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Objectives of Session

e Statistical Terms and Definitions
* Why Is Sampling Important?
* Basic Sampling Concepts

* Types of Sampling Designs
* Probability
* Non-probability

* Sources of Bias & Strategies to Address/Minimize



Population vs. Sample
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Sampling from Population:
Selecting Study Participants

* Selection of study participants

* Goal: Sample so as to maximize the likelihood that the
study findings accurately reflect what is going on in the
population as a whole.

* To the extent that your sample is representative this will
allow generalizability of the findings to the population

* Sampling design — also needs to take into
consideration cost in time and money




Why Do Sampling vs
Collect Data on Population
§ Less Costs
¥ Less field time

T More accuracy (i.e. can do better job of data
collection when focusing on smaller number of
collections)

* Generally impossible to collect data from the
whole population



Core Concept of Sampling Designs
Generate a Representative Sample
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Sampling/Selection of Participants
What is your population of interest?
Who is the focus of your research question?
* Inclusion Criteria
* Demographic characteristics
* Geographic characteristics
* Clinical characteristics

* Example (Multi-Ethnic Study of Atherosclerosis [MESA])
* Live in one of 6 US sites funded by the NIH
* Aged 45-84
* No signs of cardiovascular disease at enrollment,

* Ethnic targets (38% White, 28% African-American, 23%
Hispanic, and 11% of Chinese descent).



Types of Sampling Design

* Probability Sampling
* Involves random selection of participants

* Every individual in the target population has an equal
chance of being chosen

* Non-Probability Sampling
* Participants are selected by non-random methods

* Probability of inclusion and the extent to which the
sample represent the population are unknown



Probability Sampling Design #1
Simple Random Sampling

* Every potential participant has an equal and independent
chance of being chosen

* Need a sampling frame (i.e., list of all elements/units/individuals
In the population from which to sample)

* Possibly use table of random numbers

EXAMPLE: Sampling from “electronic health records”

Random sampling/selection vs random assighment

* Random sampling/selection: How individuals are chosen to
participate in a study

* Random assignment: allocation of participants to either an
experimental or control group once they are identified as a
participant in the study




Probability Sampling Design #2
Stratified Random Sampling

* Population first divided into two or more “strata”
* Sampling done within each strata

e Strata: often based on geographic location (e.g.
county) or administrative unit (e.g. clinic, type of
Institution) or demographic characteristic (age,
gender, race)

* Attributes/characteristics need to be known in advance
of sampling

* Goal: enhance representation, reducing risk that the
sample might under-represent certain subgroups
within the population




Stratified Random Sampling

EXAMPLE: local researchers looking at public health trends in Los
Angeles might stratify their population by zip code to ensure that both
affluent areas like Westwood and underserved neighborhoods are fairly
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Probability Sampling Design #3
Cluster (multi-stage) Sampling

* Cluster/Multi-stage sampling is useful if the population
Is widely dispersed and it is impractical to list and
sample from all elements (e.g. seeking sample of US

adults)

* Stage 1 = Random sampling of natural groups (clusters)
— (e.g. counties)

* Stage 2= random sampling of subset of units within
Initial groups (e.g. counties) sampled in Stage 1- (e.g.
neighborhood blocks)

* Stage 3 = random sampling of individuals from within

clusters sampled at Stage 2 - (e.g. individual sample
members from households living within sampled blocks)



Health & Retirement Survey (HRS)
Cluster (multi-stage) Probability Sample Design

* Target population - all adults in the contiguous US, aged 51 - 61 (born
during the years 1931 - 1941), who reside in households.

* Stage 1 (Primary Stage Units [PSUs]) = sampling of U.S. Metropolitan
Statistical Areas (MSAs) and non-MSA counties

* Stage 2 = select area segments (ASUs) within sampled primary stage
units (PSUSs).

e ***For all sampled ASUs, a complete listing (enumeration) of all housing units
(HUs) that are physically located within the bounds of the selected ASU.

* Stage 3 = sample housing units from the housing unit listings for the
sample ASUs.

* Stage 4 = select one individual within each household as a participant.



Probability Sampling Design #4
Systematic Sampling

* Select first item/person by random sample and then select
every k-th case from a list

* Yields essentially same results as simple random sampling —as
long as there is no systematic arrangement in the list such that
the k-th items end up representing a bias (e.g. systematically

missing certain types of items/people within the overall
population)

* Examples:

* Framingham Heart Study — took the first two out of every three
families from a list of town families ordered by address.

* Study based on EHR - take every k-th patient with diagnosis Y




Non-Probability Sampling

1. Convenience Sampling

* No random selection -researcher collects data from whoever is available
and meets study criteria

* “SNOWBALL” or network sampling - Begins with a few eligible individuals
and continues based on referrals

* Example — Generation Xchange Program/Study

2. Purposive Sampling
* Frequently used in qualitative research
* Researcher’s knowledge about population is used to hand pick
participants
* Goal: Find participants that are most knowledgeable to provide the best
information

Example: “Life Histories” project (sought diversity of life experiences)



Sampling Bias

« Sampling bias happens when some members of a target
group have a higher or lower chance of being chosen than
others resulting in a sample that does NOT fully represent the
overall population of interest.

* Convenience Sampling: Choosing participants just because they
are easy to reach, like a teacher surveying only their own class.

* Voluntary Response: Allowing people to choose if they want to
participate in the study, which attracts those with very strong
opinions.

* Always walking line in recruitment - encourage as much participation as
possible without “coercion” (e.g. IRB concerns with payments for
participation)

* Undercoverage: Soliciting participation through methods that
systematically “miss” segments of the population, such as doing an
online poll that misses people without computers.



Other Sources of Bias — Data Issues

* Non-response Bias: People who feel they have something to hide or who
don’t like their privacy being invaded and refuse to provide an answer (e.g.
income data in the US). Available information is then biased due to
underrepresentation of certain subgroups whose data are missing.

e Measurement bias

* Response bias: Where people do not provide an accurate answer
(e.g. to hide something or because they want to give you the answer
they think you want)

* Particularly of concern when the question are very personal —e.g. how much do
you drink?

* Wording Effects: Where questions are worded such that they pull for a
certain answer (e.g. “Do you agree that it is awful that ....”

* Double negatives — confusing
* “Don't you disagree that employees shouldn't get more breaks?"
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