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Sample size is the number of observations or subjects
selected in a research study. The sample size should be
adequate in order to prove that the magnitude of the effect
being measured is scientifically as well as statistically
significant.7 An inadequate sample may result in reliability
and validity issues. An oversized sample may lead to waste
of resources and may expose an unnecessarily large number
of subjects to potentially harmful intervention or may
deny/delay the application of a potentially beneficial
intervention.8,9,10
For quantitative research studies, an assumption is
made that the selection of subjects or observations be based
on probability sampling. For each study design, there is a
corresponding statistical method of sample size calculation.
Consultation with a biostatistician may not always be
available to assist the researcher in estimating sample size.
However, the availability of free web-based sample size
calculators offers the researcher another option for
calculating the adequate sample size for relatively simple
research study designs. In this paper, the use of EpiTools,11 a
free web-based sample size calculator, will be reviewed.
The adequacy of sample size is one of the important
issues to be considered in a research study design.1
Estimation of the sample size (including the assumptions
made in the calculations) should be an integral part of the
research proposal. Reviews of various published studies
have shown that sample size calculations were not reported
properly.2,3,4,5 This raises questions about the validity of the
results of these studies. One possible reason for this
improper reporting is that some decisions regarding sample
size computation are made arbitrarily on the basis of
convenience, available resources or the number of easily
available subjects.6
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EpiTools is an epidemiological calculators project
created by AusVet Animal Health Services with the support
of The Australian Biosecurity Cooperative Research Centre
for Emerging Infectious Disease. It provides a range of
epidemiological tools for the use of researchers and
epidemiologists. This web-based tool is available at
http://epitools.ausvet.com.au.10
As of this review, EpiTools has sample size calculators
for eight research designs:
1. Single Proportion
2. Single Mean
3. Two Proportions
4. Two Means with equal sample size and equal
variances
5. Two Means with unequal sample size and unequal
variances
6. True Prevalence
7. Cohort Study
8. Case-Control Study
In using EpiTools sample size calculators, there are
certain assumptions that must be entered prior to
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calculation. Among the more common assumptions that
have to be identified are the following:
= probability of a type I error; level of significance;
usually 0.05
= probability of making a type II error; usually 0.20
= (1between the treatments if they do differ; usually
0.80
(% confidence interval) (1- ; may vary from
90% - 99% CI); commonly 95% CI
: acceptable error in the estimate;
scientifically meaningful; half the width of the
desired confidence interval
There are other assumptions needed per sample size
calculation for each study design. The estimates for these
assumptions may be based on previous studies, pilot studies
or the data expected by the researcher.

This utility calculates the sample size required to
estimate a population mean with a specified level of
confidence and precision.
Example: A study to estimate the mean systolic blood
pressure of Filipino female employees is designed. The
true mean is to be within 5 mmHg with 95% confidence
and the standard deviation around 20 mmHg. What is
the required sample size?
Assumptions:
a. Assumed population standard deviation: 20
b. Confidence level: 95
c. Desired precision (+/-): 5
EPITOOLS OUTPUT

Assumed population standard deviation
This utility calculates the sample size required to
estimate a proportion (prevalence) with a specified level of
confidence and precision.
Example: A teacher is trying to determine the proportion
of students who support online examinations. The
student population to be surveyed is 2000. The
estimated prevalence from previous surveys is around
30%. What is the required sample size?
Assumptions:
a. Precision (margin of error): 2.5%
“Typical surveys have margins of error ranging
from less than 1%–4%”
b. Confidence intervals: 95% CI
–
c. Estimated proportion: 30%
d. Student population to be surveyed: 2000
EPITOOLS OUTPUT

Estimated Proportion

0.3

Confidence level

0.95

Desired precision of estimate

0.025

Population size

2000

Infinite population

1291

Population = 2000

785
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20

Confidence level

0.95

Acceptable error

5

Sample size required:

62

This utility calculates the sample size required to detect
a statistically significant difference between two proportions
with specified levels of confidence and power. A summary
table of sample sizes for a range of assumed prevalence
values is also reported.
Example: Suppose two drugs are available for the
treatment of a particular type of vertigo. Pilot studies
have shown that 64% of patients receiving the standard
drug A and 82% of the patients receiving drug B
responded favorably. What is sample size for each
group to prove that the difference between the
treatments is significant (using 95% CI)?
Assumptions:
a. Proportion in population 1: 0.64
b. Proportion in population 2: 0.84
c. Confidence level: 95%
d. Power: 0.80
e. Ratio of sample sizes (n2/n1): 1
f. Use 1- or 2-tailed test: 2-tailed test
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EPITOOLS OUTPUT

Proportion 1

0.64

Proportion 2

0.84

Confidence level

0.95

Power

0.8

Ratio of sample sizes (n2/n1)

1

Tails

2

Sample size 1 (n1):

85

Sample size 2 (n2):

85

Total sample size (both groups):

170

This utility calculates the sample size required to detect
a statistically significant difference between two sample
means with specified levels of confidence and power,
assuming equal sample sizes and equal variances.
Example: In an experiment, students were asked to rate
(on a 7-point scale) whether they thought animal
research is wrong. The sample sizes, means, and
variances for females are 17, 5.35, and 2.74, respectively.
For males, they are 17, 3.88, and 2.98, respectively. What
is the adequate sample size to prove a significant
difference between the groups?

Sample size (per group):

21

Total sample size (both groups):

42

This utility calculates the sample size required to detect
a statistically significant difference between two sample
means with specified levels of confidence and power,
assuming unequal variances and allowing for unequal
sample sizes between groups.
Example: A pilot study showed that in one group of 62
male workers with iron-deficiency anemia the
hemoglobin level was 12.2 g/dl, standard deviation 1.4
g/dl; in another group of 35 female workers it was 10.9
g/dl, standard deviation 2.1 g/dl. What is the sample
size to prove that the mean hemoglobin levels of male
and female workers are significantly different?
Assumptions:
a. Mean in population 1: 11.2
b. Variance in population 1: (sd1)2 = (1.4)2 = 1.96
c. Mean in population 2: 10.7
d. Variance in population 2: (sd2)2 = (2.2) 2 = 4.84
e. Confidence level: 95% CI
f. Power: 0.80
g. Ratio of sample sizes (n2/n1): 1
h. Use 1- or 2-tailed test: 2-tailed test
EPITOOLS OUTPUT

Assumptions:
a. Mean in population1: 5.35
b. Mean in population2: 3.88
c. Variance (assumption of homogeneity of variance):
average of variance1 and variance2 = 2.74 2.98 =2.86
2

d.
e.
f.

Confidence level: 95% CI
Power: 0.80
Use 1- or 2-tailed test: 2-tailed

EPITOOLS OUTPUT

Mean 1

11.2

Variance 1

1.96

Mean 2

10.7

Variance 2

4.84

Confidence level

0.95

Power

0.8

Ratio of sample sizes (n2/n1)

1

Tails

2

Mean 1

5.35

Mean 2

3.88

Variance

2.86

Sample size 1 (n1):

214

Confidence level

0.95

Sample size 2 (n2):

214

Power

0.8

Total sample size (both groups):

428

Tails

2
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This calculator is useful in estimating sample size for
diagnostic test studies. The utility calculates the sample size
required to estimate true prevalence with a specified level of
confidence and precision, assuming a test with imperfect
sensitivity and/or specificity. Tables of sample sizes for a
range of values for prevalence and precision and for
sensitivity and specificity are also produced.
Example: Fine Needle Aspiration Biopsy (FNAB) is a
screening test for thyroid cancer in thyroid nodules.
Review of literature shows average sensitivity and
specificity of this test are 0.83 and 0.92, respectively.
Assuming the true prevalence of thyroid cancer in
thyroid nodules is 0.15 and using 0.10 as the desired
precision, what is the adequate sample size in order to
establish the screening accuracy of FNAB in diagnosing
cancer in thyroid nodules?
Assumptions:
a. Assumed true prevalence:15%
b. Assumed sensitivity: 0.83
c. Assumed specificity: 0.92
d. Population size (if known):
e. Confidence level: 95% CI
f. Desired precision: 10%

Sensitivity

0.83
0.92
Large population

Confidence

0.95

Desired precision

0.1

107

This utility calculates the sample size required for a
cohort study, with specified levels of confidence and power
and cohorts of equal size. A summary table of sample sizes
for a range of assumed incidence values and relative risks is
also reported.
Example: Two competing therapies for a particular
cancer are to be evaluated by a cohort study in a
multicenter clinical trial. Patients will be randomized to
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0.35
2

Confidence level

0.9

Power

0.8

Study type

0.15

Large population

EPITOOLS OUTPUT

Assumed relative risk

Assumed true prevalence

Population size

Assumptions:
a. Expected incidence in unexposed: 0.35
b. Assumed relative risk: 2.0
c. Confidence level: 90%
d. Power: 0.8

Expected incidence in unexposed

EPITOOLS OUTPUT

Specificity

either treatment A or treatment B and will be followed
for 5 years after treatment for recurrence of the disease.
Treatment A is the old therapy while treatment B is the
new therapy. Treatment B will be widely used if it can
be demonstrated that the relative risk of recurrence of A
compared to B in the first 5 years after treatment is 2.0.
Patients receiving treatment B have a 35% recurrence.
How many patients should be studied in each of the
two treatment groups if the investigators wish to be 90%
confident of correctly rejecting the null hypothesis.

Cohort study

Sample size per group

23

Total sample size (both groups):

46

This utility calculates the sample size required for a
case-control study, with specified levels of confidence and
power and case and control groups of equal size. A
summary table of sample sizes for a range of assumed
proportions exposed and odds ratios is reported.
Example: The efficacy of a vaccine in preventing
childhood tuberculosis is in doubt and a study is
designed to compare the vaccination coverage rates in a
group of people with tuberculosis and a group of
controls. Available information indicates that roughly
30% of the controls are not vaccinated. The investigators
wish to have an 80% chance of detecting an odds ratio
of 2. How large a sample should be included in each
study group?
Assumptions:
a. Expected proportion exposed in controls: 0.30
b. Assumed odds ratio: 2
c. Confidence level: 80%
d. Power: 0.80
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EPITOOLS OUTPUT

1.

Expected proportion in controls
Assumed odds ratio

0.3
2

Confidence level

0.8

Power

0.8

Study type

2.

3.

Case-control study

Sample size per group

80

Total sample size (both groups):

160

In summary, the computations of sample size needed
for several simple epidemiologic study designs were
calculated using different assumptions. The calculator was
straightforward to use and user-friendly. The results were
calculated quickly. Comparison of the computed sample size
using different assumptions may be done to assist in
evaluating research project feasibility. The input data and
output of the sample size calculation may be transformed
into a report for inclusion in the written research proposal.
One issue that arises from using web-based or online
sample size calculators would be the question of its
accuracy.12 Further studies should be conducted in order to
evaluate the accuracy of the results of EpiTools and other
web-based sample size calculators. Comparison with results
using other web-based calculators and standard formulas for
sample size calculations should be conducted.
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The EpiTools web-based calculator is a convenient tool
for sample size determination in the design of the research
protocols with relatively simple study designs. It may be
used in evaluating the feasibility of the computed sample
size needed by the study design during the preparation of
the research proposal.
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