
Accessing Secondary Data
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Research Module



Secondary Data

• Data collected by someone else, often for 
another purpose

• Accessible 



Some Types of Health Data

• Clinical data (paper records, EMR, EHR)

• Vital records data (birth cert, death cert, 
fetal death reports, induced termination of 
pregnancy, marriage, divorce)





Some Types of Health Data

• Billing/claims data (Medicaid, private 
insurance, hospital discharge)

• Census data

• Program data



Some Types of Health Data

• Registry data
– TN registries: cancer, stroke, birth defects

• Population-based survey data
– TN: BRFSS, PRAMS, YRBS
– National: NSCH, NSDUH, TEDS, N-MHSS

• Derived data: County Health Rankings

https://www.tn.gov/health/health-program-areas/tcr.html
http://www.etsu.edu/cph/biostat_epidemiology/tnstroke.php
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwj3v_CY9dTeAhUQvFMKHRUVBMMQFjAAegQICBAC&url=https://www.tn.gov/content/dam/tn/health/documents/Tennessee_Birth_Defects_Report_2009_2013.pdf&usg=AOvVaw3TIlv_9-tsPRN0o5h_xvnW
https://www.tn.gov/health/health-program-areas/statistics/health-data/brfss/brfss/about-brfss.html
https://www.tn.gov/health/health-program-areas/mch/mch-prams.html
https://nccd.cdc.gov/youthonline/app/Results.aspx?LID=TN
https://www.childhealthdata.org/learn-about-the-nsch/NSCH
https://nsduhweb.rti.org/respweb/homepage.cfm
http://www.samhsa.gov/data/data-we-collect/teds-treatment-episode-data-set
http://www.samhsa.gov/data/data-we-collect/n-mhss-national-mental-health-services-survey
https://www.countyhealthrankings.org/explore-health-rankings/rankings-data-documentation


Sources of Health Data

• US Federal and State data repositories:
– Data.gov 
– HealthData.gov 

• Google Dataset Search
– Newly out of Beta testing

• Can also request TN datasets

https://www.data.gov/
https://healthdata.gov/
https://datasetsearch.research.google.com/
https://www.tn.gov/health/health-program-areas/statistics.html


Sources of Health Data
• What if you don’t want a dataset? Just want to 

pull numbers?

• Health Information Systems – online data query 
modules designed to make data available and 
(sometimes) flexible
– Federal: CDC WONDER
– State: SC SCAN
– Population of Interest: March of Dimes PeriStats

https://wonder.cdc.gov/
https://apps.dhec.sc.gov/Health/Scan/scan/index.aspx
https://www.marchofdimes.org/peristats/Peristats.aspx


Analyzing Data

• Analyzing the data takes some statistical 
training and is outside the scope of this 
course



Analyzing Data

• Resources:
– Graduate certificates: Biostatistics, 

Epidemiology, Health Data Analytics
• https://www.etsu.edu/cph/academics/certificates.php

– Supplemental Video Series
• High level basics of data analysis
• https://www.youtube.com/watch?v=cFdtZ4AE9Q8

&list=PLKNTIQlajNsHq7GVswN_kM5-
o0RXm4MMu

https://www.etsu.edu/cph/academics/certificates.php
https://www.youtube.com/watch?v=cFdtZ4AE9Q8&list=PLKNTIQlajNsHq7GVswN_kM5-o0RXm4MMu
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ETSU College of Public Health
smithmg1@etsu.edu
423-439-4443
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Big Picture Concepts

• Counterfactuals 

• Experiments



Counterfactuals

• Intervention of interest – want to see if really produces 
desired outcome. 
– Ex. Folic Acid  Neural Tube Defects

• Counterfactual – expose everyone to intervention, see 
result, rewind time, keep everything exactly the same 
except expose no one to intervention, see result, compare



Counterfactuals
• Counterfactual – expose everyone to intervention, see result, 

rewind time, keep everything exactly the same except expose no 
one to intervention, see result, compare

– Ex. All pregnant women take folic acid  observe rate of NTDs; Rewind; 
No pregnant women take folic acid  observe rate of NTDs

– Obviously impossible



Counterfactuals

Exposure to Intervention Outcome if Treated, Y1 Outcome if not Treated, Y0

Treatment

Control

Total Population



Counterfactuals

Exposure to Intervention Outcome if Treated, Y1 Outcome if not Treated, Y0

Treatment Observed

Control Observed

Total Population



Counterfactuals

Exposure to Intervention Outcome if Treated, Y1 Outcome if not Treated, Y0

Treatment Observed Unobservable
Counterfactual

Control Unobservable 
Counterfactual

Observed

Total Population Unobservable 
Counterfactual

Unobservable 
Counterfactual



Role of Experiments
• Experiments are the easiest research designs to estimate 

counterfactual contrasts
– Randomized Controlled Trials (RCTs)

Sample 
Recruited for 

Study
Random Assignment

Receive Trt

Do Not 
Receive Trt

Outcome of 
Interest

Outcome of Interest



Exchangable

Role of Experiments
• Experiments are the easiest research designs to estimate 

counterfactual contrasts
– Randomized Controlled Trials (RCTs)

Sample 
Recruited for 

Study
Random Assignment

Receive Trt

Do Not 
Receive Trt

Outcome of 
Interest

Outcome of Interest



Role of Experiments
• Experiments are the easiest research designs to estimate 

counterfactual contrasts
– Randomized Controlled Trials (RCTs)

– Not always ethical to conduct

– Not always possible to conduct

• Much of PH research and program evaluation is quasi-
experimental or observational



Estimating Counterfactuals with Non-
Experimental Data

• Seeking to estimate EXCHANGABILITY 
– Matching

– Regression models – adjusting for confounders

– Weighting



Up Next…

• Internal and External Validity

• Hierarchy of Evidence
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Recall Big Picture Concepts

• Counterfactuals and Experiments

• Internal and External Validity



Internal and External Validity

• Internal Validity – Does it really work? 

• External Validity – Do we have good reason to think it 
would work in other populations?

• Must establish internal validity first



Some Types of Program Evaluation
• Process evaluation

– Are we sticking to the planned model faithfully?
– Measures such as: number of meetings held, number of attendees, 

number of clients served, etc.

• Outcome evaluation
– Have we impacted the outcome of interest?
– Measures such as: knowledge gained, low birth weight deliveries, 

contraceptive use
– Often requires rigorous evaluation study designs



Some Types of Program Evaluation
• Process evaluation

– Are we sticking to the planned model faithfully?
– Measures such as: number of meetings held, number of attendees, 

number of clients served, etc.

• Outcome evaluation
– Have we impacted the outcome of interest?
– Measures such as: knowledge gained, low birth weight deliveries, 

contraceptive use
– Often requires rigorous evaluation study designs



Basics of Outcome Evaluation

• You have an intervention that you want to impact an 
outcome, so you implement the intervention (X) and 
observe (O) the outcome

X O

• Interventions and observations are the key elements to 
outcome evaluation



Threats to Internal Validity

• Ambiguous Temporal Precedence: Could the change in 
outcome have occurred before the intervention?

• Selection: Could those receiving the intervention be more 
or less likely to have the outcome than a random person 
(e.g. volunteering)?



Threats to Internal Validity

• Testing: Could the change in outcome be due to 
participants learning the test or guessing what the 
investigators are looking for in observation?



Threats to Internal Validity

• History: Could another event or program have caused 
the difference in outcome?

• Maturation: Could natural changes (e.g. growth, fatigue, 
experience) have resulted in the outcome?



Threats to Internal Validity
• Regression Artifacts: If participants are selected because they 

scored lower or higher than average, many will naturally regress 
back toward the average (e.g. periods of stress).

• Attrition: Are participants that drop out more or less likely to have 
a different outcome?

• Threats to internal validity can come in multiples.



Threats to Internal Validity
• Ambiguous Temporal Precedence: Could the change in outcome have 

occurred before the intervention?
– Possible Evaluation Design:  add a pre-test

O1 X O2

• Selection: Could those receiving the intervention be more or less likely to 
have the outcome than a random person (e.g. volunteering)?
– Possible Evaluation Design: Add a comparison group that does not get the intervention

O1 X O2

O1 O2



Threats to Internal Validity
• Ambiguous Temporal Precedence: Could the change in outcome have 

occurred before the intervention?
– Possible Evaluation Design:  add a pre-test

O1 X O2

• Selection: Could those receiving the intervention be more or less likely to 
have the outcome than a random person (e.g. volunteering)?
– Possible Evaluation Design: Add a comparison group that does not get the intervention

O1 X O2

O1 O2 X



Threats to Internal Validity

• Testing: Could the change in outcome be due to 
participants learning the test or guessing what the 
investigators are looking for in observation?
– Possible Evaluation Design:  add a series of tests and a control 

group or have a long time between tests
O1 O2 X O3

O1 O2 O3



Threats to Internal Validity
• History: Could another event or program have caused the 

difference in outcome?

• Maturation: Could natural changes (e.g. growth, fatigue, 
experience) have resulted in the outcome?

– Possible Evaluation Design: select intervention and comparison groups 
from the same geographic location and observing outcomes at about the 
same time so that groups are equally impacted by history and/or 
maturation.



Threats to Internal Validity
• Regression Artifacts: If participants are selected because they scored lower 

or higher than average, many will naturally regress back toward the average 
(e.g. periods of stress).

• Attrition: Are participants that drop out more or less likely to have a different 
outcome?

– Evaluation Considerations: Be thoughtful in selecting participants and assigning them to 
treatment groups. Consider ability to use random assignment, matching, blinding. 
Retention activities are important and often overlooked. 



Basics of Outcome Evaluation

• Can modify several aspects about evaluation designs to 
reduce threats to validity in a variety of ways:
– Assignment (e.g., random, matched, blinded)
– Measurement (e.g., multiple pre/post-tests, measuring threats 

to validity)
– Comparison groups (e.g., single, multiple, cohorts, similar or 

different populations)
– Treatment (e.g., switching, removing, reversing, repeating)



Up Next…

Stephanie Mathis, DrPH, will discuss primary data collection 
in the next content block. 



Questions and Discussion
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Assistant Professor
Department of Health Services Management & Policy
ETSU College of Public Health
smithmg1@etsu.edu
423-439-4443

mailto:smithmg1@etsu.edu


Literature Searches

Rural Public Health Training Course: 
Research Module



Optional Videos

• Video 1: Importance of Literature Searches
• Video 2: Planning Literature Searches
• Video 3: Executing Literature Searches

• https://www.youtube.com/watch?v=uCYFD8_j0JI
&list=PLKNTIQlajNsGG2MVd5Us0oIAX8hDnw8
dm&index=1

https://www.youtube.com/watch?v=uCYFD8_j0JI&list=PLKNTIQlajNsGG2MVd5Us0oIAX8hDnw8dm&index=1


Questions and Discussion

Michael G. Smith, DrPH
Assistant Professor
Department of Health Services Management & Policy
ETSU College of Public Health
smithmg1@etsu.edu
423-439-4443

mailto:smithmg1@etsu.edu


Primary Data

Rural Public Health Training Course: 
Research Module



Overview

• Primary (and Secondary) Data Sources
• Qualitative Methods
• Quantitative Methods
• Mixed Methods Research
• Summary



Research Data
• Various definitions1

• “[I]nformation used in scientific, engineering, and 
medical research as inputs to generate research 
conclusions”1(p22)



Types of Data

• Qualitative data2

• Quantitative data2



Primary Data Source

• Data are collected by a 
researcher/team for a 
given goal/project3,4

Secondary Data Source

• Data are used for a 
different goal/project3,4

• Data are used by a 
different researcher/team3



Primary Data Sources

• Advantages3,4

• Disadvantages3,4



Research Methods

• Qualitative methods2,5

• Quantitative methods2,5



Qualitative and Quantitative

• Characteristics5-7:
– Goal/Aim
– Logic and philosophical assumptions
– Sample
– Data collection 
– Data analysis



Points to Consider

• Strengths and limitations of both methods
• Different, yet both have relevance to public 

health



Mixed Methods Research
• Qualitative and quantitative approaches8,9

– “[P]ower of stories” + “[P]ower of numbers”10(p30)

• Leverage strengths of qualitative and 
quantitative methods8,10



Mixed Methods Research

• Multiple research designs/typologies6,8,9

– Various considerations in designing a study 



Basic Notation8,9

• Examples:
– QUAN  qual
– QUAL + QUAN

• Components: 
– QUAL (or qual) = Qualitative
– QUAN (or quan) = Quantitative

• Signs: + or 



• Multiple reasons to combine8,10, such as:
– Use qualitative methods to understand quantitative 

results
– Use quantitative methods to test or generalize 

qualitative findings
– Use qualitative methods to understand and 

quantitative methods to assess

Mixed Methods Research



Summary
• Primary data sources have advantages and 

disadvantages
• Different methods to consider for primary data 

collection



Up Next…

Michael Smith, DrPH, will discuss secondary data 
in the next content block. 



Supplemental Reading

• Peersman, G. (2014). Overview: Data Collection and 
Analysis Methods in Impact Evaluation, Methodological 
Briefs: Impact Evaluation 10, UNICEF Office of 
Research, Florence.
– Available online
– https://www.unicef-irc.org/publications/755-overview-data-

collection-and-analysis-methods-in-impact-evaluation-
methodological.html

https://www.unicef-irc.org/publications/755-overview-data-collection-and-analysis-methods-in-impact-evaluation-methodological.html
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Research and Practice in 
Public Health
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Overview

• Classifying Public Health Activities
• Conceptualizing Research and Practice
• Potential Challenges
• Summary



• Common, yet potentially challenging1,2

• Various guidelines for distinguishing between 
research and practice1

• Classification can have implications1,2

Classifying Public Health Activities



Classifying Public Health Activities

• Oversight mechanisms, laws/regulations, or 
ethical principles1,2

• Authorization or funding1

• Potential impact of misclassification1,2



Public Health Research
• Source of public health data3

• Guide public health decision-making and action3



Human Subjects Research

• According to Title 45, Code of Federal Regulations, Part 
46 (“Common Rule”), research is defined as:

• “a systematic investigation, including research 
development, testing, and evaluation, designed to 
develop or contribute to generalizable knowledge”4



• According to Title 45, Code of Federal Regulations, Part 
46 (“Common Rule”), human subject is defined as:

• "a living individual about whom an investigator (whether 
professional or student) conducting research:
1. Obtains information or biospecimens through intervention or 

interaction with the individual, and uses, studies, or analyzes 
the information or biospecimens; or

2. Obtains, uses, studies, analyzes, or generates identifiable 
private information or identifiable biospecimens”4

Human Subjects Research



Source: Office for Human Research Protections. Human subject regulations decision charts: 2018 requirements. June 23, 2020. 
Accessed December 13, 2021. https://www.hhs.gov/ohrp/regulations-and-policy/decision-charts-2018/index.html



Public Health Practice
• Practice focuses on2,5: 

– Preventing disease/injury and improving health 
– Enhancing a program or service

• Encompasses a range of activities 



Research and Practice
• Potential for shared characteristics, such as1,2,5:

– Designs
– Participants 
– Data collection/analysis
– Publication of findings



• Purpose
– Generalizable knowledge5

• Benefits
– Not limited to participants5

• Data
– Not limited to participant care or activity scope5

Research versus Nonresearch



Research versus Nonresearch
• Purpose

– Identify/control a problem5

– Enhance a program/service5

• Benefits
– Participants or participants’ community5

• Data
– Assess/improve program/service, participant health, 

or participants’ community5



“The ultimate decision regarding 
classification lies in the purpose of the 
project. If the purpose is to develop or 

contribute to generalizable knowledge, the 
project is research. If the purpose is to 

prevent or control disease or injury or to 
improve a public health program, and no 

research is intended at the present time, the 
project is nonresearch.”5(p3)



Potential Challenges
• Limitations of a single set of guidance1

• Activities may not fully align with research or 
practice1

• Activities may involve both research and 
practice1,2,5

• Purpose may change over time1,2,5

• Determination may differ across settings1



Guidance

• Belmont Report (1979)
– “if there is any element of research in an 

activity, that activity should undergo review for 
the protection of human subjects”6

• Institutional Review Boards7



Summary
• Classifying activities as research and 

practice is important, but the distinction is 
not always clear

• Keep in mind the purpose



Up Next…

Michael Smith, DrPH, will discuss counterfactuals 
in the next content block. 



Reading

• Otto JL, Holodniy M, DeFraites RF. Public health 
practice is not research. Am J Public Health. 
2014;104(4):596-602.
– Available via PubMed Central
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Big Picture Concepts

• Counterfactuals and Experiments

• Internal and External Validity



Internal and External Validity

• Internal Validity – Does it really work? 
– Ex. Does a folic acid supplementation program really result in 

fewer NTDs?
– Experiments, especially RCTs, often best



Internal and External Validity

• External Validity – Do we have good reason to think it 
would work in other populations?
– Generalizability 
– Would the folic acid supplementation and education program 

work in real-world settings with diverse groups?
– Quasi-experimental studies often better



Internal and External Validity
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Hierarchy of Evidence
Determine your hierarchy of evidence

• Consider: 
– Research question(s)
– Counterfactual concept
– Internal/external validity



Hierarchy of Evidence
Determine your hierarchy of evidence

– Randomized Controlled Trials (RCTs)
– Meta Analyses
– Quasi-Experimental/Observational studies using causal inference 

methods
– Cohort studies
– Case-control studies
– Cross-sectional studies
– Etc.



Hierarchy of Evidence
Determine your hierarchy of evidence

• Consider: 
– Research question(s)
– Counterfactual concept
– Internal/external validity



Up Next…

• Threats to internal validity

• Evaluation designs to minimize threats to internal validity 



Questions and Discussion

Michael G. Smith, DrPH
Assistant Professor
Department of Health Services Management & Policy
ETSU College of Public Health
smithmg1@etsu.edu
423-439-4443

mailto:smithmg1@etsu.edu

	Rural Public Health Training_Research Module_Accessing Secondary Data
	Slide Number 1
	Secondary Data
	Some Types of Health Data
	Slide Number 4
	Some Types of Health Data
	Some Types of Health Data
	Sources of Health Data
	Sources of Health Data
	Analyzing Data
	Analyzing Data
	Questions and Discussion

	Rural Public Health Training_Research Module_Counterfactual Introduction
	Slide Number 1
	Big Picture Concepts
	Counterfactuals
	Counterfactuals
	Counterfactuals
	Counterfactuals
	Counterfactuals
	Role of Experiments
	Role of Experiments
	Role of Experiments
	Estimating Counterfactuals with Non-Experimental Data
	Up Next…
	Questions and Discussion

	Rural Public Health Training_Research Module_Evaluation Design
	Slide Number 1
	Recall Big Picture Concepts
	Internal and External Validity
	Some Types of Program Evaluation
	Some Types of Program Evaluation
	Basics of Outcome Evaluation
	Threats to Internal Validity
	Threats to Internal Validity
	Threats to Internal Validity
	Threats to Internal Validity
	Threats to Internal Validity
	Threats to Internal Validity
	Threats to Internal Validity
	Threats to Internal Validity
	Threats to Internal Validity
	Basics of Outcome Evaluation
	Up Next…
	Questions and Discussion

	Rural Public Health Training_Research Module_Literature Searches_Optional_Clean
	Slide Number 1
	Optional Videos
	Questions and Discussion

	Rural Public Health Training_Research Module_Primary Data_Clean
	Slide Number 1
	Overview
	Research Data
	Types of Data
	Slide Number 5
	Primary Data Sources
	Research Methods
	Qualitative and Quantitative
	Points to Consider
	Mixed Methods Research
	Mixed Methods Research
	Basic Notation8,9
	Mixed Methods Research
	Summary
	Up Next…
	Supplemental Reading
	References
	Questions and Discussion

	Rural Public Health Training_Research Module_Research and Practice_Clean
	Slide Number 1
	Overview
	Classifying Public Health Activities
	Classifying Public Health Activities
	Public Health Research
	Human Subjects Research
	Slide Number 7
	Slide Number 8
	Public Health Practice
	Research and Practice
	Research versus Nonresearch
	Research versus Nonresearch
	Slide Number 13
	Potential Challenges
	Guidance
	Summary
	Up Next…
	Reading
	References
	Questions and Discussion

	Rural Public Health Training_Research Module_Validity and Hierarchy of Evidence
	Slide Number 1
	Big Picture Concepts
	Internal and External Validity
	Internal and External Validity
	Internal and External Validity
	Hierarchy of Evidence
	Hierarchy of Evidence
	Hierarchy of Evidence
	Up Next…
	Questions and Discussion


