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ANALYSIS & COMMENTARY

More Patients, Less Payment:
Increasing Hospital Efficiency In
The Aftermath Of Health Reform

ABSTRACT A major issue for the US health care system will be
accommodating the needs of the estimated thirty-two million Americans
who will gain insurance coverage under the Affordable Care Act by 2019.
For hospitals, a traditional response to this increased demand might be
to add resources, such as more staff and beds. We argue that such actions
would be unaffordable and unnecessary. Research has demonstrated that
large gains in efficiency can be made through streamlining patient flow
and redesigning care processes. We argue that once managed efficiently,
US hospitals, on average, could achieve at least an 80–90 percent bed
occupancy rate—at least 15 percent higher than the current level—without
adding beds at capital costs of approximately $1 million per bed. This
article outlines a plan for hospitals to accommodate more patients
without increasing beds or staff, and for policy makers to require
hospitals to make these changes or provide incentives for them to do so.

T
he Affordable Care Act is expected
to add an estimated thirty-two mil-
lion Americans to the health insur-
ance rolls by 2019.1 At the same
time, changes in payment rates to

providers, especially under Medicare, are ex-
pected to bring new pressure on hospitals’ oper-
atingmargins.2 Provisions of theAffordable Care
Act will limit Medicare hospital payment “up-
dates”; impose financial penalties on hospitals
that have an excessive number of avoidable re-
admissions; and launch experiments with
bundled payments for care episodes covering
inpatient, outpatient, and postacute services.3

At the same time that hospitals must try to do
more with constrained payments, the health of
largenumbers ofAmericans is likely toworsen in
coming years. For example, obesity is on the rise,
bringing with it a higher disease burden and
higher treatment costs.4 The evidence shows that
obese Medicare beneficiaries cost more to care
for than beneficiaries who are not obese, in large
part because of a higher hospitalization rate that
accompanies their higher disease burden.5,6

The likely net effect of the law on US hospitals
is that they will see a large influx of new patients
who have health insurance, includingmany who
are likely to be older and sicker than current
patients. At the same time, hospitals may face
greater financial pressure than ever before, in-
cluding a need to bring their operating budgets
in line with tightly limited Medicare, Medicaid,
and possibly even private payment rates.7 In this
time of financial uncertainty, hospitals may also
have increasing difficulty borrowing money in
the capital markets to finance additional ex-
pansion.8

The financial outlook, therefore, suggests that
it will be difficult, if not impossible, for hospitals
to add beds or to increase staffing to care for the
influx of sick patients.9 Offsetting the pressure
somewhat may be experiments with bundled
payments, as well as penalties for avoidable re-
admissions, which are likely to pressure hospi-
tals to reduce overall hospitalization rates.10

It is not clear at this pointwhat thenet effect on
hospitalization will be from these different
trends. However, if hospitals are forced to effec-
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tively increase their capacity to care for patients,
they will have little if any money for expansion.
Thus, it is likely that US hospitals will need to
becomemore efficient inorder to lowercosts and
increase capacity to care for patients without
adding beds or staff.
US policy makers, moreover, may have an in-

terest both in reducing excess hospital capacity
and in forestalling the creation of new capacity.
Some research suggests that capacity drives
unnecessary and inappropriate use of resources,
including money.11,12

We explore one approach—managing patient
flow—that could enable hospitals to achieve
these seemingly contradictory results of treating
moregenuinely sickpatientswith evermore con-
strained capacity.

Managing Patient Flow
Published research has shown that it is possible
to increase the number of patients treated in
hospitals without expanding capacity.13 A critical
concept is “throughput.” In the language of
health care, throughput means the number of
patients who are served in a unit of time (week,
month, year).14 Servingmore patientsmay there-
fore be seen as the hospital equivalent of increas-
ing throughput.
To illustrate this further, imagine a restaurant

that has decided to increase its throughput.
There are a limited number of ways in which
the restaurant could proceed: serve customers
faster with the existing staff (that is, make the
cooks and waiters perform more efficiently); re-
quire that each customer eat faster (the restau-
rant equivalent of reducing the duration of ser-
vice); install more tables to serve more
customers; increase table occupancy (increasing
the efficient use of the current capacity); hire
more cooks to cook more food; or hire more
waiters to serve more customers.
Similarly, there are various ways in which hos-

pitals could increase patient throughput.
Reduce Patient Length-Of-Stay For nearly

threedecades therehave beenattempts to reduce
the length of hospital stays.15,16 The average
length-of-stay for Medicare patients with heart
failure, for example, declined from 8.81 days in
1993 to 6.63 in 2006.17 Although length-of-stay
could be reduced further, it is hard to imagine
muchmoreprogress toward that goal. Length-of-
stay levels are already low,17 and the forthcoming
efforts under the Affordable Care Act to reduce
avoidable hospital readmissions seem likely to
extend initial hospital stays.

Expand Capacity Hospitals’ capacity can be
expanded by adding new beds tomeet incremen-
tal patient demand. Each additional hospital bed

requires approximately $1 million in capital
costs13 andmore than $250,000per bed annually
for operating costs.18 Even if one assumed that
thenationwaswilling to spendbillions of dollars
to increase bed capacity, itwouldprobably not be
feasible to do so in a relatively short period of
time.What’smore, research shows that although
areas of the country that have increased bed re-
sources are providing more bed days and proce-
dures, the higher costs associated with these
increases do not always lead to better health or
outcomes.19 In the final analysis, in an era of
constrained payments, it seems likely that hos-
pital capacity will not be expanded but, to the
contrary, will be allowed to shrink.
Expand Staff Staff can be expanded, specifi-

cally by adding more nurses. Efforts are under
way as a consequence of the Affordable Care Act
to increase the nurse workforce.20 Here again,
pressures on hospital payments and operating
margins make it unlikely that hospitals will dra-
matically increase their payrolls.
Increase Bed Occupancy Themost likely out-

come is that hospitals will rely on the same num-
ber of beds, and probably the same or a similar
number of staff, to serve more patients. Simply
put, the current systemofusinghospital capacity
is not as efficient as it could be. The average bed
occupancy rate for American hospitals is 65–
67 percent—the lowest among all industrialized
countries, according to the American Hospital
Association and the Organization for Economic
Cooperation and Development (Exhibit 1).21

Bed Occupancy: A Closer Look
Why is hospital bed occupancy just 65 percent
and not 100 percent? Why are hospitals fre-
quently overcrowded if occupancy rates are so
low? The source of this counterintuitive effect is
the presence of periodic swings—artificial peaks
and valleys—in hospital bed occupancy, caused
by peaks and valleys in elective or scheduled
admissions.22

For example, one of the first published studies
on this topic examined how these various peaks
and valleys occurred at a large, urban children’s
hospital.23 This year-long study focused on the
hospital’s eighteen-bed medical-surgical inten-
sive care unit. The study’s main finding was that
the presumably controllable flow of patients
scheduled to come in for elective procedures
was in fact more variable from day to day and
week to week than the unpredictable flow of pa-
tients being admitted as a result of emergencies.
Becauseof theseebbs and flowsofpatients, the

intensive care unit was frequently filled, and
patients who genuinely needed to be in the in-
tensive care unit were denied access and were
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placed instead in other hospital units, where the
level of care was suboptimal for their needs. To
accommodate the peaks in demand created by
elective admissions, hospitals would have to add
more beds to the intensive care unit. The alter-
native to this costly and unnecessary expansion
is revising the surgical schedule to prevent these
peaks in admission.18

Several studies have shown that these hospital
admission peaks and valleys have important
damaging effects on the quality of care and pa-
tient safety and that they create an excessive
workload for nurses.18 When beds on the floors
were full, patients who came in through the
emergency department could not be admitted
in a timely way. As a result, backups occurred
in the emergency department, and many pa-
tients were “boarded” in hallways.24 On other
days, when the physicians had scheduled no or
few elective patients, there were no backups in
the emergency department, but the staff was
underused.
In other words, when these peaks and valleys

occur, one or more things happen. As bed occu-
pancy approaches 100 percent and backups oc-
cur in hospital emergency departments, for ex-
ample, ambulances may be diverted to other
hospitals.24 Stress on hospital personnel may in-
crease, resulting in more medical errors.25,26 In
contrast, in the case of care valleys, where there
are relatively few patients to be treated or
housed, hospital resources are in effect wasted.
The hospital plant is operating, and the hospital
may be fully staffed, but these resources are not
generating any revenue or providing any value

for the nonexistent patients.27

An alternative to the multiple peaks and val-
leys would be optimizing bed capacity, or
“smoothing out” the peaks and valleys. This
would make it possible to provide care to addi-
tional patients without adding more beds or
more nurses. Central to optimizing capacity is
reducing and managing the variable flow of pa-
tients through a hospital. Proper management
can dramatically improve hospital throughput
and, by extension, the quality of care pro-
vided.18,22 We argue that once managed effi-
ciently, US hospitals, on average, could achieve
an 80–90 percent bed occupancy rate—at least
15 percent higher than the current level—with-
out adding beds at capital costs of approximately
$1 million per bed.18

Examples Of Managing Patient Flow
To illustrate managing patient flow, we offer an
example of what could be done in the case of a
hospital in which elective surgeries were being
bunched together and performed on just a few
days per week.22 This type of bunching, or inef-
ficient patient flow, stems from the fact that hos-
pitals have traditionally evolved around individ-
ual medical or surgical specialties as well as the
preferences of particular doctors. For example, a
given hospital may derive much of its revenue
from cardiothoracic surgery and therefore may
be deferential to its cardiac surgeons, who may
wish to perform surgery only on certain days of
the week. On these peak surgical days, then,
when large numbers of elective surgical patients

Exhibit 1

Acute Care Bed Occupancy In 12 Organization For Economic Cooperation And Development (OECD) Countries, 2005
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compete for beds with emergency patients,
unnecessary overcrowding may be the result.

Cincinnati Children’s Hospital Medical
Center At Cincinnati Children’s Hospital Medi-
cal Center, for example, as in most other hospi-
tals, surgeons typically scheduled elective sur-
geries unevenly on different weekdays.
Interventionsbasedonvariabilitymethodology18

aimed to smooth the flow of patients, and these
surgerieswere spreadout overdays. As a result of
this and other interventions (for example,
streamlining the discharge process), surgical
volume at this facility rose 7 percent annually
for at least two years, with no increase in staff.
The hospital anticipates generating more than
$137 million annually in additional revenue as a
result of the higher patient throughput. It real-
ized additional savings of $100 million in
avoided capital costs from not having to expand
capacity and by being able to treat more children
over time with the same staff.28,29

Overall, as a result of these interventions, the
hospital’s quality of care improved even as the
occupancy rate grew from 76 percent to 91 per-
cent.30 Doctors and nurses were able to focus on
morepatients in less time, and the staff benefited
from having more regular schedules. Hospital
officials say that the changes have improved
overall safety for patients by reducing stress
on the doctors and nurses who treat them.28

Palmetto Richland Hospital An additional
example comes from Palmetto Richland Hospi-
tal, in South Carolina, which has greatly im-
proved patient flow and generated substantial
efficiencies. Faced with the problem of variable
patient admissions, the hospital streamlined its
patient flow by performing scheduled and emer-
gent surgeries in different operating rooms. In
less than one year, Palmetto experienced a 3 per-
cent increase in surgical volume anda 38percent
decrease in weekday waiting times for nonelec-
tive surgeries. Anticipated efficiencies could add
$8 million to its annual margin while improving
services to patients.18

Boston Medical Center By applying the
same methodology, Boston Medical Center, a
large, academic safety-net hospital inMassachu-
setts, reduced its number of postponed or can-
celed surgeries by 99.5 percent.31

Impact On US Hospitals If, through improved
patient flow, America’s 5,700 hospitals achieved
only 10 percent of the financial improvement
that Cincinnati Children’s Hospital Medical
Center achieved, there would be $57 billion just
in avoided capital costs associated with building

new facilities. Assuming that the uninsured pop-
ulation is distributed geographically similarly to
the insured population and that the rate of hos-
pitalizations per 100,000 lives for the uninsured
is similar to that of the insured, we estimate that
the increase in average hospital bed occupancy
from 65 percent to more than 80 percent18—in
other words, a more than fifteen-percentage-
point increase in capacity—would be sufficient
to provide hospital care for forty million Amer-
icans who currently lack health insurance.
Simultaneously, hospitals would benefit from

reduced or eliminated emergency department
overcrowding and ambulance diversions; re-
duced patient waiting time for services; reduced
nursing stresses and shortages; reduced patient
mortality;18 and improved quality and lower cost
through optimal patient placement.32

Policy Steps That Can Be Taken
How could federal and state policy makers pro-
vide the appropriate incentives toUShospitals to
take these steps to increase throughput andover-
all efficiency?
Regulation One option would be federal

regulation that required hospitals to make these
changes. One way to do this is through the pay-
ment system (such as through payment bun-
dles), which effectively forces health care pro-
viders to operate within a budget. They will con-
clude that they have no choice but to improve
efficiency.
Accreditation Hospitals could be required to

increase throughput or to maintain an average
census of no less than 80 percent as a condition
of achieving certification by the Joint Commis-
sion. These goals could be achieved either by
serving unsatisfied patient demand or by down-
sizing hospital capacity if such demand does not
exist. Such requirements could be phased in to
allow hospitals time to adjust.
Technical Assistance At the same time,

there is a need to create a counseling body that
would provide hospitals with the necessary tech-
nical expertise in operations management and
data analysis to achieve the above goals. At
present, hospitals are largely unfamiliar with
these methodologies.
With improved efficiency in US hospitals, we

can accommodate increased patient demand
likely to result from expanded health insurance
coverage, while also reducing staff stress, low-
ering rates of medical error, and making hospi-
tals safer for the patients they treat. ▪
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◀

$57 billion
In Avoided Capital
Costs
If US hospitals achieved
only 10 percent of the
financial improvement of
Cincinnati Children’s
Hospital Medical Center,
there would be $57 billion
in avoided capital costs
alone.

January 2011 30: 1 Health Affairs 79
Downloaded from HealthAffairs.org on September 26, 2018.

Copyright Project HOPE—The People-to-People Health Foundation, Inc.
For personal use only. All rights reserved. Reuse permissions at HealthAffairs.org.



NOTES

1 Congressional Budget Office. Letter
to Nancy Pelosi from Douglas
Elmendorf, director, CBO [Internet].
Washington (DC): CBO; 2010 Mar
20 [cited 22 Nov 2010]. Available
from: http://www.cbo.gov/
ftpdocs/113xx/doc11379/
AmendReconProp.pdf

2 Boards of Trustees. 2010 annual re-
port of the Boards of Trustees of the
Federal Hospital Insurance and
Federal Supplementary Medical In-
surance Trust Funds [Internet].
Washington (DC): US Department of
Health and Human Services; 2010
Aug 5 [cited 22 Nov 2010]. Available
from: https://www.cms.gov/Reports
TrustFunds/downloads/tr2010.pdf

3 Kaiser Family Foundation. Health
reform source, implementation
timeline [Internet]. Menlo Park
(CA): KFF; 2010 [cited 22 Nov 2010].
Available from: http://www.kff.org/
healthreform/8060.cfm

4 Finkelstein EA, Trogdon JG, Cohen
JW, Dietz W. Annual medical
spending attributable to obesity:
payer- and service-specific estimates.
Health Aff (Millwood). 2009;28(5):
w822–31. DOI: 10.1377/hlthaff
.28.5.w822.

5 Yang Z, Hall AG. The financial bur-
den of overweight and obesity
among elderly Americans: the dy-
namics of weight, longevity, and
health care costs. Health Serv Res.
2008;43(3):849–68.

6 Lakdawalla DN, Goldman DP, Shang
B. The health and cost consequences
of obesity among the future elderly.
Health Aff (Millwood). 2005;24:W5-
R30–41. DOI: 10.1377/hlthaff
.W5.R30.

7 Felland LE, Cunningham PJ, Cohen
GR, November EA, Quinn BC. The
economic recession: early impacts
on health care safety net providers.
Washington (DC): Center for
Studying Health System Change;
2010. (Research Briefs No.: 15).

8 Sussman JB, Halasyamani LK, Davis
MM. Hospitals during recession and
recovery: vulnerable institutions and
quality at risk. J Hosp Med. 2010;
5(5):302–5.

9 Truffer CJ, Keehan S, Smith S, Cylus
J, Sisko A, Poisal JA, et al. Health
spending projections through 2019:
the recession's impact continues.
Health Aff (Millwood). 2010;29(3):
522–9.

10 Orszag PR, Emanuel EJ. Health care
reform and cost control. N Engl J
Med. 2010;363(7):601–3.

11 Wennberg JE, Freeman JL, Culp WJ.
Are hospital services rationed in New
Haven or over-utilised in Boston?

Lancet. 1987;329(8543):1185–9.
12 Bazzoli GJ, Brewster LR, Liu G, Kuo

S. Does US hospital capacity need to
be expanded? Health Aff (Mill-
wood). 2003;22(6):40–54.

13 Kirby A, Kjesbo A. Tapping into
hidden bed capacity. Health Financ
Manage. 2003;57(11):38–41.

14 Young T, Brailsford S, Connell C,
Davies R, Harper P, Klein JH. Using
industrial processes to improve pa-
tient care. BMJ. 2004;328(7432):
162–4.

15 Pearson SD, Kleefield SF, Soukop
JR, Cook EF, Lee TH. Critical path-
ways intervention to reduce length
of hospital stay. Am J Med. 2001;
110(3):175–80.

16 Kominski GF, Witsberger C. Trends
in length of stay for Medicare pa-
tients: 1979–87. Health Care Financ
Rev. 1993;15:121–35.

17 Bueno H, Ross JS, Wang Y, Chen J,
Vidán M, Normand S-L, et al. Trends
in length of stay and short-term
outcomes among Medicare patients
hospitalized for heart failure, 1993–
2006. JAMA. 2010;303(21):2141–7.

18 Litvak E, editor. Managing patient
flow in hospitals: strategies and
solutions. 2nd ed. Oakbrook Terrace
(IL): Illinois Joint Commission Re-
sources; 2009.

19 Dartmouth Institute for Health Pol-
icy and Clinical Practice. Dartmouth
atlas of health care [Internet]. Leb-
anon (NH): The Institute; 2010
[cited 2010 Nov 22]. Available from:
http://www.dartmouthatlas.org

20 US Department of Health and Hu-
man Services [Internet].Washington
(DC): HHS. Press release, Sebelius
announces new $250 million in-
vestment to strengthen primary
health care workforce; 2010 Aug 22
[cited 2010 Nov 22]. Available from:
http://www.hhs.gov/news/press/
2010pres/06/20100616a.html

21 Organization for Economic Co-
operation and Development
iLibrary. Health care activities: 4.3.
Hospital beds (supply and use). In:
Health at a glance 2009: OECD
indicators [Internet]. Paris: OECD;
[cited 2010 Dec 13]. Available from:
http://www.oecd-ilibrary.org/sites/
health_glance-2009-en/04/04/g4-
03-02.html?contentType=
&itemId=/content/chapter/health_
glance-2009-35-en&
containerItemId=/content/serial/
19991312&accessItemIds=/content/
book/health_glance-2009-en&
mimeType=text/html

22 Litvak E. Optimizing patient flow by
managing its variability. In: Berman
S, editor. Front office to front line:

essential issues for health care
leaders. Oakbrook Terrace (IL):
Joint Commission Resources; 2005.
p. 91–111.

23 McManus ML, Long MC, Cooper AB,
Mandell J, Berwick DM, Litvak E.
Variability in demand and access to
pediatric intensive care services.
Anesthesiol. 2003(98):1491–6.

24 Olshaker JS, Rathlev NK. Emergency
department overcrowding and am-
bulance diversion: the impact and
potential solutions of extended
boarding of admitted patients in the
emergency department. J Emerg
Med. 2006;30(3):351–6.

25 Litvak E, Buerhaus PI, Davidoff F,
Long MC, McManus ML, Berwick
DM. Managing unnecessary vari-
ability in patient demand to reduce
nursing stress and improve patient
safety. Jt Comm J Qual Patient Saf.
2005;31(6):330–8.

26 Weissman JS, Rothschild JM,
Bendavid E, Sprivulis P, Cook EF,
Evans RS, et al. Hospital workload
and adverse events. Med Care. 2007;
45(5):448–55.

27 Rauh SS, Wadsworth E, Weeks WB.
The fixed-cost dilemma: what counts
when counting cost-reduction ef-
forts? Health Financ Manage. 2010;
64(3):60–3.

28 Ryckman FC, Adler E, Anneken AM,
Bedinghaus C, Clayton PJ, Hays KR,
et al. Cincinnati Children’s Hospital
Medical Center: redesigning peri-
operative flow using operations
management tools to improve access
and safety. In: Litvak E, editor.
Managing patient flow in hospitals:
strategies and solutions. 2nd ed.
Oakbrook Terrace (IL): Joint Com-
mission Resources; 2009. p. 97–111.

29 Allen S. No waiting: a simple pre-
scription that could dramatically
improve hospitals—and American
health. Boston Globe. 2009 Aug 30.

30 Litvak E, Anderson JM,Hamlin S. All
hospitals in favor of saving money:
say “patient flow!” WIHI [podcast on
the Internet]. Cambridge (MA): In-
stitute for Healthcare Improvement;
2009 Dec 2 [cited 2010 Nov 23].
Available from: http://www.ihi.org/
ihi/files/WIHI/WIHI_20091202_
Patient_Flow.mp3

31 Boston Medical Center. Annual re-
port 2004 [Internet]. Boston (MA):
BMC; 2004 [cited 2010 Nov 23].
Available from: http://development
.bmc.org/atf/cf/%7B94B1428E-
B644-41C4-87E8-8424A94ABF29%
7D/annual_2004.pdf

32 Litvak E, Pronovost PJ. Rethinking
rapid response teams. JAMA.
2010;304(12):1375–6.

Impact Of Health Reform

80 Health Affairs January 2011 30: 1
Downloaded from HealthAffairs.org on September 26, 2018.

Copyright Project HOPE—The People-to-People Health Foundation, Inc.
For personal use only. All rights reserved. Reuse permissions at HealthAffairs.org.


