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Sampling
Session objectives

1. Understand why we sample

2. Review different sampling strategies

3. Learn the considerations for sample size/power 
calculations



Why do we sample?
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Why do we sample?

Sampling
What is sampling?



The procedure by which some people in a population are 
selected to represent the entire population

Why do we sample?
§ Too much time and money to collect data from every 

person / unit (e.g., health post)
§ It helps us get a value that we hope is very close to the 

TRUE VALUE of the entire population
§ Can inform us about details within a sub-population or 

outliers within a population

Sampling
What is sampling?



What is the average height of everyone in this room? 

Concepts: 
¡ A sample can only give an estimate of the TRUE 

average. Sampling introduces some random error
¡ Random Error= difference from the true value that 

results from natural variation of your sample.  
§ No way to adjust for this
§ This is what your confidence interval (Standard 

deviation) means

Sampling
What’s the big deal with a sample?



• What if I ask only people I know? 
• What if I ask only men?

Concept: 
• Systematic error = error YOU introduce. 
• You can control this through random sampling
▪ People selected by chance (like flipping a coin, pulling names 

out of a hat)

Sampling
Who should we sample?



1. Determine the question of interest and measurement
2. Calculate the sample size 
3. Identify the sampling frame
4. Execute your sampling strategy

Sampling
Steps



1. Determine the question of interest and measurement
2. Calculate the sample size 
3. Identify the sampling frame
4. Execute your sampling strategy

Sampling
Steps



¡ Do you want to estimate a proportion or mean within a 
population?

¡ Do you want to compare baseline and endline
§ Or compare two groups (study arms)?

¡ Do you want additional details about a sub-population 
or outliers?

Sampling
Question of interest



Sampling strategies 
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1. Determine the question of interest and measurement
2. Calculate the sample size 
3. Identify the sampling frame
4. Determine the sampling strategy

Sampling strategies
Steps



¡ Non-random sample
§ When you care more about the variability of answers, 

want to explore specific sub-groups, and don’t need 
prevalence data

§ Used for pre-defined groups who you are targeting

¡ Random sample 
§ When you want a representative sample to estimate a 

proportion or mean in a population / sub-population
§ When you want to quantitatively compare two groups

Sampling strategies
Approaches to sampling



¡ Expert sampling
§ May want to talk to government stakeholders, health 

extension workers, of committee members
¡ Purposive sampling

§ Target for a specific group that you include in your sample
¡ Convenience sample (or heterogeneity sampling)

§ Take what you can get
¡ Snowball sampling

§ Identify one person, group that fits your criteria and then use 
that person to recommend others

¡ Deviant case (positive or negative)
§ Samples sub-group that is different than the general 

population

Sampling strategies
Types of non-random sampling



¡ Simple random sample
§ Every unit has equal change of inclusion

¡ Systematic random sample
§ Every unit has equal chance of inclusion, but dependent 

on the first unit selected
¡ Stratified random sample

§ Different sub-groups have pre-assigned chance of 
inclusion, but those units in group have same chance

¡ Cluster random sample
§ Every cluster has equal chance of inclusion, and units 

within the cluster have the same 

Sampling strategies
Types of random sample



1. Determine the question of interest and measurement
2. Calculate the sample size 
3. Identify the sampling frame
4. Determine the sampling strategy

Sampling strategies
Steps



¡ Sampling frame: The list of available units 
§ Getting this right is critical for both external and internal validity
§ Should align with your target population

¡ What are some potential sampling frames?
§ Census of households in a village; list of children in a household
§ Medical records for mothers that attend a ANC clinic
§ List of babies born between X and Y dates
§ Administrative list of villages targeted for program

Sampling strategies
Sampling frame
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¡ Simple random sample
§ Every unit has equal change of inclusion

¡ Systematic random sample
§ Every unit has equal chance of inclusion, but dependent 

on the first unit selected
¡ Stratified random sample

§ Different sub-groups have pre-assigned chance of 
inclusion, but those units in group have same chance

¡ Cluster random sample
§ Every cluster has equal chance of inclusion, and units 

within the cluster have the same 

Sampling strategies
Types of random sample



Randomly choose unit within your sampling frame
(e.g., households in a community)

¡ Use random number table or 
generator to assign everyone 
from sampling frame

¡ Every unit in the sampling 
frame has an equal chance of 
inclusion

Sampling strategies
Simple random sampling

(Randomly) select HH

Households within each village are independent!



¡ Simple random sample
§ Every unit has equal change of inclusion

¡ Systematic random sample
§ Every unit has equal chance of inclusion, but dependent 

on the first unit selected
¡ Stratified random sample

§ Different sub-groups have pre-assigned chance of 
inclusion, but those units in group have same chance

¡ Cluster random sample
§ Every cluster has equal chance of inclusion, and units 
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Sampling strategies
Types of random sample



Every unit has equal chance of inclusion, but dependent on the first unit selected

¡ Figure out sampling interval 
(example: every 3 HH)

¡ Randomly select first unit 1 to 
# (example: #2)

¡ Select every # units 
(example: every 3 hh)

¡ All units must have a chance 
of being counted

¡ Best when you don’t have a 
sampling frame to draw from 
(e.g., you walk the entire 
village)
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Sampling strategies
Systematic random sampling



¡ Simple random sample
§ Every unit has equal change of inclusion

¡ Systematic random sample
§ Every unit has equal chance of inclusion, but dependent 

on the first unit selected
¡ Stratified random sample

§ Different sub-groups have pre-assigned chance of 
inclusion, but those units in group have same chance

¡ Cluster random sample
§ Every cluster has equal chance of inclusion, and units 

within the cluster have the same 

Sampling strategies
Types of random sample



Oversampling of certain units in order to properly estimate the contribution of those 
units

Sampling strategies
Stratified random sampling

¡ Used when you want to 
oversample a population 
(e.g., low SES, minority, red 
houses) relative to 
population 

¡ Randomly sampled using 
sampling frame

¡ Can always get a population 
estimate with weighting

¡ Can also be done with 
clusters

Below poverty line Not Below poverty line

Selected



¡ Simple random sample
§ Every unit has equal change of inclusion

¡ Systematic random sample
§ Every unit has equal chance of inclusion, but dependent 

on the first unit selected
¡ Stratified random sample

§ Different sub-groups have pre-assigned chance of 
inclusion, but those units in group have same chance

¡ Cluster random sample
§ Every cluster has equal chance of inclusion, and units 

within the cluster have the same 

Sampling strategies
Types of random sample



¡ What is it?
¡ Select a sub-set of units where you are doing your 

intervention (districts, schools, villages), and select 
a subset

¡ Examples
§ Your project is working in 100 clinics
§ You are working in 50 villages in 5 different districts
§ Radio spot and mass media across many villages in a 

single region

Sampling strategies
Cluster sampling



¡ Advantages
§ More cost-effective and logistically easier than straight 

random sample
¡ Disadvantages

§ # units sampled must be higher than with simple 
random sample

§ May miss divergent clusters
¡ Clusters can be 

§ Communities, schools, or other administrative unit
§ At or within the unit of intervention, but not larger

Sampling strategies
Cluster sampling



Sampling strategies
Cluster sampling

2. Select households (randomly or 
otherwise) to represent cluster

Households within each village are not independent!
Sample size (number of HH) is higher as a result, 

since you need more HH for the same amount of information

1. (Randomly) select village within program area



Comparing two groups
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1. Determine the question of interest and measurement
2. Calculate the sample size 
3. Identify the sampling frame
4. Determine the sampling strategy

Sampling strategies
Steps



¡ Do you want a proportion / mean within a population?

¡ Do you want to compare baseline and endline or 
compare two groups (study arms)?

¡ Do you want additional details about a sub-population 
or outliers?

Comparing two groups
Question of interest



Eligible population

Treatment 
group

Comparison
/control group

Evaluation sample

External 
validity

Internal 
validity

Random selection
- Preserves characteristics

Random allocation
- Ensures balance

Comparing two groups
External and internal validity
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Comparing two groups

Descriptive
¡ Determines what is taking place and 

describes process, conditions and 
organizations

¡ Compares what is taking place to what 
should be taking place regarding inputs, 
activities, and output

¡ Identifies the difference the intervention 
makes Causal

Normative



Treatment and control….
1.…Are the same in absence of the project

§ Not every unit is the same, but they are the same on 
aggregate

2.…Must react to the project in same way (if they were 
both given the project)
3.…Are exposed differently to the project

§ One received the project, the other didn’t

¡When you have a valid counterfactual:
§ The project is the only thing that can explain the difference 

between groups

Comparing two groups
What makes a valid comparison?



Comparing two groups
Individual allocation evaluations

Households within each village are independent!

Estimating the prevalence of an indicator in this village

(Randomly) select HH

Randomly allocate HH
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Comparing two groups
Cluster evaluation designs

T
T

C

C
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1. (Randomly) assign village treatment or control

2. Select households (randomly or 
otherwise) to represent cluster

Analysis can compare
districts(   vs.   ) or HH(      vs.      ) accounting for clustering    



Consideration for sample 
size and power
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1. Determine the question of interest and measurement
2. Calculate the sample size 
3. Identify the sampling frame
4. Determine the sampling strategy

Sampling strategies
Steps



• What happens when I choose only 5 people?
• What happens when I choose 20?

¡ Larger sample size allows for more precise estimate of the 
TRUE value (narrower range of possible values)

¡ Statistical procedures can give confidence intervals to 
show the precision of your  estimated value

Sample size and power 
How many should we sample?

Figure: Arnold



¡ Confidence  Interval
§ Gives a possible range of a known parameter

¡ Statistical Significance
§ likelihood the effect you see did not happen by chance (luck)
§ “P-value” is measure of statistical chance of a given value
§ If confidence interval of baseline and follow-up do NOT overlap, 

you reject the null
§ Larger sample size makes it easier to have significant findings 

(because gives more precise, narrow confidence intervals)

Sample size and power
Significance and CIs



¡ Type 1 error = α  
§ Typically set at 5% 

¡ Type 2 error = β
§ Typically set at 20%  

TRUTH: Program really 
has no impact

TRUTH: Program really 
has impact

Study finds program has 
impact

Type I error 
α (95% confidence) 

True positive

Study finds program has 
no impact

True negative Type II error
β (1-β = power)

Sample size and power 
What are type 1 and 2 error?

Power=1-β



Sample size and power
Three important terms

¡ Sample size
§ The minimal number of units to detect a difference between 

groups (baseline/endline or two study arms)

¡ Minimal detectible effect
§ The minimal difference you are able to detect
§ Should be policy relevant

¡ Power
§ Typically 80%



Sample size and power
How do you decide?

Sample size

Minimum 
detectible effectPower



Sample size and power
Sample size

¡ Where do you get information needed?
§ Available peer reviewed literature
§ Available data and previous studies
§ Similar studies in other fields

¡ Sample size calculation gives you the minimum!!!
§ It is typical to add 10% to account for non-response 
§ If you are conducting longitudinal surveillance, you should account for 

loss to follow-up



Sample size and power
Clustering requires larger sample size

¡ Estimating the proportion of bed nets across 100 villages. 
§ Assume 30% prevalence

¡ No cluster sampling
§ Sample from all 100 villages
§ N=323

¡ Cluster sampling
§ Sample from 30HH in each village of 100 villages
§ Need 26 villages x 300 HH
§ N=780



Example!
What is the impact of a community WASH program on childhood diarrhea?
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1. Determine the question of interest and measurement
2. Calculate the sample size 
3. Identify the sampling frame
4. Execute your sampling strategy

Sampling
Steps



¡ Intervention delivered at household level
¡ Compare two groups: intervention to control
¡ Diarrhea prevalence = 15%
¡ Aim: measure reduction to at least 10% (33% reduction)

Comparing two groups: diarrhea
1. Question of interest



¡ Sample size: 686 per group 
¡ Plus more for lack of response

Comparing two groups: diarrhea
2. Sample size



¡ Census?
¡ Administrative list?

Comparing two groups: diarrhea
3. Sampling frame



¡ Census >> simple random sample
¡ Administrative list >> simple random sample
¡ None >> stratified sampling 

Comparing two groups: diarrhea
4. Sampling strategy



¡ Sample size: 30 households per village
¡ Result: 56 villages per arm
¡ Total sample size: 1,680 per arm

¡ Assumption ICC is moderate (0.05)

Comparing two groups: diarrhea
2. Sample size for cluster design!
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Experimental-group cluster size (M2)

Parameters: α = .05, 1-β = .8, δ = -.05, p1 = .15, p2 = .1, ρ = .05

Cluster randomized design, Pearson's χ2 test
H0: p2 = p1  versus  Ha: p2 ≠ p1

Estimated experimental-group number of clusters
 for a two-sample proportions test



1. Your approach to sampling is based on the question you 
are trying to answer

2. Avoiding systematic error when choosing your units to 
sample is really important

3. Sample size calculations require clear understanding of 
the outcome of interest and comparison

Sampling
Take home message


