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Sample Size Estimation
To calculate the sample size you need to identify two things:

1. Type of outcome variable: quantitative/continuous OR qualitative/categorical

a. Categorical variables: They are those that have the responses falling into fixed categories. Different types of categorical
   variables exit, which depends on the potential responses.

i.   Dichotomous variable: It is where the answer could be one of two possibilities, such as “hypertensive‟ 
               or “non-hypertensive‟.

ii.Nominal variable: It is a categorical variable with more than two responses, where there is no specified order 
               in the responses, such as blood type A, B, AB, and O.

iii.   Ordinal variable: It is where a categorical variable could have more than two responses with a predefined 
                order, such as severity of disease (mild, moderate, and severe).

b. Continuous variables: They are those that consist of any value within the normal defined limits. 
  An example of a continuous variable is age, blood pressure, weight, height, etc.

2. Type of study: descriptive OR analytical 

a. Descriptive: no comparisons or associations only description (single mean/proportion)
b. Analytical: comparisons or associations (two means/proportions)

Quantitative/continuous Qualitative/categorical

Outcome Variable 

outcome measure is mean   
 
    Example: Height, weight, BMI, HB, BP etc.,

a) For a single mean:  
Sample size: n = Zα

2 S2 / d2

Where, S (= sd, get from the literature review 
or from the pilot study)

b)  For two means:  
     Sample size: n = 2S2 (Zα+Zβ)2 / d2, per 

armWhere, S (= sd, get from the literature 
review or from the pilot study)

             outcome measure is proportion

 Example: proportion of smokers, diabetes, anemia etc.,

a) For a single proportion: 
Sample size: n = Zα

2P(1-P) / d2

Where, P (= proportion/prevalence, get from the 
literature review or from the pilot study)

b) For two proportions:  
Sample size: n = (Zα+Zβ)2((p1q1)+(p2q2)) / (p1-p2)2, 
per arm, where q1= (1-p1), q2 = (1-p2) Where, P1 
and P2 (are proportions for group1 and group2 we 
are studying, for example, obese-non obese, 
smokers-non smokers etc., get from the literature 
review or from the pilot study)

● d = precision (the researcher has to decide 
hence it has no cut off)

● Zα = 1.96 for 95% confidence level, usually
● Zβ = 1.282 for 90% power, usually

Z = The standard normal distribution

The relationship between margin of 
error and sample size is an inverse 
relationship because the two move 
in opposite directions. As the 
sample size increases, the margin of 
error decreases and vice versa 

438’s notes

https://www.khanacademy.org/math/ap-statistics/xfb5d8e68:inference-categorical-proportions/one-sample-z-interval-proportion/v/determining-sample-size-based-on-confidence-and-margin-of-error
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We want to estimate the mean hemoglobin of Saudi females. The standard deviation is around 
5 grams/deciliter and we wish to estimate the true mean to within 2 grams/deciliter with 95% 
confidence. What is the required sample size?

1. Outcome variable = mean hemoglobin (continuous)
2. Type of study = descriptive 

According to the outcome variable and study type we will use single mean formula

Findings: Zα = 1.96 for 95% confidence interval, S = 5, d = 2
n = Zα

2 S2 / d2

n = 1.962 x 52 / 22 = 24.01 ~ 24
n = 24 + 20% non-response rate = 24 + 4.8 = 28.8 ~ 29
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A researcher wanted to estimate average/mean number of cigarettes smoked per week by 
undergraduate students studying in a certain city. How many students are to be selected in to 
the sample such that the estimate of mean number of cigarettes smoked is to be within 2 of the 
true average with 95% confidence? (Based on a pilot study, it was found that the Sd. of number 
of cigarettes smoked is 30

1. Outcome variable = mean number of cigarettes (continuous)
2. Type of study = descriptive 

According to the outcome variable and study type we will use single mean formula

Findings: Zα = 1.96 for 95% confidence interval, S = 30, d = 2
n = Zα

2 S2 / d2

n = 1.962 x 302 / 22 = 864.36 ~ 864
n= 864 + 20% non-response rate = 864 + 172.8 = 1036.8 ~ 1037

The difference between Q1 & Q2 is Sd which refers to the variations in the population as you see the 
smaller the variations the smaller the sample size and vice versa.
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1. Outcome variable = knowledge level (categorical)
2. Type of study = descriptive 

According to the outcome variable and study type we will use single proportion formula

Findings: Zα = 1.96 for 95% confidence interval, P = 0.3, d = 0.1
n = Zα

2P(1-P) / d2 

n = 1.962 x 0.3 x (1-0.3) / 0.12 = 80.6736 ~ 81
n = 81 + 20% non-response rate = 81 + 16.2 = 97.2 ~ 97

What will happen to sample size if width of confidence interval is 5%?

Findings: Zα = 1.96 for 95% confidence interval, P = 0.3, d = 0.05
n = Zα

2P(1-P) / d2

n = 1.962 x 0.3 x (1-0.3) / 0.052 = 322.6944 ~ 323
n = 323 + 20% non-response rate = 323 + 64.6 = 387.6 ~ 388

The smaller the precision (d) the larger the sample size. 

1. Outcome variable = proportion of Saudi males who smoke (categorical)
2. Type of study = descriptive 

According to the outcome variable and study type we will use single proportion formula

Findings: Zα = 1.96 for 95% confidence interval, P = 0.3, d = 0.05
n = Zα

2P(1-P) / d2

n = 1.962 x 0.3 x (1-0.3) / 0.052 = 322.6944 ~ 323
n = 323 + 20% non-response rate = 323 + 64.6 = 387.6 ~ 388
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We wish to estimate the proportion of Saudi males who smoke. What sample size do we 
require to achieve a 95% confidence interval of width ± 5% (that is to be within 5% of the true 
value)? A study some years ago found approximately 30% were smokers?

An epidemiologist was asked to estimate the Knowledge level (%) towards Covid-19 in a 
particular community. How many subjects he should select, if the resulting estimate is to fall 
within 10% (width of confidence interval) of the true proportion with 95% confidence? What 
will happen to sample size if width of confidence interval is 5%. (As no literature is available 
researcher assumes that only 30% of subjects had good knowledge level)
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An epidemiologist wants to test whether an iron supplement for pregnant women will increase 
their Hb level. One group of women will receive new supplement and the other group the usual 
supplement. From a pilot study the sd of Hb is 4 g/dl and is assumed to be same for both groups. 
what is the sample size required to test the hypothesis of no difference in mean Hb level at 99% 
level of confidence and 90% power of detecting an increase of 2 g/dl.

1. Outcome variable = hemoglobin level (continuous)
2. Type of study = analytical 

According to the outcome variable and study type we will use two means formula

Findings: Zα = 2.58 for 99% confidence interval, Zβ = 1.282 for 99% power, S = 4, d = 2
n = 2S2 (Zα+Zβ)2 / d2, per arm
n = 2 x 42 x (2.58+1.282)2 / 22 = 119.320 ~ 119
n = 119 + 20% non-response rate = 119 + 23.8 = 142.8 ~ 143, per group
Total sample size = 143 x 2 = 286

Suppose it has been estimated that the rate of caries is 800 per 1000 school children in one 
district and 600 per 1000 in another district. What is the sample size required from each 
district to determine whether the difference is significant at the 95% level if we wish to have 
an 90% of chance of detecting the difference if it is real?

1. Outcome variable = rate of caries (categorical)
2. Type of study = analytical 

According to the outcome variable and study type we will use two proportions formula

Findings: Zα = 1.96 for 95% confidence interval, Zβ = 1.282 for 99% power, p1 = 800/1000 
= 0.8, p2 = 600/1000 = 0.6, q1 = 1-0.8 = 0.2, q2 = 1-0.6 = 0.4, difference = p1-p2 = 0.8 - 0.6 
= 0.2
n = (Zα+Zβ)2((p1q1)+(p2q2)) / (p1-p2)2, per arm, where q1= (1-p1), q2 = (1-q2)
n = (1.96+1.282)2 x ((0.8x0.2) + (0.6x0.4)) / 0.22 = 105.106 ~ 105
n = 105 + 20% non-response rate = 105 + 21 = 126, per group
Total sample size = 126 x 2 = 252



Sample Size Estimation

This is another way to calculate the sample size for a 
single mean. All you have to do is choose a row (d) and 
a column (sd) for a given a confidence interval of 95%

and a Za of 1.96.
E.g., Question 1

 



Sample Size Estimation

You can also calculate the sample size for a single 
proportion by using this table. Depending on the 

variables you are given, choose a row (d) and a column 
(P) for a given a confidence interval of 95%

and a Za of 1.96.
e.g.,Question 3
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