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Impact:

Loss of statistical 
power

Increased 
probability of 
Type II errors

Bias in effect size
estimates

Jo (2002), Psychological Methods; Cuzick, Roberts, & Segnan (1997), Statistics in Medicine
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How Does Contamination Occur?

Lack of randomization requires additional control
- Demographic matching of comparison subjects
- Statistical adjustment of confounders

What variables do we use for demographic matching?
- Age, race, income, sex, caregiver marital status
- All hallmark risk factors for child maltreatment

Comparison subjects exposed to or at risk for maltreatment

Rubin (1973a, 1973b), Biometrics; Widom (1988), American Journal of Orthopsychiatry; Institute of Medicine (2011)



Detecting Contamination

Method 1 - Self-report
- More likely to detect cases of maltreatment
- 152 per 1000 vs. 9.2 per 1000

Method 2 - Official government records
- More objective method of determination
- 40%-50% fail to self-report confirmed maltreatment

Multi-method approach provides most accurate risk estimation

Finkelhor et al (2015), JAMA Pediatrics; U.S. Department of Health and Human Services (2020); Baldwin et al (2019), JAMA Psychiatry; Shaffer et al (2008), Child Abuse & Neglect



Prevalence of Contamination

Widom’s Longitudinal Cohort: 45%

Rochester Youth Development Study: 18%

Female Adolescent Development Study: 45%

Scott’s Longitudinal Cohort: 15%

Widom & Morris (1997), Psychological Assessment; Smith et al (2008), American Journal of Orthopsychiatry; Shenk et al (2016), Journal of Pediatric Psychology; Scott et al (2010), Archives of General Psychiatry



Scott, Smith, & Ellis (2010), Archives of General Psychiatry

Increase in Effect Size Magnitude: 

Past Year Disorder - 22%

Lifetime Disorder - 32%



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

Increase in Effect Size Magnitude: 

Teenage Births - 33%

Obesity - 27%

Major Depression - 130%

Cigarette Use - 24%



Multi-method Detection Approach

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

No
Detection

Teen Births 1.66 (1.06-2.61)

Obesity 1.16 (0.90-1.50)

Major Depression 1.28 (0.79-2.08)

Cigarette Use 1.36 (1.06-1.74)

Self-report
Only

1.27 (0.93-1.74)

2.84 (1.24-6.51)

1.70 (0.94-3.08)

1.56 (1.14-2.14)

CPS Records
Only

1.29 (0.96-1.72)

1.22 (0.72-2.05)

1.79 (1.05-3.02)

1.46 (1.13-1.87)

Multi-method
Detection

2.21 (1.06-4.63)

1.47 (1.03-2.08)

2.95 (1.22-7.16)

1.68 (1.21-2.35)
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Limitations of Current Research

Both of these prior studies: 

Removed subjects to control contamination
- Fails to characterize risks for the “contaminated” group
- Fails to illustrate how contamination biases estimates

Outcomes measured at one or two time points only

What about demographic matching or propensity scores??



Replicating and Improving Prior Research

Longitudinal Studies of Child Abuse and Neglect (LONGSCAN)
- Confirmed child maltreatment (n = 657)
- Unconfirmed child maltreatment (n = 697)

Contamination
- Self-report of maltreatment in unconfirmed condition
- Measured repeatedly beginning at age 12

Trajectories of child behavior problems (ages 3-18)
- T-scores for both internalizing and externalizing behaviors
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Failure to Replicate
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Gilbert et al (2009), Lancet
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Future Research

Detecting and Controlling Contamination Bias Project (DCCB)

Aims and Objectives:

1. Establish the prevalence of contamination in national cohorts

2. Test statistical methods for optimal control of contamination
- Five approaches to controlling contamination
- Data simulations to extend model results

Shenk, PI (R03HD104739); Shenk, PI (NSF - BCS2041333) 



Detecting Contamination

Prevalence of contamination in national cohorts
- LONGSCAN (N=1354)
- NSCAW-II (N=5873)

Types of prevalence:
- Standard
- Time varying
- Multiple event and competing risk survival models

Prevalence determined via self and caregiver report

Shenk, PI (R03HD104739); Shenk, PI (NSF - BCS2041333) 



Controlling Contamination

Statistical efficiency of five bias-control methods:

- No control of contamination
- Remove subjects
- Treat contamination as a moderator, covariate
- Propensity score matching (baseline)
- Augmented synthetic controls (follow-up) 

Shenk, PI (R03HD104739); Shenk, PI (NSF - BCS2041333) 



Controlling Contamination

Data simulations to model variation in:
- Contamination prevalence
- Statistical power
- Effect sizes
- Sample size
- Missing data

Extend to research on misclassification bias

Shenk, PI (R03HD104739); Shenk, PI (NSF - BCS2041333) 
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Misclassification Bias

Sensitivity and specificity of exposure variables

Non-differential misclassification
- Influenced by specificity (e.g. CPS records)
- Biases risk estimates toward zero

Differential misclassification
- Influenced by sensitivity (e.g. self-reports)
- Biases risk estimates away from zero

Copeland et al (1977), American Journal of Epidemiology; Höfler (2005), International Journal of Methods in Psychiatric Research



Conclusions

Contamination:

Is a feature, not a bug, of child maltreatment research

Truncates the significance and magnitude of risk estimates

Can be detected and controlled readily

More results to come!
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