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Economists have documented a positive association between output and productivity at the firm
level (e.g., Levitt et al., 2013) and experience and productivity at the individual level (e.g.,
Haggag et al., 2017) across numerous industries. A large, related literature in medicine
establishes that higher volume physicians and hospitals tend to have better outcomes (see
Chowdhury et al., 2007 or Halm et al., 2002 for reviews). This result has been replicated in
hundreds of studies across a variety of specific procedures. This statistical relationship is
thought by many to be a result of learning by doing -- physicians gain valuable experience by
performing more procedures. Identifying learning by doing is complicated by the fact that in
most situations, patients have a choice of physicians and this relationship could be driven by the
fact that patients gravitate towards physicians with the best outcomes.  As a result, it has been
difficult to convincingly document learning by doing.

The COVID-19 pandemic provides a unique situation where one can test for learning by doing.
Initially, it was not clear how to care for individuals who contracted the novel coronavirus,
SARS-CoV-2.  Medical practitioners experimented with various treatments and subsequent trials
have shown that some treatments such as lopinavir-ritonavir and convalescent plasma did not
improve outcomes (RECOVERY Collaborative Group, 2020; Janiaud et al., 2021) while others
such as remdesivir and baricitinib can help some patients (Kalil et al., 2021).  Over time, medical
practitioners have gained experience with COVID-19 and have provided better care, mitigating
the negative effects of COVID-19 on patients’ health.

Previous research on physician learning by doing documents a correlation between patient
outcomes and the stock of acquired knowledge by a physician, which is proxied by their current
surgical volume. Given the novel nature of SARS-CoV-2, we can observe within a hospital the
outcomes of the first through the most recent COVID-19 inpatient in the data set. Hospital staff
learned a great deal about the virus in the early weeks of the pandemic and hence, holding
patient acuity constant in a regression model, we should see that within a hospital, patient
mortality from COVID-19 and hospital readmission rates decline as a hospital gains more
experience with the disease.

We plan to use two datasets. The first contains electronic medical record data for any patient
testing positive for COVID-19 across all 143 Veteran Administration (VA) hospitals in the US.
The second contains the universe of inpatients with COVID-19 admitted to 130 hospitals in the
state of Indiana.  Key outcomes are 30-day mortality and readmission rates.  Although only 57%



of inpatients in Indiana with positive COVID-19 tests are aged 65 and older, this group
represents 87% of all deaths within 30 days of admission. If we increase the age window to
include those 50 and above, the fraction of deaths within 30 days in this age group jumps to
98%.  While the subject matter of our study is COVID-19 generically, the research is
fundamentally about the elderly given the demographics of the disease.

In the figure below, we document a large, steep decline in the unconditional 30-day readmission
rate among Indiana patients over the first 25 weeks of the pandemic.  This pattern could be
consistent with hospital physicians  learning by doing (i.e., through their own interactions with
COVID patients) or as others do (i.e., through an accumulation of information shared across
facilities). Our main analysis will distinguish between these possibilities by exploiting the fact
that hospitals get their first COVID-19 patients at very different times. This allows us to
document the learning curves for hospitals that receive their first patients earlier and those that
receive their first patients later.  If those learning curves start off at very different points (lower
readmission or mortality rates), then hospitals receiving their first patients later likely learned
from others’ doing. We also plan to examine whether this learning “as others do” is larger within
hospital systems than across unaffiliated hospitals.
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