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Contamination biases the direction, significance, and magnitude
of between-group differences 

Shenk et al. (2024), Child Maltreatment



Increase in Effect Magnitude: 

Past Year Disorder - 22%
Lifetime Disorder - 32%

Contamination Prevalence:

15.1%

Scott et al. (2010), Archives of General Psychiatry



Increase in Effect Size Magnitude: 

Teenage Births - 33%
Obesity - 27%

Major Depression - 130%
Past-month Cigarette Use - 24%

Contamination Prevalence:

44.8%

Shenk et al. (2016), Journal of Pediatric Psychology

*** = p < .001; ** = p < .01; * = p <.05



Shenk et al. (2022), Development and Psychopathology
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Increase in Effect Size Magnitude: 

Internalizing behaviors - 28%
Externalizing behaviors - 53%

Contamination Prevalence:

65.1%
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Synthetic Control Methods

Average Treatment Effect of the 
Treated (ATT) is estimated

Estimates are unstandardized 
mean differences between treated 
units and synthetic controls

Balances groups on the outcome 
prior to maltreatment

Abadie et al (2010), Journal of the American Statistical Association



Synthetic Control Methods
Longitudinal Studies of Child Abuse and Neglect (LONGSCAN; N=1354)

- Multi-wave, multi-site prospective cohort study in the U.S.
- Confirmed vs. unconfirmed child maltreatment via case record review

Contamination
- Self-report of maltreatment in comparison condition (62%-67%)
- Measured prospectively from age 12, retrospectively at age 18

Trajectories of child behavior problems
- Raw scores for both internalizing and externalizing behaviors
- Measured repeatedly from ages 4 to 18

Shenk, PI (NIH - R03HD104739); Shenk, PI (NSF - BCS-2041333) 
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Direction of Effect:
Increased risk

Significance of Effect:
Ignored - None

Controlled - Overall, 2 and 
4 years post-maltreatment

Magnitude of Effect:
Increases of 20%-52%
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Direction of Effect:
Increased risk

Significance of Effect:
Ignored - 2 years

Controlled - Overall, 2 
years post-maltreatment

Magnitude of Effect:
Increases of 0%-18%



Propensity Score Methods

Average Treatment Effect of the 
Population (ATE) can be estimated

Estimates are unstandardized mean 
differences on an outcome between 
maltreated and control conditions

Balances groups on a vector of 
covariates prior to treatment

Rosenbaum & Rubin (1983), Biometrika; Elze et al (2017), Journal of the American College of Cardiology



Propensity Score Methods

National Study on Child and Adolescent Well-being-II (NSCAW-II; N=5872)
- U.S. national probability sample of child welfare population
- Substantiated vs. unsubstantiated child maltreatment

Contamination
- Caregiver-report of maltreatment in comparison condition (96.1%)
- Modeled as a third level of the treatment

Child behavior problems
- T-scores for internalizing and externalizing behaviors 3 years post

Shenk, PI (R03HD104739); Shenk, PI (NSF-BCS-2041333)



Propensity Score Methods
Contamination Ignored

Olson et al. (under review)

Contamination Ignored

Externalizing
Parameter ATE 95% CI

Intercept 54.00 53.30, 54.70

Substantiated -0.98* -1.93, -0.04

Internalizing
Parameter ATE 95% CI

Intercept 52.00 51.40, 52.70

Substantiated -0.68 -1.59, 0.23

Substantiated vs. Unsubstantiated?



Internalizing

Parameter ATE 95% CI

Intercept 41.06 38.40, 43.70

Substantiated 10.29*** 7.56, 13.08

Contamination Controlled

Externalizing
Parameter ATE 95% CI

Intercept 44.60 39.40, 49.70

Substantiated 8.46** 3.28, 13.60

Propensity Score Methods

Olson et al. (under review)

Contamination Ignored

Externalizing
Parameter ATE 95% CI

Intercept 54.00 53.30, 54.70

Substantiated -0.98* -1.93, -0.04

Internalizing
Parameter ATE 95% CI

Intercept 52.00 51.40, 52.70

Substantiated -0.68 -1.59, 0.23

*** = p < .001; ** = p < .01; * = p <.05



Failure to Replicate

Bias in the direction 
and significance of 
estimates across 
studies due to varying 
degrees of 
contamination

Gilbert et al. (2009), Lancet



Even if risks are 
“significant”, effect 
sizes will vary across 
studies depending on 
different levels of 
contamination and 
whether 
contamination is 
controlled

Failure to Replicate

Bias in the direction 
and significance of 
estimates across 
studies due to varying 
degrees of 
contamination

Gilbert et al. (2009), Lancet



“The reduced RR estimates for occasional or moderate drinkers observed 
without adjustment may be due to the misclassification of former and 
occasional drinkers into the reference group…”

Zhao et al (2023), JAMA Network Open, p.8

“Of 107 studies 
identified, 86 included 
former drinkers and/or 
occasional drinkers in 
the abstainer 
reference group…” 

Contamination 
Prevalence:  

80% across studies 



Thank you!
Email: chad.shenk@rochester.edu
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