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Introduction
Learning objectives, methods
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https://github.com/AnnibaleCois/SurveyLab
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The research questions

1. What is the prevalence of COPD in our population?

2. Does the presence of a coal-fired powerstations in the town
affects the prevalence of COPD in the area?
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Learning objectives
Develop a deep understanding of the links between sampling strategy, sample

size, analysis technique, and accuracy of population estimates

Understand the statistical and practical implications of using complex sampling

schemes including clustering and stratification

Learn alternative approaches for analysing survey data

Discuss the pros and cons of various sampling strategies and analysis methods

to avoid misleading results and waste of resources

Gain practical insights on collecting and analysing sample data through virtual

surveys on a simulated human population
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Day 1

Fundamentals: concepts and

terminology

Sampling strategies

The SurveyLab environment

Conducting a survey

Discussion & recap

Day 2

Analysing survey data: principles

and approaches

Survey data analysis with R

Answering our research questions

From questions, to sampling to

estimates: a summary

Conclusions

Outline
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Fundamentals
Concepts, terminology, sampling strategies
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Groves, Fowler Jr, Couper, Lepkowski, Singer, and Tourangeau (2009); Groves and Lyberg (2010)
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Populations
The population of
inference is the broad
group to whom we
want to generalize our
findings.

The target population
is the specific, finite
group of elements
that the study aims to
represent and is
practically accessible
for data collection.

The sampling frame is
a "list" of all those
within a population
who can be sampled

Lee (2008); Raymond and Darsaut (2025)
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OXFAM (2024)
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OXFAM (2024)
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Sample

Tyrer and Heyman (2016); Banerjee and Chaudhury (2010)
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What is a sample?
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How do we choose a

sample?
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Suresh, Thomas, and Suresh (2011b)
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Representativeness

Rudolph, Zhong, Duggal, Mehta, and Lau (2023); Cornesse (2018)
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Representativeness
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Representativeness
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Representativeness

Currie, Musango, and May (2017)
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Representativeness
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Representativeness
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Representativeness
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GENERALISABILITY

REPRESENTATIVENESS

Sample size

% of population sampled

Statistical concept

Coverage

Sampling strategy

Research question

Kamper (2020)
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Estimation

What is the average systolic blood pressure in the population?

LibreTexts (2014)
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Estimation
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Estimation
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Estimation
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Estimation
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Estimation
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Estimation
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Estimation
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Estimation
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Estimation
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Estimation
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Estimation
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Estimation
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Estimation
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Does the prevalence of diabetes in Population 1 differ from
the prevalence in Population 2?
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Power of a study
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Statistically speaking
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Power
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Power

Dorey (2011); NEJM Group (2023)
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...a needle in a haystack
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...a needle in a haystack
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...a needle in a haystack
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Sample size
...and its relationship with precision and power
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Power calculations
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Power calculations: an example
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Population characteristics and power
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Serdar, Cihan, Yücel, and Serdar (2021); Kadam and Bhalerao (2010); Naing, Nordin, Abdul Rahman, and Naing (2022)
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Population characteristics?
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The SurveyLab
Navigating the virtual environment

https://bit.ly/SurveyLab_workshop
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Conducting a survey
Sampling strategies, tools and data collection
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What is the prevalence of COPD in our population?
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Sample size Point estimate

95% CI

(in R: qnorm(0.05/2, mean = 0, sd = 1))

n =
z2

α/2
∗ p(1 − p)

e2

e = precision

est = p =
Nyes

Nyes + Nno

ci = p ± zα/2se

se = √ p(1 − p)

n

zα/2 = critical z − score for α/2
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Response rates to the IFS, CQC Maternity Surveys, and NMS (England, 1985–2018)
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Does the presence of a coal-fired powerstations in the town
affects the prevalence of COPD in the area?
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Suresh, Thomas, and Suresh (2011b)
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Discussion & recap
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