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Nuts and Bolts

What is the Central  
Limit Theorem?
Inés Anchondo Dr. PH, RD, LD, CSP, MPH

The Central Limit Theorem is neces-
sary to use common statistical proce-
dures, such as the t test and analysis 
of variance (ANOVA). These statisti-
cal tests assume that the MEANS 
(it applies only to sample MEANS) 
being considered are distributed as 
a normal distribution also known as 
unimodal, symmetric, or bell shaped. 

The Central Limit Theorem states 
that in testing a hypothesis as the 
sample size becomes larger, with an 
initial large sample size or through 
successive random samples of the 
same population, the distribution of 
these samples will become approxi-
mately normally distributed, regard-
less of what the original population 
distribution was. 

The assumption of normality of 
MEANS can be met by appealing 
to the Central Limit Theorem thus, 
allowing the use of common statisti-
cal procedures if adequate sample 
sizes are obtained. 

The three components of the Central 
Limit Theorem are successive sam-
pling, increasing sample size, and 
population type.

Successive sampling refers to obtain-
ing several samples from a popula-
tion. A requirement of the Central 
Limit Theorem is that all samples 
must have the same sample size. 
For example, obtaining 6 samples 
of 5 subjects each (of a score rang-
ing from 1 to 5) results in mean of 
3.0 and standard deviation of 1.41. 
Increasing the number of samples 
to 25 of 5 subjects each (of the same 
score ranging from 1 to 5) results in a 
mean of 3.14 and standard deviation 
of .59. The graph of the 25 samples 
will be more closely normally dis-

tributed than that of the 6 samples. 
Furthermore, with infinite number 
of samples of 5 subjects each of the 
graphs will be normally distributed 
with a mean of 3.0 and a standard 
deviation of .63. 

Increasing sample size means 
increasing the number of subjects 
sampled at each time. For example, 
obtaining 25 samples of 25 sub-
jects each (of the same 1 to 5 score 
referred above) results in a graph 
that looks very close to a normal 
distribution with a mean of 3.02 and 
a standard deviation of .28. The stan-
dard deviation of this larger sample 
is smaller than the 6 samples of 5 
subjects (described above) because 
as the sample size increases the vari-
ability of each sampling distribution 
decreases. 

Population type pertains to what 
the Central Limit Theorem says 
about the sampling distribution of 
the MEANS namely, that these will 
be approximately normally distrib-
uted regardless of what the original 
population distribution looks like. 

For example, the Poisson distribution 
is skewed to the right. If three differ-
ent samples of a population with a 
Poisson distribution are obtained, 5 
of 5 subjects each, 25 of 25 subjects 
each, and 100 of 100 subjects each 
results show all three samples have 
the same mean (.78). The distribution 
of the 5 samples of 5 subjects each 
begins to approximate a normal dis-
tribution while the latter two larger 
samples are very much normally 
distributed. In addition, this example 
demonstrates that with adequate 
sample size “the sample mean pro-
vides a reasonably accurate estimate 
of the true population mean.” 
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