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Outline

● Deconstructing your data: Not all variables have the same sources of error
● Defining the challenge: Conceptual and psychometric non-equivalence of 

psychosocial measures
○ Example: Centers for Epidemiologic Studies - Depression (CESD) Scale

● Important resources for finding existing psychosocial measures for adapting 
measures to, or creating new measures for, specific populations



First rule of survey research:
If you ask, you will get an answer.



For the purposes of this talk, 
What is a thermometer?

A tool that assesses the true value of 
construct (i.e., core body temperature) 

reliably, i.e., regardless of age, sex, race, 
ethnicity, health status, location, etc.

Provides confidence that any differences 
observed between groups are “true” and 

not due to measurement bias.



Typologies of variables and sources of error

● Variables that must be assessed by self-report because there is no other 
valid source of information

○ Examples: Emotions, opinions, beliefs, stated preferences
○ Commonly assessed using quasi-continuous scales (e.g., visual analogue scale, Likert scale)

○ Main challenge: There may be multiple “validated” scales to choose from
○ Solution: Include multiple measures of the same construct to be able to deconstruct the 

exposure-outcome relationship into “construct” and “measurement”



Typologies of variables and sources of error

● Variables that can be assessed by self-report but for which there is another 
source of information that may be more valid (as it relates to your 
research question)

○ Examples: History of medical diagnoses, healthcare utilization, job history, education history, 
dietary history

○ Main challenge: Demonstrating that your measurement strategy is a reasonable proxy (i.e., is 
strongly concordant with) this more valid measure

○ Solution: Link your survey data to these external data sources (e.g., medical records), if 
possible. 



Typologies of variables and sources of error

● Variables that can only be assessed through a biological or clinical test
○ Examples: White blood cell count, genotype, DNA methylation, blood pressure

○ Main challenge: Ensuring reliable implementation of best-practices in sample collection and 
sample processing (e.g., considerations for things like fasting status, time of day, source of 
sample - capillary vs. venous blood, etc.)

○ Solution: Training staff on the principles of data collection, working with sample processing 
vendors that have an established track record of analyzing the specific biomarker you are 
interested in.



Typologies of variables and sources of error

● Variables that can only be assessed through elicitation or challenge
○ Examples: Cognition (e.g., memory, processing speed), revealed preferences (through 

experiments), HPA-axis reactivity, OGTT, Dexamethasone Suppression Test

○ Main challenge: Practice effects (e.g., especially for cognition) or one-time deception (e.g., 
Trier Social Stress Test)

○ Solution: Include multiple practice trials (e.g., cognition), use balanced designs (randomize 
order of measurement) for deception tasks



Typologies of variables and sources of error

● Variables that are assigned (by the investigator) through some sort of 
operationalization in which a concept is applied to the original data

○ Examples: “High inflammation,” “depressed,” “lonely,” “disadvantaged,” etc.

○ Main challenge: Loss of information through categorization, threshold may not be appropriate
○ Solution: Test multiple thresholds for assignment (e.g., “mild”, “moderate”, “severe” 

depression) to evaluate whether inferences are unduly influenced by the assignment strategy



Summary 
Typologies of variables and sources of error

1. Variables that must be assessed by self-report because there is no other 
valid source of information

2. Variables that can be assessed by self-report but for which there is another 
source of information that may be more valid

3. Variables that can only be assessed through a biological or clinical test
4. Variables that can only be assessed through elicitation or challenge
5. Variables that are assigned by applying a concept to original data



Things to consider when selecting a measure

● Purpose: Why are you assessing this construct in your study 
anyway? 

● Population being studied: General population vs. clinic sample, etc.
● Method of assessment: mail vs. telephone vs. web vs. in-person
● Copyright/costs
● Psychometric properties: Reliability & Validity



Relationship between Reliability and Validity



Sensitivity and Specificity are only meaningful 
relative to a known status that is a categorical 
determination that a state/trait is either present 

or absent based on a “gold standard.” 

Such gold standards generally do not exist for 
most psychosocial constructs.



Why does measurement matter 
in minority health research?

Social/behavioral health research largely 
depends on self-report/survey 

assessments.

In order to make valid statements of 
differences (whether between racial/ethnic 
groups, or within racial/ethnic groups by 
age, gender, education, over time, etc.) 
the measures must have minimal bias.

Two types of bias to consider
Non-differential (“random” error that is 
similar across groups being compared)
Differential (more error in one group)



Conceptual framework of psychometric “adequacy” and 
“equivalence” across groups



Conceptual framework of psychometric “adequacy” and 
“equivalence” across groups What causes conceptual non-equivalence? 

Culturally mediated differences in perceptions of 
the meaning of items and health constructs or 
because a concept is missing an important 
dimension in one group.

What causes psychometric non-equivalence? 
Response bias resulting from cultural or group differences in 
the cognitive processes of answering, using response scales, 
or differences introduced by inadequate translations and 
failure to address varying literacy levels.



Why is it that existing measures may be affected by 
conceptual and/or psychometric non-equivalence?

1. Limited inclusion of concepts relevant to minority populations in the creation 
of “universal” scales (e.g., stress, quality of life) such as cultural competence 
and discrimination.

2. Lack of information on the psychometric invariance of measures across 
diverse groups (e.g., insufficient sample size or limited variability),

3. Traditional survey methods (mail, telephone) fail to reach many minority 
groups, resulting in small/select samples of these groups;

4. Measures may need to be translated into other languages and written at 
reading levels appropriate for people with limited English proficiency.



Goal: to quantify the agreement 
between the CIDI and CESD 

measurement of “depression syndrome” 
and examine variation by age, sex, and 

race/ethnicity among older adults

CESD (Radloff 1977) is the most 
widely-used depression scale in 

population surveys.

Why? Brief, can be self-administered 
and has thresholds to indicate 

“clinically significant” depression.

How was its reliability and validity as a 
measure of “clinically significant” 

depression assessed?



Strategy and sample used to quantify the psychometric properties 
of the CESD in Radloff (1977)

Recall, the Diagnostic and Statistical Manual of Mental Disorders (DSM) - 
underwent a major revision in 1980, creating the atheoretical criteria we are 
familiar with today. So, where did the CESD even come from?



Strategy and sample used to quantify the psychometric properties 
of the CESD in Radloff (1977)

So, where did the CESD even come from?

Study: Community Mental Health Epidemiology Program (JHU)

○ Two sites: Washington County, MD (very rural) and Kansas City, MO
○ Total sample size: 3845

■ Number of Black participants: 295, all of whom were from Kansas City, MO
■ Reliability: While they don’t report the exact numbers, Radloff (1977) says: “Test–retest 

correlations were moderate (.40 or above) in all but three groups (Blacks, age under 
25, and “need help” [for mental distress])” 

■ Validity: CESD was given to “true” cases of depression (n=70 in MD, n=35 in CT) and 
scores were higher than people given in the general population.

● Racial/ethnic composition of the “true” cases are never reported, nor is there any 
text stating whether the validity of the CESD varied by race.



Chance-corrected (Kappa coefficient) agreement between 
CIDI and CESD as a function of symptom count

● CESD consistently generates 
higher point prevalence of 
depression syndrome: 9.9 - 
19.5% depending on threshold 
used, vs. 7.7% for the CIDI.

● Assuming CIDI as the gold 
standard, the CESD has a 
sensitivity of 56.2%–70.2% 
(CESD produces many more 
false-positives) and 
specificity of 84.7%–94.0% 
across the range of cutoffs.

○ Higher symptom 
counts=higher 
agreement between the 
two measures.

Why this matters: The 
CESD is the ONLY 
measure of depression 
that consistently 
estimates that the 
prevalence of depression 
is higher among Blacks 
vs. whites.



Take-away - Measure twice, cut once
We were only able to do this study because the HRS included multiple 

measures of the same “concept” - depression.



Resources to find existing 
psychosocial measures or for 
creating measures of your own 



Existing studies - ICPSR

● Using the same measures that have 
been included in large, existing 
studies allows you to compare your 
(likely small) study’s findings to 
larger/representative samples.

○ Can even pool your datasets!
● Running cross-tabs of potential 

measures fielded in ICPSR datasets 
allows you to see the observed 
variation in them within and 
across groups to get a sense of 
whether they are appropriate for your 
population of interest.

https://www.icpsr.umich.edu/
https://docs.google.com/presentation/d/1oQkLwsIebBN9TfrtloXM0xyHUK9jWVuRM_xqrvVMf-4/edit?usp=sharing


PhenX: Phenotypes for eXposures

Recommended standard data 
collection protocols for 
conducting biomedical 
research.

Tools selected by expert 
consensus.

Includes both measures and 
data collection protocols.

Focus on genetically-informed 
studies.

https://www.phenxtoolkit.org/


PhenX: Example

https://www.phenxtoolkit.org/


Stress Measurement Network
● Detailed explanations of the rationale 

for each stress measure
● Psychological measures of “stress” 

and related constructs.
○ Acute stress, early-life stress, stigma, 

discrimination, relationships, neighborhood 
safety, work stress, resilience

● Physiologic measures of “stress” 
exposure and stress response systems

○ Epigenetic clocks/biological aging/telomeres, 
cortisol, inflammation, skin conductance.

■ Includes some protocols of biological 
sample collection (ex. Hair cortisol)

https://www.stressmeasurement.org/
https://www-jove-com.proxy.lib.umich.edu/t/57288/collecting-hair-samples-for-hair-cortisol-analysis-african


Science of Behavior Change
● NIH-wide initiative to understand the 

underlying mechanisms of behavior 
change by promoting basic research on 
the initiation, personalization, and 
maintenance of behavior change.

○ Goal is to inform more effective behavioral 
interventions using core ideas from 
behavioral economics.

● Focus on three domains
○ Self-regulation
○ Stress reactivity/resilience
○ Interpersonal and Social Processes

● Experimental approach: Identity potential 
mechanisms, Measure those 
mechanisms, and Develop interventions 
that influence those mechanisms.

○ Measures are organized as self-report, task, 
or observational

https://scienceofbehaviorchange.org/measures/
https://scienceofbehaviorchange.org/resources/bringing-an-experimental-medicine-approach-to-behavior-change-research-a-hands-on-introduction-to-the-nih-science-of-behavior-change-program-and-its-method/
https://scienceofbehaviorchange.org/method/
https://measures.scienceofbehaviorchange.org/?domains=All&type=All&duration=All&target_population=All&stage=All&measure_source=All&page=1&page_size=50&data=&sort_by=popular


PROMIS: Patient Reported Outcome Measurement 
Information System

● Focus on clinical care/settings/living with 
specific health conditions.

● Includes development of new measures.
● Designed to enhance communication 

between clinicians and patients in diverse 

research and clinical settings.

● Available in multiple formats and easily 

integrated into diverse administration 

platforms. 

● Translations available in Spanish and many 

other languages

https://www.healthmeasures.net/explore-measurement-systems/promis?AspxAutoDetectCookieSup=


Resource Centers for Minority Aging Research Resources: 
How to conduct focus groups & cognitive interviews for 
developing new measures

https://chime.med.ucla.edu/research-cores/qualitative-methods/


An example of creating a new scale of financial 
exploitation risk among older adults

https://iog.wayne.edu/research/financial-decision-making
https://iog.wayne.edu/research/financial-decision-making


Additional resources for conducting survey research

Lumen Learning Course

Open textbook: Practical strategies for psychological measurement 

Coursera Survey Research Courses

https://courses.lumenlearning.com/suny-psychologyresearchmethods/chapter/5-3-practical-strategies-for-psychological-measurement/
https://opentextbc.ca/researchmethods/chapter/practical-strategies-for-psychological-measurement/
https://www.coursera.org/specializations/data-collection


Summary

● Social/behavioral health research lacks the equivalent of a thermometer, 
that is, a tool that accurately measures psychosocial factors regardless of 
context - whether that context is gender, race/ethnicity, age, SES, etc. 

● Instead, the psychometric properties of scales that purport to assess 
psychosocial factors must be continuously evaluated, within and across 
populations, across language, across place and across time. 

● Doing so is a multi-step, multi-modal process.



Post-script: 
Even thermometers have measurement issues

● The Metabolic Equivalent of a Task (MET) Rate - the 
amount of energy you “burn”/heat you generate 
doing a specific activity.

○ 1 MET=the amount of oxygen consumed while 
sitting at rest and is equal to 3.5 ml O2 per kg 
body weight x min.

○ Reference group for the MET? Men who are 
~150lbs and 40 year old.

● Why does this matter? Because it has shape our 
environments.

○ Engineers have normed “Ideal” office temperature 
ranges predominantly on the preferences of men, 
who typically prefer colder spaces than women 
because of their higher MET rate and because 
their clothing tends to be more insulating vs. 
women’s clothing.

https://www-newyorker-com.proxy.lib.umich.edu/tech/annals-of-technology/is-your-thermostat-sexist

