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Racial Disparities in Health
● 4.5 year Life Expectancy gap between white and black Americans [9]. 
● Infant mortalities are still twice as high for African Americans than for their 

white counterparts at each level of socioeconomic status [10]. 
● Both African Americans and American Native populations are more than twice 

as likely to have diabetes as white populations are [11]. 
● African American men are 50% more likely to develop prostate cancer than 

white men, and are twice as likely to die from it [12]. 
● African Americans (both children and adults) are less likely to receive pain 

medication, even when controlling for age, sex, and time of treatment [13,14].
● Doctors are more likely to diagnose African American patients with 

schizophrenia and other psychotic disorders, yet less likely to diagnose them 
with depression [15,16,17]



Case Study: Racial Disparities in End-of-Life Care
● Nonwhite patients are more likely to have discord documented among 

family members or with clinicians in the ICU [1]

● During EOL, minorities are more likely to receive high-intensity, 
life-sustaining treatments [2,3,4]. 

● During EOL, minorities have fewer advance directives [5]. 

● Nonwhite patients are less likely to utilize hospice care and are 
more likely to disenroll in it than nonwhite patients [6, 7]. 



Prior Work: Racial Disparities in End-of-Life Care

1. African American patients receive longer durations of aggressive 
treatment during end-of-life care

2. Could this be the result of mistrust? 
(e.g. If your doctor recommends hospice, do you accept their advice?)

Yarnell et al. (2017), Muni et al. (2011), and Lee et al. (2016)



My Work: Reproduce Racial Disparities in EOL
Plan:

● Do the previous findings replicate on my two ICU datasets?

Yes

● Do racial disparities exist after controlling for risk?

      Mostly

● Why? (caveat: didn’t do any causal inference… yet)

     Let’s Investigate!



Data: MIMIC



My Work: Reproduce Racial Disparities in EOL

For both MIMIC and eICU, African Americans receive statistically significantly 
longer durations of mechanical ventilation. They receive non-significantly 
longer durations of vasopressor for this size dataset.
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Iatrophobia: Understanding the Context

American medicine has a dark history of 
experimentation & exploitation on black bodies.

● Thomas Jefferson injecting slaves with smallpox to 
study vaccines.

● Forcing slaves into heat chambers until they 
passed out.

● J. Marion Sims (“Father of Gynecology”) surgically 
experimenting on slaves w/o anesthesia.

● Grave robbing from black cemeteries for medical 
school cadavers.

● Tuskegee Syphilis Study.



Iatrophobia: What It Means Today
● African Americans were more suspicious of the clinical motives in 

advance directives and do-not-resuscitate (DNR) orders [18].

● African Americans more often believed that the healthcare system was 
controlling which treatments they can receive [19].

● African Americans reported lower rates of satisfaction with the quality 
of care that they received by physicians [20].

● Family members of African American patients were more likely to cite 
absent or problematic communication with physicians about EOL care 
[23]. 



So Then What’s the Problem?
Trust is very important to success of a hospital stay. Increased levels of 
doctor-patient trust were associated with stronger adherence to a 
physician’s advice, increased patient satisfaction, and improved health 
status [21].

Some studies have highlighted that aggressive care can lead to painful final 
moments, and may not improve patient outcomes [22].



Figure from: http://www.fatml.org/media/documents/formalizing_fairness_in_prediction_with_ml.pdf

There is a growing, rich literature on algorithmic fairness & what it means for 
a machine to be fair. This work is similar insofar as it looks at biases and 
disparities, but there is no explicit notion of “fairness” in this work.

Prior Work: Fairness, Accountability, and Transparency

http://www.fatml.org/media/documents/formalizing_fairness_in_prediction_with_ml.pdf


Prior Work: Fairness, Accountability, and Transparency
When our models are opaque and unaccountable, 
we aren’t able to tell whether something goes 
wrong.

It can create a feedback loop where biased 
training data produces a biased model, which 
exacerbates the bias [8].

We need to understand our data. What was the 
context that produced the data? Is there a 
problem which needs to be addressed?
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My Work: Modeling Mistrust

Problem: Not every patient has an “obvious” label.

Can we use the obvious examples as labels and train a model to interpolate 
every patient’s “mistrust” score onto the scale?

Noncompliance in Clinical Notes Autopsy Rates
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Inputs: Chart Events

Structured data in the EHR documenting interpersonal variables, including:
● Is the patient’s comfort being taken seriously?
● Is the patient being treated as a threat?
● Is the patient’s pain being managed?
● Are there good communication between staff and the family?



Population Mistrust

For 2/3 metrics, the median black patient has a statistically significantly higher 
mistrust score than the median white patient.



Inspecting the Mistrust Metrics

Mistrustful patients: Agitated & in pain
Trustful patients: No pain & calm

Mistrustful patients: Restrained
Trustful patients: No pain & healthcare literacy



Not Just a Proxy for Severity

● Existing acuity scores (OASIS and SAPS II) correlate highly with each other, 
but poorly with the mistrust metrics.

● This doesn’t prove they’re learning “trust”, but they certainly aren’t just 
learning to copy patient severity of illness.



Limitations
● Noncompliant. There are numerous reasons a patient could be noncompliant 

that are unrelated to trust, such as lack of resources. 
○ e.g. couldn’t refill medication because the patient had no car

● Autopsy. While an autopsy being performed could indicate mistrust, there are 
numerous other reasons why an autopsy could occur. 

● Sentiment. Not only is the sentiment analysis tool used both for general 
domain tasks and providing just shallow analysis, but sentiment used in notes 
doesn’t necessarily refer to how the caregiver feels about the patient.

○ It could be picking up "the patient died" as a negative phrase even if the patient had an 
unfavorable outcome despite excellent care.

In future work, it would be very useful to evaluate how well these – and other 
metrics – correlate with gold-standard patient surveys.
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are much larger across 
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Using Mistrust Scores as Features
These metrics also improve performance on three prediction tasks: 
in-hospital mortality, discharge against medical advice (AMA) and care status 
(e.g., DNR, DNI, etc.).



Using Mistrust Scores as Features

AMA:
   + noncompliance mistrust
   + autopsy mistrust
   + race=black

Full Code vs DNR
    - autopsy mistrust
    + noncompliance mistrust
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Potential Future Work (Technical)

● Patient surveys. Don’t speculate how the patients feel. Ask them!!
○ Develop surveys. If you want to address this, work with hospitals.
○ The hurdles (e.g. Hawthorne Effect, scale) are not convincing enough

● Doctor Biases. Do some doctors have larger racial disparities than others? 
○ Racial concordance between doctor and patient might play a role.
○ Do some doctors have higher levels of mistrust than others?
○ Do some doctors have high mistrust among black patients but not for white patients?

● Causal Inference. Was mistrust the cause of different treatment patterns?

● Trust Proxy Metrics. Better definitions of trust
○ Work with an interdisciplinary team (sociologists, caregivers, patients, etc).



Potential Future Work (Non-Technical)
● Cultural: This analysis only focused on white and black patients.

○ Different cultures handle death & dying differently.
○ We have an autopsy-based metric, but some people wouldn't want the body cut open at all.
○ How do we address that in any analysis we do? 

● Ethical: Should we be measuring patient trust like this at all?
○ Even if this tool worked perfectly, should it exist? Could it be misused?
○ Now consider that it certainly doesn’t work perfectly.

● Philosophical: What is bias?
○ The difference between how things are and how things “should be.”
○ If the model reflects reality, our problems don’t stop with “correcting” the model.

● Policy: Should we standardize EOL in the interest of fairness?
○ People chose aggressive care. Is it too paternalistic to tell them otherwise?
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Questions?



Appendix A: eICU Table One
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Appendix C: Sentiment to Evaluate Mistrust

The median trust gaps (0.17 and 0.34) are larger than the severity gaps (.105 and .153), 
which are in turn larger than the race gap (.047). This further suggests that the mistrust 
metrics are able to tease out the cases with poor caregiver interactions and impressions.


