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Abstract

In recent years, hospital cash balances and cash conversion has been largely stable in Washington
State hospitals, with the only increase coming in terms of increasing inventory. At current levels,
cash is in short supply at many hospitals. While increasing inventory would appear to be a good
move in light of the COVID-19 pandemic, inventory is not a single generic item. Hospital
inventory is comprised of literally thousands of supplies and medications, only a few of which are
critical. Hospital financial viability could be threatened by insufficient liquidity.
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Introduction

Much of the world has been suffering from COVID-19, causing concerns about hospital liquidity
and an intense shortage of specific healthcare inventory. COVID-19 is a respiratory illness, which
includes symptoms such as cough, fever, and shortness of breath. Symptoms can range from mild
to severe. For severe cases, ventilators and associated supplies are required for respiration. With
the COVID-19 pandemic, there have been hospitalizations and deaths in every state. In the State
of Washington, which was the first epicenter in the United States, hospitalizations soared at the
start of the outbreak. As of April 15, 2020, there have been 10,694 COVID-19 cases reported and
541 deaths due to COVID-19 in the State of Washington.

To contain the spread of this illness, which transmits easily through human contact, hospitals need
personal protective equipment (PPE) for healthcare personnel. The Centers for Disease Control
and Prevention (2020) requires the provision of appropriate PPE under workplace health and safety
regulations. PPE used by healthcare workers at the start of the COVID-19 crisis include gloves,
isolation gowns, facemasks, respirators, goggles, and face shields. Given the influx of COVID-19
patients at hospitals, both PPE and respiratory equipment have been in short supply. Additionally,
while blood is not generally needed for COVID-19 patients, blood banks have had a limited supply
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of blood because many community blood drives have been cancelled, and donors have been not
donating blood due to fear of contracting this infectious disease.

Cash is also in short supply, raising concerns about the cash conversion cycle. For analytical
purposes, liquidity in hospitals is typically measured by the current ratio, the quick ratio and days-
cash-on-hand. In finance terms, the cash conversion cycle (CCC) indicates the difference in time
between expenditures on medical inventory and services provided to patients, and the collection
of revenues from those services. Prior work using data from the State of Washington, revealed that
traditional liquidity ratios measure the effects of past actions while the CCC, as well as days-cash-
on-hand, reflect the process by which liquidity is changing (Upadhyay & Smith, 2016). A shorter
CCC indicates that a hospital is able to use inventory faster, and collect outstanding revenues
sooner, relative to its payment on accounts. If inventory is limited and there are shortages, the CCC
may lengthen. Efficient cash management implies that accounts are paid faster and there are
reduced borrowing costs that may otherwise be associated with holding inventories. (Upadhyay,
Sen & Smith, 2015)

Cash conversion is a component of working capital management. Working capital management is
the management of all current assets and current liabilities. Working capital is directly influenced
by managing the key non-cash components of current accounts, of which inventory is an important
piece (Chen & Kieschnick, 2018). Hospitals may manage working capital with a focus on
profitability and/or liquidity (Singh & Coleman-Lochner, 2020). In terms of inventories, a focus
on short-run profitability may suggest that the supply of inventory should be high so that no
patients are turned away due to reasons of insufficient medications or supplies. However, under
the COVID-19 situation, inventory has been short and therefore, a lack of inventory would signal
a less efficient cash conversion cycle.

Speculatively, if the levels of inventory in the state of Washington decrease with the COVID
outbreak, the CCC will also go decrease. While a shorter CCC is appreciated, an optimal value of
inventory is needed. Inventory should be at a level where the efficiency of internal operations is
increased and hospitals are able to gain financial performance. Achieving an optimal level of
inventory minimizes the carrying cost of inventory, and maximizes sales, profitability and market
value of firms. Unusually low levels of inventory during the COVID outbreak would be a setback
for hospitals’ CCC. Current news reports indicate that nurses in Washington have protested the
lack of protective medical gear and the dwindling supply of protective medical equipment has
irked doctors and nurses across the country.

In this paper, we consider hospitals liquidity — with a focus on the CCC — and the role of inventory
during the COVID-19 pandemic. Briefly, in recent years, hospital cash balances and CCC has been
largely stable in Washington State hospitals, with the only increase coming in terms of increasing
inventory. At current levels, cash is also in short supply at many hospitals. While increasing
inventory would appear to be a good move in light of the COVID-19 pandemic, inventory is not a
single generic item. Hospital inventory is comprised of literally thousands of supplies and
medications, only a few of which are critical. Hospital financial viability can be threatened by
insufficient liquidity.
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Data and Methods

Financial information for all hospitals in the State of Washington are provided by the Department
of Health, and available on-line (http://www.doh.wa.gov/). Data from 80 hospitals are available
for the last 14 years, 2004 to 2017. Selected data elements were missing from 6 hospital-year
observations. Since data were found to be missing at random, no attempt was made to either
remove hospitals’ other observations or fill-in missing values, leaving a sample of 1,114 hospital-
year observations. Since data on all hospitals are available only as recently as 2017, there may be
significant differences between the situation represented in the data and the actual situations
hospitals found themselves in at the start of 2020.

For the purpose of this analysis, we examine cash holdings, the components of CCC, profitability,
and financial viability. Cash holding are measured by Days Cash on Hand, which is calculated as
cash and cash equivalents divided operating expenses per day, excluding depreciation and
amortization.

The components of CCC are Days Patient Accounts Receivable (A/R), Days inventory and
Payment Period. Days A/R is calculated as net patient accounts receivable divided by net patient
revenues per day. For current analytical purposes, Inventory and the Payment Period are calculated
as inventory and accounts payable, respectively, divided by net patient revenues per day. The
managerial calculation of Inventory and Payment Period generally divide by cost of goods sold.
With small profit margins, patient revenues and cost of goods sold are highly correlated and the
use of patient revenues permits a straightforward summation of the three components of the cash
conversion cycle.

Profitability is measured by the Operating Margin, which is normally calculated as the difference
between a hospital’s operating revenues and operating expenses (i.e. operating income) divided by
operating revenues. The Operating Margin only considers revenue generated from hospital
operations, that is revenues incurred from patient care (Bazzoli, et al., 2008).

Financial viability is a hospital’s ability to generate and maintain an inflow of financial revenues
more than the expenses. A Financial Viability index for hospitals is a composite measure of
operating margin, Debt Ratio (long-term debt divided by total assets) and the Current Ratio
(current assets divided by current liabilities). For purposes of the Financial Viability index only,
the Operating Margin is reformulated as operating expenses divided by operating revenues. The
specific formula of Carvava and Kudder (1978) is given as:

4 x Debt Ratio x Operating Margin*

Financial Viability = Current Ratio

As an example, a hospital with a debt ratio of 0.5, an Operating Margin of 3% (normally calculated)
or 0.97 (index calculated) and a current ratio of 1.5 would have a Financial Viability of 1.2. Lower
is better. At an Operating Margin of 7% or 0.93, the hospital would have a Financial Viability of
1.0. There is nothing magical about this specific formula. One downside of this formula is that it
can generate extreme values — likely to be incorrectly characterizing a hospital — if any of the
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components takes an extremely low or high value. There is less concern about this formula when
used in aggregate across a number of hospitals.

Results

Days Cash on hand, as measured on the cost reports of hospitals in Washington State has increased
slightly since 2014, as presented in Figure 1. At an average of approximately 70 days cash, many
hospitals were in adequate liquidity positions in the time period prior to the start of the COVID-
19 crisis.
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Figure 1. Days Cash on Hand in Washington State Hospitals, 2004-2017.

As shown in Figure 2, at Washington State hospitals, the cash conversion cycle is integrally tied
with inventory. The cash conversion cycle is typically expected to be low when inventory moves
faster and is converted to cash. Even though low inventory is desirable to maintain the rapidity of
cash conversion cycle, the amount of inventory should not fall below sub optimal levels. With the
COVID-19 situation, inventories are speculated to fall to inadequate levels, thus lowering the cash
conversion cycle significantly. A very low cash conversion cycle may mean cash on hand is not
readily available for capital planning and other purposes.
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Figure 2. Cash Conversion Cycle and Components in Washington State Hospitals, 2004-2017.

At Washington hospitals, as shown in Figure 3, operating margins of hospitals have
decreased from a long-run average of around 4% down to 0.3% in 2017. With a poor financial
performance, Washington hospitals that are already burdened may get even more strained to
maintain their sustainability by an influx of COVID patients.
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Figure 3. Operating Margin in Washington State Hospitals, 2004-2017.
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Finally, as shown in Figure 4, the financial viability index of Washington state hospitals has a
seemingly steady state of about 1.5, with a spike of up to nearly 8 after the financial crisis.
Financial viability may falter because of several reasons, for instance, reduced reimbursement,
increase in costs of medical technology. In the COVID-19 situation, inventory shortage (lower
Current ratio) and high expense (lower Operating Margin) draws our attention to the maintenance
of financial viability of hospitals. While hospitals need to provide excellent care to COVID
patients, they also need to remain sustainable in the long run.
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Figure 4. Financial Viability Index for Washington State Hospitals, 2004-2017.

Discussion

With an expectation of reductions in critical inventory, decreasing CCC and reduced Operating
Margins, it is inevitable that there will be damage to the financial viability of hospitals. What are
hospitals to do? While we are challenged to offer sound suggestions, several hospital leaders have
offered constructive recommendations (Butcher, 2020). Among the recommendations related to
CCC, two sound ones are: (1) Prioritizing payment of vendors, some of whom may willing to
cooperate to lengthen the Payment Period and (2) Seeking advances from insurance companies to
reduce Days Patient A/R. If hospitals are being paid lower or later from insurance companies, they
may be in a position to facilitate some liquidity. Additionally, from an inventory standpoint,
hospitals may need sufficient aid either from the federal government or from the state to obtain
protective equipment, N95 masks, respirators, medicines and ventilators. While Washington has
been in a fortunate position to return ventilators to the federal stockpile and donate ventilators to
even more COVID-19 affected states such as New York, a continued flow of COVID cases in the
WA hospitals does pose a burden on their existing inventory.
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Conclusions

A low supply and shortage of inventory in Washington hospitals may affect their sustainability in
the long term. A heavy influx of patients due to an increasing number of COVID infections
entails a constant supply of protective personal equipment, ventilators, and testing kits. However,
in the wake of the public health crisis, hospitals have been running low on inventory, which
affects their cash conversion cycle. While it is desirable to have a shorter cash conversion cycle,
it is also imperative for inventory to be optimal. Additionally, measures of financial viability and
profitability indicate that Washington hospitals should focus on being sustainable in the near
term.
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