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To the Editor:

A sudden influx in unplanned intensive care unit (ICU) admissions due to a pandemic or
disaster could place substantial strain on the health care system.13 Without coordination of
resources at the state and national level, an unexpected increase in critical illness could lead
to mismatched supply and demand. To better understand the implications of this problem,
we evaluated US population-level critical care bed supply.

Methods:

Critical care bed data from the 2007 Centers for Medicare and Medicaid Healthcare Cost
Report Information System (HCRIS) were linked to 2007 adult (15 and over) US Census
population projections. Critical care beds were defined as any intensive care (including
neurological), surgical intensive care, coronary care, or burn unit bed. Population estimates
were obtained at the level of the census block group (Claritus, Ithaca NY). Regional
boundaries were defined using Dartmouth Atlas Hospital Referral Regions (HRRS).
Hospitals and block groups were exactly sited in geographic space by either address
(hospitals) or geographic centroids (block groups) and assigned to an HRR if their latitude
and longitude fell within HRR borders (ESRI, Redlands CA). For each HRR, the number of
critical care beds per 10000 population and the percentage of adult patients with
simultaneous critical illness required to exceed regional resources were calculated using a
range of potential values as might occur in a severe disaster or pandemic (Stata 11.0, College
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Station TX). The analysis was repeated categorizing HRRs by tertiles of population density
and US census region.

In 2007, there were 4634 acute care hospitals, 3228 of which contained ICU beds, and a
total of 67357 critical care beds. The total adult population was 240.6 million, resulting in
2.80 critical care beds per 10000 for the United States as a whole. Within each HRR
(N=306), ICU beds ranged from 1.01 to 5.95 per 10000 (Figure), with a median of 2.77 per
10000 (interquartile range, 2.20 — 3.43).

A simultaneous episode of critical illness in a small percentage of the population would
exceed regional resources in a substantial number of HRRs, with greater effect in high
density (more urban) areas and in the northeast and western United States (Table). For
reference, 0.02% of the population equals approximately 200 individuals in a city the size of
Tampa, Florida (2007 adult HRR population = 1,025,516) or approximately 400 individuals
in a city the size of Portland, Oregon (2007 adult HRR population 2,082,544).

There is substantial variability in critical care resources across the United States, and a
pandemic or disaster affecting a small proportion of the population could quickly exceed
critical care capacity in some areas while leaving resources idle in others. This reflects the
limitations of a private health system in which planning occurs primarily from the hospital
perspective.

Our study has several limitations. We did not include pediatric hospitals, governmental
hospitals (which contain approximately 2% of all ICU beds), or chronic care facilities with
ICU capacity, all of which might play a role in a pandemic or disaster; nor could we
calculate ventilator-capable beds. Due to the complexity of quantifying critical care capacity,
the true number of ICU beds may vary by methodology and study. We could not account for
regional or temporal variation in a pandemic or patient transfer outside an HRR.

These results do not necessarily mean that more ICU beds are needed. There is little
consensus about the optimal number of ICU beds per capita, and overexpansion could lead
to long-term inefficiencies. Instead, the findings highlight a need for comprehensive national
health care planning to better coordinate critical care capacity across regions,® echoing the
Institute of Medicine’s vision for “coordinated, regionalized, and accountable” emergency
care from a population perspective.5
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Figure.
Critical care beds per capita in the United States by Dartmouth Atlas Hospital Referral

Region.
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