


Sampling and Sample Size
in Medical Research
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Microsoft Excel

RANDBETWEEN

Returns a random number between the numbers you specify.
A new random number is returned every time the worksheet
is calculated.

Syntax

RANDBETWEEN (bottom,top)

Bottom is the smallest integer RANDBETWEEN will return.
Top is the largest integer RANDBETWEEN will return.
Example

=RANDBETWEEN(1,1200)

Copy and Paste
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Cluster Sampling
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A design effect(DEFF) is an adjustment made to find a survey sample

size, due to a sampling method ( Cluster sampling and Multistage
sampling)
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Design effect (DEEF) was calculated with the formula
DEEF =1+ 6 (n-1)

“O0” or the interclass correlation coefficient (ICC)
“n"average size of clusters
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Types of Sampling Errors

Measurement Error

‘ Selection Errors |
‘ Random Error I
‘ Frame Error I

Errors
Associated

with Sampling
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Sample size
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Sample Size and Population Size

* Where is N (size of the population) in the sample size determination

formula?
Population e=13% Sample e=14% Sample
Size Size Size
10,000 1,067 600
100,000 1,067 600
1,000,000 1,067 600
100,000,000 1,067 600

In almost all cases, the sample size is independent of
the size of the population.
TABLE FOR DETERMINING SAMPLE SIZE FROM A GIVEN
POPULATION or Cochran’s Sample Size Formula.
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The quantities a, 3, A (Effect Size) and N are all interrelated.
POWER= 1-f = P{accept HA|HA is true)

Holding all other values constant, what happens to the power of the study if

e o, decreases? Power {,
* Nincreases? Power T
* variability increases? Power {,
» A(Effect Size) increases? Power T

Norz]‘e: T%gical error rates are oo = .05 and 3 =.1 or .2 (80 or 90% power). Why is a often smaller
than pr
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5+1.96% |4
N

point estimate + margin of error

PY

margin of error=1,96* . [—
N

(margin of error)? = (1.96) 2 * pg/n
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DETERMINING of SAMPLE SIZE PARAMETERS

it is appropriate to have a precision of 5% if the prevalence of the
disease is going to be between 10% and 90%.

However, when the prevalence is going to be below 10% or more than
90%, the precision of 5% seems to be inappropriate.

Table 1 95% CI of rare diseases (P =< 0.05) and common diseases (P => 0.95) with a precision (d) set at 0.05

P n 95% CI

Lower  Upper
0.01 16 -0.04 0.06
0.02 31 -0.03 0.07
0.03 45 -0.02 0.08
0.04 60 -0.01 0.09
0.05 73 0 0.10
0.95 73 0.90 1.00
0.96 60 0.91 1.01
0.97 45 0.92 1.02
0.98 31 0.93 1.03
0.99 16 0.94 1.04

For example, if the prevalence is 1% (in a rare disease) the precision of 5% is obviously crude and it may
cause problems. The obvious problem is that 95% CIs of the estimated prevalence will end up with irrelevant
negative lower-bound values or larger than 1 upper bound values as seen in the Table 1
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DETERMINING of SAMPLE SIZE PARAMETERS

* Therefore, we recommend d as a half of Pif Pis below 0.1 (10%) and if Pis
above 0.9 (90%), dcan be {0.5(1-A)}.

* For example, if P is 0.04, investigators may use ¢=0.02, and if P is
0.98, we recommend ¢=0.01.

* However, if there is a resource limitation, investigators may use a larger d. In
case of a preliminary study, investigators may use a larger d(e.g. >10%).
However, justification for the selection of dshould be stated clearly (e.g.
limitation of resources) in their research proposal.

sajadrahimip@gmail.com 47



Estimating P

* Preferably, Pfrom the studies with pilot study, similar study design and study
population from the most recent studies would be most preferable.

about the value of P, it is best to towards 50% as it would lead to a larger
sample size. Setting P=0.5 is provide the biggest sample size.

* If we have a range of P, for instance, 20% to 30%, we should use 30% as it will
give a larger sample size .If the range is 60% to 80%, we should use 60% as it
will give a larger sample size. If the range is 40% to 60%, 50% will give a larger
sample size.
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* A larger sample size is needed to detect the smallest meaningful
difference.

A larger sample size is needed when there is much variability in the
population

* A larger sample size is required to increase the power of a study.



Sample Size and Accuracy
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Probability sample error (accuracy) can be calculated
with a simple formula, and expressed as a * % number,
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