data 
values (95%) lie within 2 standard 
deviations (or 2 z scores) of the 
mean. The z score is a standardized 
score; it represents the number of 
standard deviations from the mean1. 

The standard deviation is most 
useful for data that follows the 
bell shape curve but it can be also 
useful for skewed distributions as 
an “intermediate tool” for advanced 
statistical analysis2. The z score can 
be helpful in putting in context data 
taken over time. 

The steps1 to calculate the 
standard deviation are:

1. Calculate the mean.
2.  Calculate the distance of each 

value from the mean (value 
minus mean).

3. Square the results.
4. Sum the squares of the results.
5.  Divide the sum of the squares 

of the results by the number of 
values minus 1 (variance).

6.  Calculate the square root of the 
variance.

The z score formula is Y-mean 
divided by the standard deviation.

Both, the standard deviation and the 
z score can help in evaluating weight 
over time. For example, the weights 
of a girl over several months (from 
7 years to 13 years old) are: 40.8 kg, 

46.6 kg, 62.8 kg, 71.5 kg, 75.6 kg, 82.3 
kg, 81.9 kg, 84.5 kg, 90.9 kg, 90.0 
kg, and 91.1 kg. The sample mean is 
74.3 kg and the standard deviation is 
17.4 kg. To compare her weight over 
time it is necessary to calculate the 
z score for each weight. In this case, 
the first graph showed her BMI at 32 
and increasing over time. However, 
the second graph shows her BMIz 
decreasing over time and at about 
2.1 to 2.2 standard deviations from 
the mean in the last 3 years.
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Graph 1 - Plot of BMI*agemos
Legend – A=1 obs, B=2 obs, etc.
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Graph 2 - Plot of BMIZ*agemos
Legend – A=1 obs, B=2 obs, etc.
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