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Agenda
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• 12:05 – 12:20 pm

• 12:20 – 12:30 pm

• 12:30 – 12:45 pm

• 12:45 – 12:55 pm

• 12:55 pm 

Paper 1 overview

Discussion

Paper 2 overview

Discussion

Adjourn

Slides and discussion 

summary posted on 

journal club webpage

(hsye.org/journal-club)

http://www.hsye.org/journal-club
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Announcements / Upcoming events

1. Journal Club Calendar (August 7)

• Inferring change points in the spread of COVID-
19 reveal the effectiveness of interventions

• After COVID-19: How To Rejuvenate Primary 
Care For The Future

• Archive on website - hsye.org/journal-club

2. Collaborative Research Center

• Center for Healthcare Engineering Research 

• Get involved – fall projects!

• hsye.org/cher

3. IE Senior Projects, fall semester projects?
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4. COVID Tools Webpage

• Surge capacity model

• Epidemic prediction models

• Statistical detection

• Testing

• School and workplace opening

http://www.hsye.org/journal-club
http://www.hsye.org/cher
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Paper 1
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Feasibility of controlling COVID-19 outbreaks by isolation 
of cases and contacts, The Lancet Global Health, 2020

Joel Hellewell, Sam Abbott, Amy Gimma, Nikos I Bosse, 
Christopher I Jarvis, Timothy W Russell, James D Munday, 
Adam J Kucharski, W John Edmunds, Centre for the 
Mathematical Modelling of Infectious Diseases COVID-19 
Working Group, Sebastian Funk, Rosalind M Eggo

Centre for the Mathematical Modelling of Infectious 
Diseases, Department of Infectious Disease Epidemiology, 
London School of Hygiene & Tropical Medicine, London, UK 
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Overview
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• SARS-Cov-2 pandemic continuing problem

• Contact tracing effective solution?

• Branching process stochastic (simulation) 
model

• Used model to analyze range of scenarios

• Identified conditions under which contact 
tracing will be effective and ineffective

• Nice example of art of modeling (Box)

1889
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Model details (1/3)
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Secondary cases ~ negative binomial, Incubation period ~ Weibull, Time of new infections ~ serial distribution skewed 
normal up to time of isolation, nonclinical probability, new nonclinical cases only detected by self-report or testing
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Model details (2/3)
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“Infected to infectee” serial interval: 
posterior distribution of time until 

infect other people

Orange interval (prior figure)

Infected to symptomatic 
incubation period

Blue interval (prior figure)

Symptom onset to isolation

Teal interval (prior figure)
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Model details (3/3)
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Varied input/assumption scenarios

Assumptions (naïve?):

• 90-100% cases symptomatic & tested

• 100% test accuracy

• Unlimited tracing resources

• Immediate isolation of traced+ cases (i.e. 
no “just one last errand”)

• No isolation transmission (family, room 
mates, bubble), 100% isolation compliance

Outcomes:

• Effort: Weekly cases to trace

• Effectiveness: Probability (%) outbreak is 
controlled (defined as: case transmission 
ends < 12 weeks, < 5000 infected)
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Results (1/2)
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Pop quiz

• Effective -- if low initial cases (5), low R0 (1.5), 
low pre-onset transmission (0)

• Ineffective -- if R0 at epidemic levels (2.5-3.5), 
pre-onset transmission >1%, initial cases > 40

• As R0 increases (2.5, 3.5), tracing needs to be 
more complete (70-90%)

• Very sensitive to number initial cases ( < 20) 
and pre-symptomatic transmission (< 1%)

• ‘80-80 rule’: In general, tracing + isolation > 
80% → 80% chance end outbreak < 12 weeks

Good news/Bad news

Desired 
results 
region
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Results (2/2)
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Sensitivity to assumptions – Initial cases, isolation 
delay, pre-symptomatic transmission, 'asymptomatic')

(Same ‘80-80’ takeaway for reasonable control)

Weekly number of cases requiring tracing
esp for longer (COVID-19 realistic) isolation delays

Control 
probability

How? How?

How?
How?
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Observations and implications
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• Simple models can be useful (G.E.P. Box)

• Tracing as safety-net vs. upstream prevention

• Suppose school opens with >5-40 students 
infected on arrival (note: 1% x 10,000 = 100), 
tracing 25-75% possible at best, isolation 50-100% 
compliant, sensitivity 60-85%

• SARS 2003: Majority of transitions occurred after 
symptom onset. Tracing was effective

• COVID: 30-40% transmissions asymptomatic or 
pre-symptomatic. Effectiveness less clear

• Does control within 3 months matter to a 12-week 
semester? (better measures?: current and total # 
infected, isolated, dead)

Contact tracing and case isolation needs to 
be highly effective to control a Covid-19 

outbreak within 3 months. 

If Covid-19 can be controlled by isolation and 
tracing, then public health efforts should 

focus here; if not, then additional resources 
might be needed for additional interventions

In some plausible scenarios, case isolation 
alone would be unlikely to control 

transmission… [esp if pre-symptomatic 
transmissions, infectious-to-isolation delays]

Notable Quotables
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Discussion topics
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1. Paper strengths and weaknesses

2. Quality of text, presentation, exhibits

3. Implications to our/your work and issues

4. Potential extensions 
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Paper 2:
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Disparities In Outcomes Among COVID-19 Patients 
In A Large Health Care System In California

Health Affairs, 2020

Kristen M. J. Azar, Zijun Shen, Robert J. Romanelli, Stephen H. 
Lockhart, Kelly Smits, Sarah Robinson, Stephanie Brown, and 
Alice R. Pressman

Sutter Health Center for Health Systems Research, Sutter 
Health, University of California San Francisco
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Overview

• CDC Report of Disparities in COVID Hospitalizations

– African Americans represented 18% of cases and 33% of 
those hospitalized

• California

– Expanded no-cost COVID-19 testing to all state residents

– African Americans = 6.0% of the population, 6.1% of COVID 
cases, 10.3% of COVID-related deaths

• Sutter Health 

– Large mixed-payer, integrated health care delivery system 
serving highly populated and racially diverse regions

– African Americans had 2.7 times the odds of 
hospitalization, after adjusting for age, sex, comorbidities, 
and income

14
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Study Design
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• Study Period: January 1 – April 8, 2020

• Extracted E.H.R. data 
– Date of birth, age, sex, self-reported race and 

ethnicity
– Primary insurance
– Co-morbidities
– Hospital admission data
– Mortality data

• Geocoded median income level by zip code

• Analyses
– Descriptive statistics
– Group 2: Logistic regression to associate clinical 

and demographic factors and hospital admission

• 4 types of models
• Calculated odds ratios (95% CI) and p-values

Patient Criteria

G
ro

u
p

 1 Suspected cases with evidence of testing
(includes patients with record of COVID-19 
test in E.H.R. regardless of test result)

G
ro

u
p

 2

Confirmed cases
(includes patients with evidence of positive 
test result in E.H.R. or patients who had 
documented ICD-10 diagnosis of confirmed 
COVID in E.H.R. without positive test result)

Models

Unadjusted Model: Univariate models for all covariates

Adjusted Model 1: Demographics

Adjusted Model 2: Demographics & clinical characteristics

Adjusted Model 3: Demographics, clinical characteristics, 
& sociodemographic characteristics
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Results – Descriptive Statistics
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Results – Multivariable analysis
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Takeaways:

• Odds of hospital admission increased with age

• Male patients twice as likely as female to be admitted 
to hospital 

• Individuals with Medicaid, self-pay, or no reported 
insurance had twice the odds of admission compared 
to commercial insurance 

• COVID positive patients residing in zip codes within 
top two quartiles of income less likely to be admitted 
to hospital than those residing in bottom quartile

• Across all models, increased odds for hospital 
admission among African Americans vs non-Hispanic 
whites was statistically significant

– Likelihood of hospital admission for African Americans 
more than double than of non-Hispanic whites
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Concluding Remarks 
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• COVID19 ≠ “great equalizer” reports of disparities in testing, treatments, and outcomes are 
emerging

• CA death rate among African Americans is higher than representation in population (10% 
mortality vs 6% population)

• The California Health Care Foundation has identified the elevated risk among African Americans 
in the context of this pandemic as “a perfect storm of irrefutable evidence that people of color 
are caught in a web of social inequality.”

• African Americans are significantly more likely to be admitted to hospital 

– May indicate that African Americans have more advanced or severe illness at the time of 
presenting for COVID-19 testing and medical care

• Policies that support community-based outreach, testing, and access to culturally competent 
care within the African American community hold the promise of earlier testing, diagnosis, and 
the potential to have a positive impact on some of the disparities we have observed
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Concluding Remarks 
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“The experience of Sutter Health highlights the fact that race and 

ethnicity play a pivotal role in determining how and when care is 

accessed, and the outcome. Our findings suggest that the greatest 

risk, in terms of hospitalization, is borne by the African American 

community. This pandemic offers the opportunity to identify and 

quantify these inequities, and to seek solutions. Health care systems 

have an ethical obligation to ensure that all patients receive the right 

care at the right time, especially in times of crisis.”
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Discussion

20

• What are people's overall thoughts, opinions?

• Did this paper miss out on other opportunities?

• What do results say about the importance of an integrated 
approach to healthcare (social work, education)?

• How do we tackle this from a multitude of levels (individual, 
communal, systemic)?

• Role(s) for systems engineering?
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Have a great weekend! (and stay safe)
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Next
Journal Club

Meeting

• August 7th, 12-1 pm ET

• Inferring change points in the spread of COVID-19 reveal the effectiveness of 
interventions, Science

• After COVID-19: How To Rejuvenate Primary Care For The Future

• https://www.hsye.org/journal-club

https://www.hsye.org/journal-club

