
Common Metric for Substance Use to Prevent HIV

• Can we link substance use severity across legacy and modern 
measures?

• This would allow comparisons across diverse studies and within 
cohorts that have changed measurement over time.

• To achieve this, we needed to interrogate how substance use 
severity is measured.
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How do we measure substance use severity?



What is substance use severity and how do we measure it

• Frequency:
– In the past three months, how often have you used cocaine?

• Symptomology (DSM-5 / PROMIS)

– My desire to use cocaine seemed overpowering 
– I felt I needed help for my cocaine use
– During the past 12 months, did you have any serious problems like 

these at work, school, or home because of your use of cocaine?
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How do we measure (and model) use of multiple substances?

• Polydrug use is common and shared environmental and 
genetic liabilities for SUD across substances

• Three approaches:
– Measure substance specific severity

• Separately model cocaine severity, methamphetamine severity, etc.

– General measure with specific items
• Ask questions for each substance but model as a general spectrum

– General measure with generic items
• Ask generic questions about “drug use” and model as general spectrum
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How do we measure (and model) use of multiple substances?

• Strong statistical support for a general measurement of severity but should 
we use generic or specific items?

• Generic items reduce burden and may be less sensitive to drug substitution 

• However, do these questions mean the same thing for people using different 
drugs?

– Certain drugs may have different physiological or psychological impacts.

• If questions behave differently across substances, then ‘scores’ of 
individuals cannot be compared across individuals with different drug use 
profiles.
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Item response theory (IRT) and DIF

SUS

Substance use severity
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Item response theory (IRT) and DIF

SUS

Substance use severity

Do these parameters differ for people using different substances? 
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Methods
• Use two independent samples with people who use drugs on the same 

measure (PROMIS Severity of Substance Use)

• Sample 1: Pilkonis et al. (2015)
– Clinical sample (n = 461)
– Online sample (n = 875)
– All items of scale
– Comparing across sedatives, opioids, amphetamines, cocaine, and cannabis 

• Sample 2: Schalet & Janulis (2023)
– Online sample (n = 5,183)
– 20 items with highest discrimination (i.e., factor loading)
– Comparing across opioids, amphetamines, cocaine, and cannabis 

• Examine for DIF using moderated non-linear factor analysis (MNLFA)
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Methods
• Estimate DIF using moderated non-linear factor analysis (MNLFA)

• If any DIF is observed, how do we understand the meaningfulness of DIF?

• Estimate factor scores controlling for DIF and not controlling for DIF

• Use these scores to see if they have observable patterns
– Look at correlation in scores
– Do they differ across users of specific substances?
– Do scores differ across levels of substance use severity?
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Results
• Sample 1: 5/37 items had statistically 

significant DIF

• Sample 2: 7/20 items had statistically 
significant DIF

• No overlap of which items showed DIF

• No consistent pattern of which 
substances indicating DIF

• How do factor scores compare?
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Take away
• Some DIF across a general measure of substance use severity with generic 

items

• Impact of this DIF appeared minimal relative to differences in substance use 
severity across individuals using different substances

•  Adjusting for DIF in these measures might not be needed

• However, continued caution is warranted - especially at highest/lowest levels 
of severity
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