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Abstract

Background: Activity-based funding (ABF) of hospitals is a policy intervention intended to re-shape incentives across health
systems through the use of diagnosis-related groups. Many countries are adopting or actively promoting ABF. We assessed
the effect of ABF on key measures potentially affecting patients and health care systems: mortality (acute and post-acute
care); readmission rates; discharge rate to post-acute care following hospitalization; severity of illness; volume of care.

Methods: We undertook a systematic review and meta-analysis of the worldwide evidence produced since 1980. We
included all studies reporting original quantitative data comparing the impact of ABF versus alternative funding systems in
acute care settings, regardless of language. We searched 9 electronic databases (OVID MEDLINE, EMBASE, OVID Healthstar,
CINAHL, Cochrane CENTRAL, Health Technology Assessment, NHS Economic Evaluation Database, Cochrane Database of
Systematic Reviews, and Business Source), hand-searched reference lists, and consulted with experts. Paired reviewers
independently screened for eligibility, abstracted data, and assessed study credibility according to a pre-defined scoring
system, resolving conflicts by discussion or adjudication.

Results: Of 16,565 unique citations, 50 US studies and 15 studies from 9 other countries proved eligible (i.e. Australia,
Austria, England, Germany, lIsrael, Italy, Scotland, Sweden, Switzerland). We found consistent and robust differences
between ABF and no-ABF in discharge to post-acute care, showing a 24% increase with ABF (pooled relative risk =1.24, 95%
Cl 1.18-1.31). Results also suggested a possible increase in readmission with ABF, and an apparent increase in severity of
illness, perhaps reflecting differences in diagnostic coding. Although we found no consistent, systematic differences in
mortality rates and volume of care, results varied widely across studies, some suggesting appreciable benefits from ABF, and
others suggesting deleterious consequences.

Conclusions: Transitioning to ABF is associated with important policy- and clinically-relevant changes. Evidence suggests
substantial increases in admissions to post-acute care following hospitalization, with implications for system capacity and
equitable access to care. High variability in results of other outcomes leaves the impact in particular settings uncertain, and
may not allow a jurisdiction to predict if ABF would be harmless. Decision-makers considering ABF should plan for likely
increases in post-acute care admissions, and be aware of the large uncertainty around impacts on other critical outcomes.
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Introduction

As health care systems evolve, policymakers strive to design
approaches to hospital funding that simultaneously boost efficien-
cy, increase budget transparency to promote accountability [1],
and expand volume of activity [2], all while maintaining quality of
care [3], and assuring equitable access to hospital services [4].

Activity-based funding (ABF) is an alternative to other hospital
funding mechanisms, such as negotiated funding through global
budgets or block grants, per diem payments, or retrospective cost-
based reimbursement. Increasingly popular, ABF is a significant
policy intervention intended to re-shape incentives across health
care systems [J].

Under ABF, hospitals receive a fixed amount for each episode of
care delivered to each patient, regardless of length of stay or actual
resources used (sometimes with refinements for outliers). The
funding schedule is prospectively determined based on clinically
meaningful diagnosis-based “bundles™ of services within which
patients can be expected to consume similar amounts of resources.
The funding allocation for these bundles is intended to account for
the anticipated complexity, type, volume, and intensity of care
ordinarily provided to patients admitted with particular diagnoses.
A variety of cost accounting systems underpin the processes used
to set a prospective price for each bundle of services [6]. The price
of each bundle coupled with the volume of bundles provided
determines all or part of the facility’s budget.

ABF was first developed in the United States (US) in response to
rising health care costs coupled with economic stagnation, which
together stimulated a radical restructuring of Medicare funding
[7]. Beginning in 1983, the US implemented ABF based on
Diagnosis-Related Groups (DRGs) to fund acute hospital care for
Medicare beneficiaries [8]. Since then, other countries have
adopted variants of this episode- or service-related bundling
approach as the basis for their hospital funding.

Internationally, ABF is known by a variety of terms — often
confused in translation leading to a lack of clarity in the literature
— including Prospective Payment System (PPS in the US);
Payment-by-Results (PbR in the English National Health Service);
Fallpauschalen system/vergiitung (in Germany); Innsatsstyrt
finansiering (ISF in Norway); Forfaits par cas/leistungsbezogene
Fallpauschale (in Switzerland); case-mix funding; volume-based
funding; and service-based funding [9]. In this paper, we use the
term ABF. All ABF funding systems are based on DRG-like
grouping algorithms (such as AR-DRGs “Australian-refined”; case
mix groups (CMG+) in Canada; health-resource groups (HRGs in
England); Groupe Homogéne des Malades (GHM) in France; G-
DRGS in Germany; Diagnose Behandeling Combinatie (DBC in
the Netherlands); Nord-DRGs in the Nordic countries; SwissDRG
in Switzerland) [9-11]. ABF implementation differs in each
jurisdiction where it is adopted, with many choices inherent in
the precise design and accompanying rules.

Possible benefits of ABF may include reduced hospital costs
[12,13], greater funding and spending transparency [4,9],
mmproved efficiency [3,14]; reduced length of stay [15]; and
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shorter wait times [6]. Enthusiasts also claim that a culture change
— by which patients are seen not as cost drivers but as “revenue
generators” [3,5] — is a natural result of ABF. Possible
detrimental consequences of ABF include increased mortality
[16], increased readmission to hospital [17], rapid discharge of sick
patients into ill-prepared community settings [18], an incentive to
“upcode” diagnoses and thus “game” the system [19,20], focus on
“profitable” over ‘“‘unprofitable” patients and procedures com-
promising equitable access to care [21,22], and increased
administrative and/or overall costs to the health care system
[23,24].

Because it is natural for advocates and opponents to selectively
cite evidence supporting their positions, to better inform decision-
makers we undertook a systematic review of the worldwide
evidence bearing on how ABF affects quality of care, access to
care, equity, hospital and total health care system costs, length of
stay, and efficiency. For this report, we focus on how ABF affects
six key measures, each with the potential to affect patients and
health care system capacity: acute care mortality (AC mortality);
and post-acute care mortality (PAC mortality); readmission rates;
discharge destination measured by discharge to post-acute care
(PAC) following hospitalization; severity of illness; and volume of
care. We also explored whether the impact of ABF on these six key
measures varied according to either contextual factors of the
health care systems, or the research methods used to assess the
impact of ABF, by examining six pre-specified sub-groups: study
location; study design; time elapsed after ABF implementation;
adjustment for confounders; credibility of the methods; time of
outcome assessment.

Methods

Our protocol (available upon request) provides a full description
of our methods; a summary follows.

Eligibility Criteria

We included all studies providing original analyses of quanti-
tative data that compared the impact of ABF versus alternative
funding systems implemented in acute care settings (hospitals and
non-hospital medical or surgical facilities) published in any
language. We included before-after studies in single jurisdictions
(before ABF vs. after ABF implementation), parallel group studies
in multiple jurisdictions (jurisdictions without ABF vs. jurisdiction
with ABF), or a combination of both designs (e.g. difference-in-
difference analyses, time-series). We excluded editorials, letters,
news, and notes as defined by the databases. For this report, we
included only studies reporting data on at least one of our primary
outcomes: AC mortality, PAC mortality, readmission rates, and
discharge destination. For eligible studies that reported at least one
of these primary outcomes, we also abstracted data on severity of
illness and volume of care.

We excluded studies that did not include a comparator group in
which ABF was not implemented. We further excluded studies
that focused only on activity-based cost accounting systems; on
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differences in capital costs/acquisitions; on the intervention of pay-
for-performance (a financial incentive for attaining targeted service
goals [25]); and on systems based on a flat rate per diem or for
another period of time, such as the Japanese Diagnosis Procedure
Combination system, Chinese Hainan system, and Medicare
Resource Utilization Groups.

Outcomes

Acute Care Mortality (AC Mortality) was defined as death rate
per population per common time period in the ABF and no ABF
comparator, starting at admission to acute care or at surgery. We
excluded mortality measured only in-hospital or only from
discharge since the potential influence of ABF may have been
confounded by differences in length of stay in ABF and no ABF
periods.

Post-Acute  Care Mortality (PAC Monrtality) was defined
similarly to acute care mortality, except that mortality was
measured starting from admission to PAC following a stay in
acute care.

Hospital Readmission was defined as readmission rates per
population per common time period (preferentially at 30 days) in
the ABF and no ABF comparator.

Discharge Destination was defined as the proportion of patients
discharged alive from acute care to PAC, rather than to home.
PAC included: intermediate care facilities, nursing homes, PAC
facilities designated under the US Centers for Medicare and
Medicaid (i.e. skilled nursing facilities; in-patient rehabilitation
facilities; long-term care hospitals; home health agencies), and
similar facilities in other countries. If data were reported for
different PAC destinations, we aggregated them for our analysis.

Changes in the distributions of reported severity of illness
included differences in measures such as case mix, diagnostic
codes, DRG points, or number of patients with comorbidities.

Changes in volume of care included differences in measures such
as the number of patients treated or admitted or number of
procedures or tests performed.

Search Strategy

Our search was limited to articles published from 1980 through
2012. We worked with a health information specialist to develop
search terms; identified subject headings, terms, and keywords
from key articles; and designed search strategies for ABF and
related terms, such as DRGs and PPS, in combination with terms
related to hospital and facility costs, and patient care. Studies were
identified through bibliographic database searches of OVID
MEDLINE, EMBASE, OVID Healthstar, CINAHIL, Cochrane
Central Register of Controlled Trials (CENTRAL), Health
Technology Assessment, NHS Economic Evaluation Database,
Cochrane Database of Systematic Reviews, and Business Source
Complete. In each database, we undertook an iterative process to
customize and refine search strategies. Appendix 1 (see File S1)
presents a sample of our electronic search strategies.

In addition to electronic databases, we hand-searched reference
lists of eligible studies and those of previously published reviews,
books, websites, policy papers, personal files, and consulted with
experts.

Study Selection

Using web-based systematic review software (DistillerSR) paired
reviewers independently conducted screening; first title and
abstracts, and then full texts of articles in which titles and abstracts
appeared potentially eligible. We pre-defined screening rules, and
reviewers completed calibration exercises prior to reviewing full
texts.
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Data Abstraction

Adhering to pre-defined abstraction rules, paired reviewers
independently abstracted the following data from each article
using standardized data abstraction forms custom built in
DistillerSR and adapted to each study design: country and year
of ABF implementation, data source, sampling methods, study
population (type and number of patients and institutions),
outcomes assessed, and results.

When studies reported data for several time periods before and
after ABF implementation, we abstracted data from three time
periods: 1) no ABF, defined as the first data point prior to ABF
implementation within three years of implementation; 2) early
ABF, defined as the first data point after ABF implementation
irrespective of the proportion of ABF; 3) late ABF, defined as the
data point farthest from ABF implementation up to 5 vyears
following implementation, irrespective of the proportion of
funding under ABF.

Whenever possible, we abstracted data to enable a meta-
analysis for our primary outcomes. When data were not poolable,
two abstractors independently abstracted narrative summaries
including outcome direction, magnitude, and statistical signifi-
cance.

Credibility Assessment

Pairs of reviewers independently assessed the credibility of
individual studies according to a pre-defined scoring system
documenting three criteria: 1) quality of data sources; 2) number of
eligible outcomes simultaneously examined in the study; and 3)
comprehensiveness and appropriateness of the adjustment for
potential confounders. The maximum credibility score was 6 and
the minimum 0, and higher credibility was a priori categorized as
a score of 4 or more.

Eligibility, data abstraction, and credibility assessment conflicts
between the two independent reviewers in each pair were resolved
by discussion or if necessary with adjudication by a senior team
member.

Heterogeneity and Hypothesized Sub-Group Effects

We hypothesized a priori that variability in results across studies
might be due to the following: study location (US vs. international);
study design (before-after vs. parallel-controlled study); time after
ABF implementation (2 years or less = early ABF vs. more than 2
years = late ABF); adjustment for confounders (adjusted vs.
unadjusted); credibility (higher vs. lower); and time of assessment
of mortality or readmission (within 30 days vs. more than 30 days).

The comparison US vs. International may also be considered as
an indirect comparison of: i) older studies (US) vs. more recent
studies (International); ii) mainly cost-based reimbursement before
ABF (US) vs. non-cost-based funding before ABF (International).

Data analysis

We pre-specified a set of conditions necessary to pool reported
data in a meta-analysis. Data had to be either detailed unadjusted
frequencies in the ABF and no ABF group, or effect estimates with:
1) a measure of variation (e.g. standard deviation, variance); or 2)
sufficient statistical information (e.g. standard error, confidence
intervals, exact p-values) along with exact number of patients at
risk (Appendix 2, see File S1).

For studies that reported poolable data, we conducted a quanti-
tative meta-analysis of 4 dichotomous outcomes — AC mortality,
PAC mortality, hospital readmission, discharge to PAC — using
random effects models. When both adjusted and unadjusted data
were reported, we used adjusted data. The adjusted estimates
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determined the type of measure used in the pooling: risk ratios
(RR) for discharge destination and readmission, and odds ratios
(OR) for mortality data. When only hazard ratios (HR) or
incidence rate ratios were reported we converted them to RR.

We assessed heterogeneity in results using the Cochrane’s Q) test
[26] and calculated the I? [27]. We conducted all pre-specified
sub-group analyses performing tests for interaction, with a p value
<0.05 considered as statistically significant. When seven or more
studies were available we addressed publication bias graphically
using funnel plots.

For non-poolable data we recorded direction of outcome with
ABF vs. no ABF (increase, decrease, mixed, no difference);
magnitude (relative difference =5%, =1% to <5%, <1%,
indeterminate or mixed); and statistical significance (p>.05, p=
.05-.02, p=.01-.002, p=.001, p-value not reported), and consid-
ered possible differences in effect of study location (US ws.
international) and study credibility (higher vs. lower).

Results

Figure 1 presents the flow of acquisition of eligible studies. Of
16,565 unique citations, 227 reported data from 64 countries

Identification

Activity-Based Funding of Hospitals Systematic Review

addressing the impact of ABF on quality or access to care, equity,
cost, or efficiency. Of these, 65 studies [16-18,28-89] reporting
data from 10 countries — 50 US studies and 15 studies from other
countries (i.e. Australia, Austria, England, Germany, Israel, Italy,
Scotland, Sweden, Switzerland)— provided data on at least one of
our primary outcomes. The weighted kappa coefficient for overall
agreement across reviewer pairs screening full texts ranged from
0.72 to 0.86.

Table 1 presents the location, design, and sampling of the
eligible studies, of which 36 provided data that contributed to the
pooled analysis for at least one variable. The median number of
outcomes reported per study was 3.0 (inter-quartile range 2.0 to 3.0).

Credibility of study results

Overall credibility of included studies was generally low, but
varied across outcomes (Appendix 3, see File S1). The number of
higher credibility studies ranged between 27% to 63% across
studies with poolable outcomes and from 0% to 58% across studies
with non-poolable outcomes.

The majority of studies did not provide satisfactory documen-
tation of the quality of their data sources. From 64% to 80%

Literature Search (n=16,565)

Screening \

Title and Abstract Screening (n=16,565)

Excluded based on title and

Eligibility A

v

abstract (n=15,620)

Full Text Review (n=940)*

Excluded based on full text
(n=713):

A

v

No data assessing impact of ABF
on outcomes of interest (n=544)

Eligible Studies Overall Review (n=227)

Assesses impact of ABF
implementation in PAC (n=81)

Excluded from current review

(n=162): <

No mortality, discharge Included A

No 0% ABF comparator (n=50)

Duplicate data (n=5)

destination, or readmission data

Eligible Studies Current Review (n=65)

Other (US non-Medicare studies)

(n=33)

\4

Studies Eligible for
Meta-Analysis (n=36)

v

Studies Not Eligible for
Meta-Analysis (n=29)

*Full text articles for 5 references could not be retrieved.

Figure 1. Prisma flow diagram.
doi:10.1371/journal.pone.0109975.g001
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Table 1. Study Characteristics (Pooled and Non-Pooled).
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Variable Frequency N=65
Pooled studies (n=36) Non-Pooled studies (n=29) Total (N=65)
Study Demographics
Type of Publication:
Full-text journal article 35 29 64
Government report 1 0 1
Non-government report 0 0 0
Geographic Location of Study:
USA 28 22 50
Australia 2 1 3
Austria 0 1 1
England 0 1 1
Germany 1 1 2
Israel 0 1 1
Italy 3 1 4
Scotland 0 1 1
Sweden 1 0 1
Switzerland 1 1 2
Methods
Study Design
Before vs. After ABF (single jurisdiction) 34 25 59
Parallel groups (multiple jurisdictions) 2 1 3
Parallel groups & before/after 0 3 3
Sampling Method
Random 6 5 1"
Convenience 20 16 36
All eligible institutions in a jurisdiction 10 9 19
Number of Patients Evaluated
Less than 1,000 14 1 15
1,000 to 10,000 9 3 12
Greater than 10,000 7 7 14
Number of Institutions evaluated
Less than 5 13 3 16
5to 50 8 3 1
Greater than 50 6 15 21

doi:10.1371/journal.pone.0109975.t001

performed only minimal or no adjustment of their results, and
14% to 20% performed a comprehensive adjustment.

Main Findings

Table 2 summarizes the key results for pooled and non-pooled
analyses across outcomes. Consistent and credible differences
between ABF and no ABF were found only in discharge to PAC,
which was greater with ABF (RR 1.24, 95% CI 1.18 to 1.31).
Results also suggested an apparent increase in severity of illness
with ABF, and possibly in readmission (with early ABF in the US
and late ABF in other countries). In general, results were consistent
between US studies and international studies, as well as between
early and late implementation of ABF. Additional details of results
by outcome follow.

PLOS ONE | www.plosone.org

Note: frequencies may not add to 65 as not all categories are mutually exclusive.

AC Mortality

AC Mortality pooled results. FEight studies (six US;
Switzerland; Germany) reporting poolable data demonstrated no
difference in AC mortality between ABF and no ABF (OR =1.03,
95% CI 0.93 to 1.15, p=10.54, I? = 57%) (Figure 2). Although the
I was relatively large, the results of the large studies were very
consistent in showing no difference in AC mortality. None of our
pre-specified sub-group analyses explained heterogeneity in
findings (Appendix 4, see File S1). The funnel plot did not suggest
publication bias (Appendix 5, see File S1). Appendix 6 (see File S1)
presents details of study descriptions.

AC Mortality non-pooled results (Early ABF and Late
ABF). Two studies (US; Scotland/England) reported that, early
after ABF was implemented, mortality increased with small or
indeterminate magnitude and without reporting p-values. One
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Table 2. Summary of Findings of the Impact of ABF (Pooled and Non-Pooled).

Pooled Analysis*

Non-Pooled Analysis*

AC Mortality No difference (modest variability)

PAC Mortality No difference (modest variability)

Readmission No difference (high variability)

Discharge to PAC

Severity of illness N/A
Volume of Care N/A

Overall increase (modest variability) Possible subgroup
effect: increase in US, no increase in international

Early ABF: Increase (2 studies consistent)
Late ABF: No difference (2 studies mixed)
No difference (1 study)

Early ABF: Increase (modest variability)

Late ABF: US studies: No difference (high variability)
International: Increase (2 studies mixed)

Increase (modest variability)

Increase (high variability)

No difference (high variability)

occurrences where results credibly differed.
doi:10.1371/journal.pone.0109975.t002

study (Scotland/England) reported no difference in mortality late
after ABF was implemented. A second study (US) reported that
mortality increased in some sub-groups and decreased in others
without reporting p-values. Appendices 7, 8, 9 (see File S1) present
study descriptions, main findings, and analyses.

AC Mortality Summary. The pooled analysis showed no
impact of ABF on mortality; non-pooled results show a possible
increase in mortality in the early stages of ABF implementation,
and mixed results later.

PAC Mortality

PAC Mortality results (pooled and non-pooled). Three
US studies reported poolable data with very wide confidence
intervals including both substantial decrease and appreciable

*Note: In general, results were consistent between US studies and international studies, as well as between early and late implementation of ABF. We have specified

increase in PAC mortality with ABF (RR=0.80, 95% CI 0.52
tol.24, p=0.32, I?=34%). The single additional US study
reporting non-poolable data, suggested no difference in mortality
with ABF. Appendices 10, 11, 12, 13 (see File S1) present the forest
plot, study descriptions, main findings, and analyses.

Hospital Readmission
Readmission Pooled results. Twelve studies (eight US; two
Australia; two Italy) reporting poolable data suggested no overall
difference in readmissions (RR=1.04, 95% CI 0.93 to 1.16,
p=0.48, I* = 73%) (Figure 3). None of our pre-specified sub-group
analyses explained the high variability in findings across studies,
with some studies showing a significant increase [17,32] and others
a significant decrease [78,83] in readmission rates with ABF

Study Year ABF No ABF Odds ratio (95% Cl)
us
Draper 1990 1528/8354  1403/8404 HEH 1.12(1.03, 1.21)
Kahn 1990 1123/7156  977/5856 I.l 0.93 (0.85, 1.02)
Fitzgerald 1988  22/189 10/149 I - i 1.81 (0.84, 3.9)
Fitzgerald 1987  2/23 3/47 I 1 1.40 (0.22, 9.00)
Ray 1990  152/2238  121/2130 HE— 1(0.9,1.2)
Gerety 1989  26/111 23651 I - J 1.65 (0.74, 3.7)
International
Schuetz (Switzerland) 2011 */259 */666 = 1.7 (0.9, 3.21)
Jauss (Germany) 2010  412/10045 366/8429 HlH 0.94 (0.82, 1.09)
Random Effects, p=0.54 for heterogeneity, 1?=56.7% I’| 1.03 (0.93, 1.15)
* the number of events is not available

— —

0.5 1 5 10

Decrease with ABF

Figure 2. Acute Care Mortality Forest Plot.
doi:10.1371/journal.pone.0109975.g002
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Study Year ABF No ABF Relative Risk (95%Cl)
us
Leibson 1991 */1999 1711 I - { 1.33 (0.53, 3.36)
Kahn 1990 3149/5832 2935/5242 | 0.96 (0.93, 1)
Lewis 1987 37/159 80/404 —a—d 1.18 (0.83, 1.66)
Weinberger 1988 6/29 5/48 I - i 2.04 (0.75, 5.59)
Rich 1988 13/56 48/120 —_—: 0.58 (0.34, 0.98)
Carroll 1990 59/297 32/312 —a— 1.94 (1.3, 2.89)
Carroll 1987 19/156 35/191 —_—: 0.66 (0.4,1.11)
Cutler 1995 792113659 224/4876 HiH 1.26 (1.09, 1.46)
International
Kerr (Australia) 1998 18/179 10/154 I = i 1.55 (0.74, 3.25)
South (Australia) 1997 117/4706 234/7233 —a— 0.77 (0.62, 0.96)
Louis (ltaly) 1999 1207/7171 1442/8409 HH 0.98 (0.92, 1.05)
Brizioli (ltaly) 1996 94/1056 72/931 —r— 1.15 (0.86, 1.54)
Random Effects, p=0.48 for heterogeneity, 1>=72.9% I.I 1.04 (0.93, 1.16)
* the number of events is not available
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Figure 3. Readmission Forest Plot.
doi:10.1371/journal.pone.0109975.g003

(Appendix 14, see File SI). We found no suggestion of publication
bias (Appendix 15, see File S1). Appendix 16 (see File S1) presents
study descriptions.

Even though it presented data amenable to statistical analysis,
we excluded one US study [49] with a RR of readmission greater
than 20 from our primary analysis. We attributed the results,
which we found not credible, to “unbundling” cataract surgeries.
Whereas prior to ABF, patients requiring bilateral cataract surgery
would have both cataracts done in a single admission, under ABF
they were discharged after the first cataract procedure and
readmitted for the second eye. A sensitivity analysis in which we
included this study showed a marked increase in heterogeneity,
and thus a considerably widened confidence interval in our
random effects model (RR =1.40, 95% CI 0.66 to 2.94, p =0.38,
I? =100%).

Readmission Non-poolable results (Early ABF and Late
ABF). Six studies (three US; Italy; Israel; England/Scotland)
reported that early after ABF, readmissions increased, of which
three reported a large increase. One US study reported a large
decrease in readmissions. None of these studies reported p-values.
Three studies (one US; Australia; Austria) reported no difference.

Three studies (one US; Switzerland; Germany) reported that
late after ABF, readmissions increased, two of which reported a
large increase. None of these studies reported p-values. Four
studies (three US; England/Scotland) reported a decrease in
readmissions of which two reported a large and, at least for some
sub-groups, statistically significant difference. Three studies (all
US) reported no difference. Appendices 17, 18, 19 (see file SI)
present study descriptions, main findings, and analyses.
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Readmission Summary. The pooled analysis showed no
difference in readmissions after ABF, but some studies showed a
significant increase and others a significant decrease. In the non-
pooled analysis, most studies showed an increase in readmissions
early in ABF. In the later ABF period, results were mixed.

Discharge Destination

Discharge to PAC Pooled results. Pooled data from
twenty-two studies (19 US; Sweden; Germany; Italy) showed an
increase in discharge to PAC with ABF (pooled RR =1.24, 95%
CI 1.18 to 1.31, I?’=100%) (Figure 4). In a sub-group analysis,
there was a 28% relative increase in discharge to PAC in the 19
US studies (RR =1.28, 95% CI 1.22 to 1.36, I*=100%), but no
difference in the 3 international studies (RR =1.01, 95% CI 0.94
t01.09, I2 =86%) (test for interaction p=0.04) (Appendix 20, see
File S1). Only one US study of lowest credibility showed a
decrease in discharges to PAC with ABF [76]. Despite the very
high I%, the U.S. studies were consistent in showing an increase in
discharge to PAC. None of our other pre-specified sub-groups
explained the residual heterogeneity. The funnel plot did not
suggest publication bias (Appendix 21, see File SI). Appendix 22
(see File S1) presents study descriptions.

Discharge to PAC Non-Pooled Results (Early ABF and
Late ABF). Seven studies (all US) reported that early after ABF
implementation there was a large increase in discharge to PAC;
one reported p<0.01, the others did not report p-values. One US
study reported a large decrease in discharge to PAC without
reporting an associated p-value. One US study reported mixed
results.
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Study Year ABF No ABF Relative Risk (95%Cl)
us
Leibson 1990 */2093 *1783 i 1.11 (0.93, 1.33)
Hing 1989 1202000/10508000 882000/10697000 | 1.39 (1.38, 1.39)
Fitzgerald 1988 113/189 56/149 e | 1.58 (1.25, 2)
Qian 2011 aee o —a—i 2.03 (1.46, 2.81)
Fitzgerald 1987 11/23 10/47 | | 2.25(1.12, 4.51)
Kanda 1991 3.64™*/454 3.31**/402 I J 1.1 (0.25, 4.87)
Kahn 1990 783/815 709/746 | | 1.01 (0.99, 1.03)
DesHarnais 1987 4818/34663 3460/34663 | 1.39 (1.34, 1.45)
Schmidt 2002 72111992 421/1665 H- 1.43 (1.29, 1.58)
Rich 1988 15/56 19/120 — 1.69 (0.93, 3.08)
Manton 1990 1208190/8785702 1101632/9785343 ] 1.22 (1.22, 1.22)
Gay 1990 12535/116702 6749/108169 n 1.72 (1.67, 1.77)
Manton 1990 211/1039 243/1365 || 1.14 (0.97, 1.35)
Palmer 1989 105/196 100/190 —a— 1.02 (0.84, 1.23)
Kane 1987 36/279 27/237 —— 1.13 (0.71, 1.81)
Mayer-Oakes 1988 31/79 18/74 —— 1.61 (0.99, 2.62)
Long 1987 61987/416023 204027/1752356 | 1.28 (1.27, 1.29)
DesHarnais 1988 6209/28289 4176/28471 L] 1.5 (1.44, 1.55)
Pieiffer 1987 316/2758 1027/7729 - 0.86 (0.77, 0.97)
Random Effects, p < 0.0001 for heterogeneity, 12=99.7% * 1.28 (1.22, 1.36)
International
Stromberg (Sweden) 1997 11431178 975/1060 1.05 (1.03, 1.08)
Jauss (Germany) 2010 3694/10045 3187/8429 0.97 (0.94, 1.01)
Onder (italy) 2001 32/378 53/584 0.93 (0.61, 1.42)
Random Effects, p =0.76 for heterogeneity, 1>=85.8% 1.01 (0.94, 1.09)
Total
Random Effects, p < 0.0001 for heterogeneity, 12=99.7% * 1.24 (1.18, 1.31)
* the number of events is not available
** mean rate (per 100 beds)
*** total number of event=1160 and number of total population=12543
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Figure 4. Discharge Destination Forest Plot.
doi:10.1371/journal.pone.0109975.9g004

Five studies (all US) reported that late after ABF, discharge to
PAC increased; in four the increases were large. None of these
studies reported p-values. One US study reported a large decrease
in admissions to PAC (p<<0.05). One US study reported an
increase to some types of PAC and a decrease to others, and one
an increase in two sub-groups and a decrease in one other. Study
descriptions, main findings, and analyses are found in Appendices
23, 24, 25 (see File S1).

Discharge to PAC Summary. The pooled analysis showed a
24% increased risk of discharge to some form of PAC, a result
consistent with the non-pooled data. The pooled analysis also
showed a possible sub-group effect with a 28% increased risk of
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discharge to PAC in the 19 US studies, but the effect was not
observed in the three international studies.

Severity of lliness

Severity of Illness Non-pooled results (Early ABF and Late
ABF). Nine studies (six US; two Italy; Australia) reported that
early after ABF implementation there was an increase in severity
of illness of which seven reported a large effect (five US; Italy;
Australia); of these, five reported some significant p-values. In two
studies, the magnitude of the increase was not reported; of these,
one reported a p-value of <0.01. Three studies (two US;
Germany) reported that early after ABF there was a decrease in
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severity of illness. Three studies (two US; Australia) reported no
difference and three studies (two US; Italy) reported mixed results.

Nine studies (eight US; Germany) reported that late after ABF
there was an increase in severity of illness, large in five studies,
moderate in two, and mixed in two; none reported p-values. Three
studies (two US; Germany) reported a large decrease in severity of
illness, two without reporting p-values and one reporting p<<0.01.
One study (US) reported no difference and four reported mixed
results (three US; Switzerland). Study descriptions, main findings,
and analyses tables are found in Appendices 26, 27, 28 (see File
S1).

Severity of Illness Summary. Reported severity of illness
increased both early and late after ABF in the majority of studies,
though results varied across studies. There was no difference
between US and international.

Volume of Care

Volume of Care Non-pooled results (Early ABF and Late
ABF). Six studies (two US; Italy; Australia; Sweden; England/
Scotland) reported that early after ABF implementation volume of
care increased, of which five reported a large increase, but without
reporting p-values. One study reported a significant increase in
volume (p<<0.01) but without reporting the magnitude. Eight
studies (five US; two Italy; Switzerland) reported a decrease in
volume of care of which six reported a large and one a moderate
decrease; seven of these studies did not report p-values and one a
large decrease with a p-value of <0.001. Three studies (two US;
Austria) reported no difference and two (US; Australia) mixed
results.

Six studies (five US; England/Scotland) reported that late after
ABF volume of care increased, large in four studies and moderate
in one (but without reporting p-values) and significant in one (p<
0.01, but without reporting magnitude). Four studies (three US;
Australia) reported a decrease in volume of care, of which three
reported a large decrease but no p-values, and one reported p<
0.05. One US study reported no difference and one mixed results.
Study descriptions, main findings, and analyses tables are found in
Appendices 29, 30, 31 (see File S1).

Volume of Care Summary. Results regarding the impact of
ABF on volume of care showed high variability, with approxi-
mately the same number of studies showing an increase as
decrease both early and late after ABF was implemented. There
was no difference between US and international studies.

Discussion

Principal Findings

Our study is the first systematic review of the international
literature addressing the impact of activity-based funding of
hospitals. The evidence suggests no consistent impact of ABF on
mortality in either acute or post-acute care. There was no impact
on rates of readmission to hospital in the pooled analysis, but a
suggestion of an increase in readmission early after ABF from the
studies without poolable data. We found an apparent though
highly variable increase in reported severity of illness, and no
difference in volume of care, though this, too, was highly variable.
Our most notable finding was a large increase in admissions to
PAC after a hospital stay, though this appeared restricted to US

and not international settings.

Strengths and Limitations

Strengths of this review included: explicit eligibility criteria; a
comprehensive search that yielded a large number of eligible
studies; assessment of the credibility of each eligible study; a
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rigorous approach to data abstraction and summarization of
studies, both those that provided data amenable to statistical
analysis and those that did not; tests of @ priori hypotheses of
possible explanations for heterogeneity; and duplicate assessment
of eligibility, credibility, and data abstraction with third party
adjudication when necessary.

The main limitation of our review lies in the deficiencies of the
primary studies. The majority of eligible studies were before-after
studies; thus, when differences are evident, they may be the result
of temporal trends independent of ABF. This is of particular
concern because hospital funding reform is rarely implemented as
a solitary intervention. For instance, adoption of ABF in the
English NHS was accompanied by a wave of competitive internal
market reforms [90-92]. ABF introduction in the United States
was followed by a restructuring of peer review organizations to
externally audit physicians and hospitals for quality indicators
[93]. Other secular trends that may confound attribution of
outcome differences to ABF include changes in technology and
related shifts from inpatient to outpatient care, and changes in
other funding policies (for instance, funding for post-acute care).

Low credibility of many studies also limits strong inferences
from the evidence. Credibility problems included lack of
documentation of quality control and error rates in the admin-
istrative databases that provided data for the analyses; lack of
statistical adjustment and, when present, lack of comprehensive
and appropriate adjustment. However, we assessed whether the
higher quality studies yielded different results than the lower
quality studies. This was not the case, suggesting that inferences
can be drawn from the whole body of evidence. In addition, many
studies did not provide information necessary for inclusion in the
pooled statistical analysis, nor did they report on the magnitude of
effects, their statistical significance, or both. Inconsistency in study
results, and the failure of our a priori hypotheses to explain the
inconsistency, also decreases the strength of inferences from the
results. There may be concomitantly implemented policies (e.g.
quality improvement incentives) that may make it more likely that
jurisdictions will see the potential benefits and not the potential
harms of ABF; if this is so, our review provides no insight into what
these strategies may be.

Finally, another limitation is the danger that upcoding in ABF
settings led to differences in the recorded classification of severity
after ABF was implemented [19]. Generally, in observational
studies such as these, adjustment for key variables is crucial for
making causal inferences. In this case, to the extent that upcoding
exists, all adjusted analyses will be biased in favor of ABF. This
concern is somewhat ameliorated by the similarity of effects in the
adjusted and unadjusted analyses.

Relation to prior work

Prior reviews of ABF have shown variable results [2,4,24,94—
98]. This is not surprising since none was systematic or
comprehensive, and thus may be susceptible to study selection
bias.

Prior studies have consistently established that the transition to
ABF for hospitals initially decreased the length of hospital stay in
the US and internationally, though it appeared to stabilize after
the initial decrease [42,57,99]. Although we did not review this
evidence systematically, prior non-systematic reviews have been
highly consistent in their findings and conclusions. Accepting this
finding as definitive, we did not include length of hospital stay as
one of our outcomes.
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Implications of our Findings

Our results represent the best available evidence, and thus the
best guide for current decision-making regarding ABF. The results
demonstrate that strong claims of either benefits or harms of ABF
in the outcomes we studied are unwarranted. The appreciable
inconsistency of results across studies in most outcomes suggests
that there may be contexts in which ABF has substantial positive
or negative consequences. For example, it may be the case that
specific attributes of how ABF is implemented, such as with
activity limits, or policies of non-payment for readmissions, could
affect the outcomes we studied. We were not, however, able to
abstract and analyze data for contextual factors that clearly
explained differences in effect, and thus to determine the
circumstances in which ABF is likely to produce positive or
negative outcomes.

Reducing hospital length of stay is a worthwhile policy
objective. Unless there are clear and substantial negative
consequences to ABF, this alone might provide a rationale for its
implementation. Our review failed to identify compelling evidence
for such negative consequences, at least in terms of mortality or
hospital readmissions, although some studies raise the possibility of
detrimental effects on these outcomes under some circumstances.
Again, however, the evidence does not allow us to identify the
circumstances in which this is more likely to be the case.

ABF models have provided, in theory, a disincentive for
hospitals to re-admit patients quickly [8,100-102]. Our data,
however, provide low credibility evidence for a possible increase in
readmission early after the implementation of ABF. Results,
however, are highly variable and also consistent with no impact
whatsoever of ABF on readmission.

The evidence may be obscuring a true increase in readmissions.
For instance, patients may have been readmitted with a different
admission diagnosis to avoid financial penalties for excess
readmissions (even though this may attract charges of fraud)
[103-105]; others may have been held in hospital under “out-
patient observation status” but never technically readmitted
[106,107]. This interpretation speaks to the literature on the
opportunities for “gaming” under ABF systems [4,108], such as
the cataract unbundling we have described in the results [49]. It is
also possible that in response to earlier discharge, physicians
intensified their follow-up care, thereby preventing readmissions
[78]. The increased rate of discharge to post-acute care suggests
that more intensive or more frequent use of post-hospital care may
indeed have prevented an increase in readmission to acute care
hospitals.

Our robust finding that, at least in the US, ABF is associated
with increased discharge from hospital to PAC settings including
rehabilitation facilities, home health agencies, and other forms of
intermediate non-hospital health care suggests that introducing
ABF may come at a price for patients recently discharged from
acute care hospitals, but still needing care outside the hospital
sector before returning home. The finding is not unanticipated: a
funding model designed to reduce length of hospital stay provides
a powerful incentive to discharge patients not yet medically stable
enough to leave the health care system entirely.

Earlier discharge from hospital to PAC is not necessarily
undesirable: assuming there is sufficient post-acute care capacity to
meet demand it may be preferable for patients to enter a PAC
facility, or to return home earlier with professional home care,
rather than spend extra time in hospital. The danger, however, is
that if health care systems are not equipped to deal with the
additional burden of a potential 24% increase in patients requiring
some form of post-acute care following their earlier discharge, then
patients and their family caregivers at home will suffer [109]. Such
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a large increase in PAC admissions might also offset potential
savings from any improved efficiency in acute care settings.

Further evidence supporting the increase in PAC discharges in
the US following introduction of ABF includes the associated
proliferation of cost-based post-acute facilities and programs that
were initially exempt from ABF [110]. Between 1988 and 1997,
expenditures on PAC increased at an average annual rate of 25
percent [111]. The increase in patients discharged to PAC, even in
the US, may have been a temporary phenomenon. In 1997, the
passage of legislation dramatically altered Medicare’s PAC
payment policies, shifting payment to PAC providers from a
cost-basis to prospective payment. This change decreased the
financial incentive for PAC facilities to admit from hospital those
patients needing a relatively high intensity of care [112]. In an
effort to ensure that care is provided in the most appropriate
setting with shared resources, some health care systems are now
considering other forms of bundled payment, beyond ABF of
hospital-specific care, to cover the entire scope of services, across
settings and providers —before, during, and after hospitalization
— for a particular episode of care [113-113].

The evidence suggests that the rate of discharge to PAC may be
a phenomenon restricted to the US. The credibility of this sub-
group finding is, however, only moderate: although one of a
relatively small number of a priori hypotheses and unlikely to be
explained by chance (interaction p-value 0.04), the finding is based
on only three studies outside of the US and is not consistent (one
study conducted in Stockholm, Sweden showed a small but statis-
tically significant increase in discharge to PAC with ABF [84]).

In countries like the US, where a post-acute care sector was
highly developed as a policy response to the implementation of
ABF in hospitals in 1983, the patient route to PAC was well-
travelled. But in countries in which ABF is a more recent
innovation, such as Sweden [84], Italy [74], and Germany [56],
the apparent absence of increased PAC discharges suggests that
underlying system and cultural differences may influence the
impact of ABF. It may be, for instance, that having witnessed the
substantial PAC sector that developed to accommodate the
transformative effect of ABF in the US, European social service
support systems developed primarily outside the institutional
health care sector, meeting the post-acute care needs of patients at
home, through community caregivers, or by families’ shouldering
the care burden. It may also be that patients in some countries are
moved to PAC settings within the same hospital, thereby not being
counted as discharged to PAC. Funding design outside the US
may also have incorporated volume capping or volume growth
moderation strategies (e.g. tapering payment for additional
volume) which would have reduced the benefit to hospitals of
earlier discharge to PAC — but also would make it less likely to
shorten hospital stay [9].

Perhaps the most optimistic interpretation of the sub-group
difference between international and US studies in PAC settings
would be one of policy learning. Europe implemented ABF 20
years or more after the US. The US studies report data mostly
from the 1980s, and their relevance may be somewhat limited
given the refinements in ABF over time, such as the addition to the
DRG classification system of a severity measure that may have, for
example, increased the European LOS sufficiently that patients
require less PAC. Alternatively, perhaps we have yet to see the full
effect of ABF on Europe’s health care systems, especially in the
PAC sector. Published evidence about the development of
Europe’s PAC sector in the post-ABF era is scant [4]. That we
have only three international studies in our review further limits
the strength of any inferences about how ABIF impacts discharges
to PAC outside the US.
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The policy implications of our results are uncertain. Should
health systems now implementing ABF increase their capacity in
the PAC setting to accommodate anticipated PAC discharges? Or
can they anticipate that, as we found in the three international
studies, discharges to PAC may not increase? In jurisdictions with
limited informal networks of care providers or where community-
based services are generally less well-developed, the risk of
increased need for PAC facilities may be particularly high. If
funding changes give rise to new demands for PAC, and if social
protection systems are slow to adapt, hardship will follow. In
countries in which hospital funding is almost exclusively provided
by governments, but in which funding and delivery of post-acute
care is a mixed public-private enterprise with families frequently
paying out-of-pocket for long term care or home care services, any
shift of care out of hospital and into the community sector has the
potential to threaten equitable access to care.

The shortened LOS that appears to be associated with ABF
should, in theory, pave the way for increasing volume of care,
particularly number of admissions. Improving access to care by
reducing waiting times is one potential policy objective of ABF and
faster patient turnover could enable this. We found, however, no
difference in volume of care, particularly number of acute
admissions, with ABF, though the results were highly variable.

One concern, expressed by critics of ABF, is the potential to
threaten equity of access by creating “profitable” and “unprofit-
able” diagnoses, or procedures, or programs — and thus patients
— with resulting avoidance of unprofitable services [95,116,117].
For instance, one study found that following ABF implementation
in South Carolina, the provision of TURP surgery declined by
25% for the “old-old”” who tended to require longer hospital stays
and have more complications, but increased 100% for the “young-
old” [49]. To the extent that sicker patients are liable to be less
profitable, our analysis does not support this concern: we did not
find a decrease in severity of illness across populations admitted to
hospital before and after ABF. Rather, we found an overall
apparent increase, albeit highly variable, in the severity of illness.

This finding may be explained by differences in coding. Since
ABF models tend to adjust hospital compensation for acuity, there
is a financial incentive to code patients so they appear as sick as
possible, thus maximizing reimbursement. Upcoding may be
appropriate (if it represents legitimately better coding), question-
able, or inappropriate. In Germany, for example, the introduction
of ABF led to a very large increase in low birth weight babies and a
decrease in normal birth weight babies over a 5-year period, with
no biological or epidemiological explanation for this effect [118].
In the US, one study showed a decrease in overall case-fatality rate
with ABF, coupled with a large increase in volume of septicacmia
diagnoses, a combination highly suggestive of inappropriate
upcoding [54]. To the extent that inappropriate upcoding occurs,
it is likely to undermine at least one ABF policy objective:
controlling costs to payer.

Conclusions

Inferences regarding the impact of ABF are limited both by
inevitable study design constraints (randomized trails of ABF are
unlikely to be feasible) and by avoidable weaknesses in method-
ology of many studies. Further, the variation in results across
studies suggests that the impact of ABF may vary across settings,
though the evidence does not provide strong clues of the
determinants of differential effects. The ABF story thus provides
testimony to how modifications in health policy without adequate
evaluation leave their impact open to great uncertainty.
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The most compelling evidence of any impact on ABF is on an
initial, but likely not sustained, decrease in hospital length of stay
following introduction of ABF, a possible increase in readmissions,
and an increase in discharges to post-acute care. The latter impact
may be restricted to the introduction of ABF in the US. Other
effects are likely absent, or restricted to specific settings, and
possibly manifest in different directions depending on the setting.
Thus, the evidence on the variables we studied does not support
either strong advocacy for, or strong rejection of, a change to ABF
from other hospital funding methods.

Those considering adoption of ABF should be aware of the
probable increase in admissions to post-acute care and other
possible unintended adverse consequences that may arise. A
paucity of consistent and conclusive evidence on the outcomes we
studied, however, does not allow a jurisdiction to predict if ABF
would be harmless. To this extent, despite the long and extensive
experience, changing to an ABF system represents a leap of faith.

Supporting Information

File S1 Appendices 1-31.
(PDF)

Checklist S1 PRISMA Checklist.
(DOC)

Protocol S1
DOCX)

Acknowledgments

Lisa Buckingham (data abstraction form programmer); Qi Zhou
(performed meta-analysis in consultation with research team); Lehana
Thabane (statistical consultation); Linn Brandt, Alonso Carrasco, Wout de
Boer, Markus Faulhaber, Toshi Furukawa, Alfonso Iorio, Annette
Kristiansen, Ingmarie Skoglund, Jong Soue You, Per Olav Vandvik,
Yuying Zhang (language translation); Canadian Doctors for Medicare,
Health Quality Ontario (knowledge translation partners).

Author Contributions

Conceived of project: KSP DM IAD. Secured funds: KSP DM IAD GHG.
Directed research project: KSP DM GHG. Served as PI: KSP. Directed
methodology: GHG. Gave extensive input on methodology: TA. Research
Coordinator and managed database: TS. Developed literature search
terms: NB. Consultation on literature search terms development: KSP
DM. Conducted literature search: NB. Screened titles/abstracts and full
texts: KSP TA DM TS SMM APM. Abstracted data: TA SMM APM AA
AB AAH RAJ AM AN RAS. Analyzed data in consultation with
statistician: KSP TA TS GHG. Contributed to meta-analysis in
consultation with statistician who performed meta-analysis: TA TS
GHG. Analyzed non-pooled data: KSP GHG. Interpreted data: KSP
TA DM TS AM JNL JYY SJD GHG. Wrote first draft: KSP TA DM.
Reviewed and contributed to revisions of draft manuscript: KSP TA DM
TS SMM APM AA AB AAH RAJ AM AN RAS NB IAD JNL JJY SJD
GHG. Major contributors to final manuscript: KSP TA DM GHG.
Approved final version of manuscript: KSP TA DM TS SMM APM AA
AB AAH RAJ AM AN RAS NB IAD JNL JJY SJD GHG. Attended all or
some of weekly teleconferences and face-to-face meetings over two years:
KSP TA DM TS SMM APM AA AB AAH RAJ AM AN RAS NB IAD
JNL JJY SJD GHG. Led end-of-grant knowledge translation: DM.
Consultation on end-of-grant knowledge translation: KSP. Guarantors
affirming that this manuscript is an honest, accurate, and transparent
account of the study being reported; that no important aspects of the study
have been omitted; and that any discrepancies from the study as planned
have been explained: KSP GHG.

October 2014 | Volume 9 | Issue 10 | €109975



References

1.

20.

21.

Canadian Institute for Health Information (2009) Health Care in Canada
2009: A decade in review. Ottawa, Ont. Available: https://secure.cihi.ca/free_
products/HCIC_2009_Web_e.pdf Accessed 2013 July 11.

. O'Reilly J, Busse R, Hakkinen U, Or Z, Street A, et al. (2012) Paying for

hospital care: the experience with implementing activity-based funding in five
European countries. Health Econ Policy Law 7: 73-101.

. Canadian Institute for Health Information, Activity-Based Funding Unit.

(2010) A primer on activity-based funding. Ottawa (ON): The Institute
Available: http://www.cihi.ca/ CIHI-ext-portal/pdf/internet/ primer_activity_
based_fund_en Accessed 2013 July 22.

. Busse R, Geissler A, QuentinW, Wiley M, eds. (2011) Diagnosis-Related

Groups in Europe: Moving towards Transparency, Efficiency and Quality in
Hospitals. Maidenhead, England: World Health Organization on behalf of
European Observatory on Health Systems and Policies Series, McGraw Hill,
Open University Press. Available: http://www.curo.who.int/__data/assets/
pdf_file/0004/162265/¢96538.pdf Accessed 2014 March 21.

. Palmer KS, Martin D, Guyatt GH (2013) Prelude to a systematic review of

activity-based funding of hospitals: potential effects on cost, quality, access,
efficiency, and equity. Open Medicine 7: ¢94-¢97.

. Tan S8, Serden L, Geissler A, van Ineveld, M., Redekop K, et al. (2011)

DRGs and cost accounting: Which is driving which? In: Busse R, Geissler A,
QuentinW, Wiley M, eds. Diagnosis-Related Groups in Europe: Moving
towards Transparency, Efficiency and Quality in Hospitals. Maidenhead,
England: World Health Organization on behalf of European Observatory on
Health Systems and Policies Series, McGraw Hill, Open University Press.
Available: http://www.euro.who.int/__data/assets/pdf_file/0004/162265/
€96538.pdf Accessed: 2014 March 21.

. Mayes R (2007) The origins, development, and passage of Medicare’s

revolutionary prospective payment system. ] Hist Med Allied Sci 62: 21-55.

. (1983) Medicare program; prospective payments for Medicare inpatient

hospital services-HCFA. Interim final rule with comment period. Fed Regist
48: 39752-39890.

. Canadian Institute for Health Information (2013) The Why, the What and the

How of Activity-Based Funding in Canada: A Resource for Health System
Funders and Hospital Managers. Ottawa, ON: The Institute. Available:
https://secure.cihi.ca/free_products/ActivityBasedFundingManualEN-web_
Nov2013.pdf Accessed 2013 July 21.

. Tan SS, van Ineveld M, Redekop K, Hakkaart-van Roijen L (2010) Structural

reforms and hospital payment in the Netherlands. Euro Observer 12(3): 7-9.
Available: http://eurodrg.projects.tu-berlin.de/publications/Structural re-
forms and hospital payment in the Netherland1.pdf Accessed 2014 March 21.

. Kobel C, Thuilliez J, Bellanger M, Pfeiffer K-P (2011) DRG systems and

similar patient classification systems in Europe. In: Busse R, Geissler A,
QuentinW, Wiley M, eds. Diagnosis-Related Groups in Europe: Moving
towards Transparency, Efficiency and Quality in Hospitals [Internet].
Maidenhead, England: World Health Organization on behalf of European
Observatory on Health Systems and Policies Series, McGraw Hill, Open
University Press. pp. 37-58. Available: http://www.curo.who.int/__data/
assets/pdf_file/0004/162265/¢96538.pdf Accessed 2014 March 20.

. Chulis GS (1991) Assessing Medicare’s prospective payment system for

hospitals. Med Care Rev 48: 167-206.

. US Congress, Office of Technology Assessment (1995) Hospital Financing in

Seven Countries. OTA-BP-H-148, Washington, DC: U.S. Government
Printing Office, p. 139. Available: http://ota.fas.org/reports/9562.pdf Ac-
cessed 2014 September 24.

. Biorn E, Hagen TP, Iversen T, Magnussen J (2010) How different are hospitals’

responses to a financial reform? The impact on efficiency of activity-based
financing. Health Care Manag Sci 13: 1-16.

. Yin J, Luras H, Hagen TP, Dahl FA (2013) The effect of activity-based

financing on hospital length of stay for elderly patients suffering from heart
diseases in Norway. BMC Health Serv Res 13: 172.

. Schuetz P, Albrich WC, Suter I, Hug BL, Christ-Crain M, et al. (2011) Quality

of care delivered by fee-for-service and DRG hospitals in Switzerland in
patients with community-acquired pneumonia. Swiss Med Wkly 141: w13228.

. Carroll NV, Erwin WG (1990) Effect of the prospective-pricing system on drug

use in Pennsylvania long-term-care facilities. Am J Hosp Pharm 47: 2251

2254.

. Qian X, Russell LB, Valiyeva E, Miller JE (2011) "Quicker and sicker" under

Medicare’s prospective payment system for hospitals: new evidence on an old
issue from a national longitudinal survey. Bull Econ Res 63: 1-27.

. Dafny LS (2005) How do hospitals respond to price changes? American

Economic Review 95: 1525-1547.

Berta P, Callea G, Martini G, Vittadini G (2009) The Effects of Upcoding,
Cream Skimming and Readmission on the Italian Hospitals Efficiency: a
Population-based Investigation. Munich Personal RePEc Archive; 17671: 1—
42. Available: http://mpra.ub.uni-muenchen.de/17671/1/MPRA_paper_
17671.pdf Accessed 2014 March 20.

Newhouse JP (1989) Do unprofitable patients face access problems? Health
Care Financ Rev 11: 33-42.

. Ellis RP (1998) Creaming, skimping and dumping: provider competition on the

intensive and extensive margins. J Health Econ 17: 537-555.

PLOS ONE | www.plosone.org

12

23.

24.

25.

29.

30.

31.

32.

33.

34.

36.

37.

38.

39.

40.

41.

42.

44.

46.

47.

48.

49.

50.

51,

Activity-Based Funding of Hospitals Systematic Review

Sutherland JM, Repin N, Crump TR (2012) Reviewing the potential roles of
financial incentives for funding healthcare in Canada. Ottawa (ON): Canadian
Foundation for Healthcare Improvement. Available: http://www.cfhi-fcass.ca/
publicationsandresources/researchreports/ArticleView/ 12-12-21/bec64e56-
ce47-43¢9-b05c-98186051731d.aspx Accessed 2014 March 20.

Moreno-Serra R, Wagstaff' A (2010) System-wide impacts of hospital payment
reforms: evidence from Central and Eastern Europe and Central Asia. J Health
Econ 29: 585-602.

Eijkenaar F, Emmert M, Scheppach M, Schoffski O (2013) Effects of pay for
performance in health care: a systematic review of systematic reviews. Health
Policy 110: 115-130.

5. Fleiss JL (1993) The statistical basis of meta-analysis. Stat Methods Med Res 2:

121-145.

. Higgins JP, Thompson SG, Decks JJ, Altman DG (2003) Measuring

inconsistency in meta-analyses. BMJ 327: 557-560.

. Researchers of the Italian Group of Pharmaco-epidemiology in the Aged

(GIFA) (1996) [Characteristics of hospitalization of aged patients before and
after introduction of the prospective payment (DRG-ROD system)]. Ann Ital
Med Int 11: 220-227.

Brizioli E, Fraticelli A, Marcobelli A, Paciaroni E (1996) Hospital payment
system based on diagnosis related groups in Italy: early effects on elderly
patients with heart failure. Arch Gerontol Geriatr 23: 347-355.

Busato A, von Below G (2010) The implementation of DRG-based hospital
reimbursement in Switzerland: A population-based perspective. Health Res
Policy Syst 8: 31.

Carroll NV, Erwin WG (1987) Patient shifting as a response to Medicare
Prospective Payment. Med Care 25: 1161-1167.

Cutler DM (1995) The Incidence of Adverse Medical Outcomes under
Prospective Payment. Econometrica 63: 29-50.

DesHarnais S, Chesney J, Fleming S (1988) Trends and regional variations in
hospital utilization and quality during the first two years of the prospective
payment system. Inquiry 25: 374-382.

DesHarnais S, Hogan AJ, McMahon LF, Jr., Fleming S (1991) Changes in
rates of unscheduled hospital readmissions and changes in efficiency following
the introduction of the Medicare prospective payment system. An analysis
using risk-adjusted data. Eval Health Prof 14: 228-252.

DesHarnais S, Kobrinski E, Chesney J, Long M, Ament R, et al. (1987) The
early effects of the prospective payment system on inpatient utilization and the
quality of care. Inquiry 24: 7-16.

DesHarnais SI, Schumacher D (1991) The effects of the Medicare PPS on
vulnerable subgroups of psychiatric patients treated in short-term general
hospitals. QRB Qual Rev Bull 17: 261-268.

DesHarnais SI, Wroblewski R, Schumacher D (1990) How the medicare
prospective payment system affects psychiatric patients treated in short-term
general hospitals. Inquiry 27: 382-388.

Draper D, Kahn KL, Reinisch EJ, Sherwood MJ, Carney MF, et al. (1990)
Studying the effects of the DRG-based prospective payment system on quality
of care. Design, sampling, and fieldwork. JAMA 264: 1956-1961.

Easton LS, Cogen R, Fulcomer M (1991) Effect of Medicare prospective
payment system on a home health agency: changes in patient population and
services provided. Appl Nurs Res 4: 107-112.

Eggers PW (1987) Prospective payment system and quality: early results and
research strategy. Health Care Financ Rev Spec No: 29-37.

Epstein AM, Bogen J, Dreyer P, Thorpe KE (1991) Trends in length of stay
and rates of readmission in Massachusetts: implications for monitoring quality
of care. Inquiry 28: 19-28.

Farrar S, Yi D, Sutton M, Chalkley M, Sussex J, et al. (2009) Has payment by
results affected the way that English hospitals provide care? Difference-in-
differences analysis. BMJ 339: h3047.

. Fitzgerald JF, Fagan LF, Tierney WM, Dittus RS (1987) Changing patterns of

hip fracture care before and after implementation of the prospective payment
system. JAMA 258: 218-221.

Fitzgerald JF, Moore PS, Dittus RS (1988) The care of elderly patients with hip
fracture. Changes since implementation of the prospective payment system.

N Engl J Med 319: 1392-1397.

. Frick U, Barta W, Binder H (2001) [Hospital financing in in-patient psychiatry

via DRG-based prospective payment-The Salzburg experience]. Psychiatr
Prax 28 Suppl 1: S55-62.

Friedman B, Farley D (1995) Strategic responses by hospitals to increased
financial risk in the 1980s. Health Serv Res 30: 467-488.

Fuchs PC, Gustafson ME (1986) Significance of nosocomial infection rates in
the era of DRGs. Infect Control 7: 506-507.

Gaumer GL, Stavins J (1992) Medicare use in the last ninety days of life. Health
Serv Res 26: 725-742.

Gay EG, Kronenfeld JJ (1990) Regulation, retrenchment-the DRG experience:
problems from changing reimbursement practice. Soc Sci Med 31: 1103-1118.
Gay EG, Kronenfeld JJ, Baker SL (1994) Increasing home health service
referrals, boon or bane? Home Health Care Serv Q 14: 49-67.

Gerety MB, Soderholm-Difatte V, Winograd CH (1989) Impact of prospective
payment and discharge location on the outcome of hip fracture. ] Gen Intern

Med 4: 388-391.

October 2014 | Volume 9 | Issue 10 | €109975


https://secure.cihi.ca/free_products/HCIC_2009_Web_e.pdf
https://secure.cihi.ca/free_products/HCIC_2009_Web_e.pdf
http://www.cihi.ca/CIHI-ext-portal/pdf/internet/primer_activity_based_fund_en
http://www.cihi.ca/CIHI-ext-portal/pdf/internet/primer_activity_based_fund_en
http://www.euro.who.int/__data/assets/pdf_file/0004/162265/e96538.pdf
http://www.euro.who.int/__data/assets/pdf_file/0004/162265/e96538.pdf
http://www.euro.who.int/__data/assets/pdf_file/0004/162265/e96538.pdf
http://www.euro.who.int/__data/assets/pdf_file/0004/162265/e96538.pdf
https://secure.cihi.ca/free_products/ActivityBasedFundingManualEN-web_Nov2013.pdf
https://secure.cihi.ca/free_products/ActivityBasedFundingManualEN-web_Nov2013.pdf
http://eurodrg.projects.tu-berlin.de/publications/Structural
http://www.euro.who.int/__data/assets/pdf_file/0004/162265/e96538.pdf
http://www.euro.who.int/__data/assets/pdf_file/0004/162265/e96538.pdf
http://ota.fas.org/reports/9562.pdf
http://mpra.ub.uni-muenchen.de/17671/1/MPRA_paper_17671.pdf
http://mpra.ub.uni-muenchen.de/17671/1/MPRA_paper_17671.pdf
http://www.cfhi-fcass.ca/publicationsandresources/researchreports/ArticleView/12-12-21/bec64e56-ce47-43c9-b05c-98186051731d.aspx
http://www.cfhi-fcass.ca/publicationsandresources/researchreports/ArticleView/12-12-21/bec64e56-ce47-43c9-b05c-98186051731d.aspx
http://www.cfhi-fcass.ca/publicationsandresources/researchreports/ArticleView/12-12-21/bec64e56-ce47-43c9-b05c-98186051731d.aspx

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Gianfrancesco FD (1990) Prospective payment system and other effects on post-
hospital services. Health Care Financ Rev 12: 37-54.

Guterman S, Eggers PW, Riley G, Greene TF, Terrell SA (1988) The first 3
years of Medicare prospective payment: an overview. Health Care Financ Rev
9: 67-77.

Helms CM (1987) A pseudo-epidemic of septicemia among Medicare patients
in Iowa. Am J Public Health 77: 1331-1332.

Hing E (1989) Effects of the prospective payment system on nursing homes.
Vital Health Stat 13: 1-38.

Jauss M, Hamann GF, Claus D, Misselwitz B, Kugler C, et al. (2010) [Billing

based on a case-based lump sum for stroke. Did this lead to discharge of
patients in a worse clinical condition?]. Nervenarzt 81: 218-225.

Kahn KL, Keeler EB, Sherwood M]J, Rogers WH, Draper D, et al. (1990)
Comparing outcomes of care before and after implementation of the DRG-
based prospective payment system. JAMA 264: 1984-1988.

Kanda K, Mezey M (1991) Registered nurse staffing in Pennsylvania nursing
homes: comparison before and after implementation of Medicare’s Prospective
Payment System. Gerontologist 31: 318-324.

Kane JT, Gallaher AJ, Davis DM, Cummings V (1987) Diagnostic-related
groups: their impact on an inpatient rehabilitation program. Arch Phys Med
Rehabil 68: 833-836.

Keeler EB, Rubenstein LV, Kahn KL, Draper D, Harrison ER, et al. (1992)
Hospital characteristics and quality of care. JAMA 268: 1709-1714.

Kerr GD, Dunt D, Gordon IR (1998) Effect of casemix funding on outcomes in
patients admitted to hospital with suspected unstable angina. Med J Aust 168:
57-60.

Leibson C, Naessens JM, Krishan I, Campion ME, Ballard D (1990)
Disposition at discharge and 60-day mortality among elderly people following
shorter hospital stays: a population-based comparison. Gerontologist 30: 316—
322.

Leibson CL, Naessens JM, Campion ME, Krishan I, Ballard DJ (1991) Trends
in elderly hospitalization and readmission rates for a geographically defined
population: pre- and post-prospective payment. J Am Geriatr Soc 39: 895-904.
Lewis MA, Leake B, Leal-Sotelo M, Clark V (1987) The initial effects of the
prospective payment system on nursing home patients. Am J Public Health 77:
819-821.

Long MJ, Chesney JD, Ament RP, DesHarnais SI, Fleming ST, et al. (1987)
The effect of PPS on hospital product and productivity. Med Care 25: 528—
538.

Long MJ, Chesney JD, Fleming ST (1989) Were hospitals selective in their
product and productivity changes? The top 50 DRGs after PPS. Health Serv
Res 24: 615-641.

Long M]J, Chesney JD, Fleming ST (1990) A reassessment of hospital product
and productivity changes over time. Health Care Financ Rev 11: 69-77.

. Louis DZ, Yuen EJ, Braga M, Cicchetti A, Rabinowitz C, et al. (1999) Impact

of a DRG-based hospital financing system on quality and outcomes of care in
Italy. Health Serv Res 34: 405-415.

. Manton KG, Liu K (1990) Recent changes in service use patterns of disabled

Medicare beneficiaries. Health Care Financ Rev 11: 51-66.

. Manton KG, Vertrees JC, Wrigley JM (1990) Changes in health service use

and mortality among U.S. elderly in 1980-1986. J Aging Health 2: 131-156.
Manton KG, Woodbury MA, Vertrees JC, Stallard E (1993) Use of Medicare
services before and after introduction of the prospective payment system.
Health Serv Res 28: 269-292.

Mayer-Oakes SA, Oye RK, Leake B, Brook RH (1988) The early effect of
Medicare’s prospective payment system on the use of medical intensive care
services in three community hospitals. JAMA 260: 3146-3149.

Morrisey MA, Sloan FA, Valvona ] (1988) Medicare prospective payment and
posthospital transfers to subacute care. Med Care 26: 685-698.

Onder G, Bernabei R, Cesari M, Gambassi G (2001) Prospective payment
system and hospitalization for pneumonia in Italy. Arch Intern Med 161:
1918-1919.

Palmer RM, Saywell RM, Jr., Zollinger TW, Erner BK, LaBov AD, et al.
(1989) The impact of the prospective payment system on the treatment of hip
fractures in the elderly. Arch Intern Med 149: 2237-2241.

Pfeiffer D, Christian P (1987) Impact of the federal prospective payment system
upon long-term care related Medicare patients. ] Health Hum Resour Adm 10:
115-146.

Ray WA, Griffin MR, Baugh DK (1990) Mortality following hip fracture
before and after implementation of the prospective payment system. Arch
Intern Med 150: 2109-2114.

Rich MW, Freedland KE (1988) Effect of DRGs on three-month readmission
rate of geriatric patients with congestive heart failure. Am J Public Health 78:
680-682.

Rogers WH, Draper D, Kahn KL, Keeler EB, Rubenstein LV, et al. (1990)
Quality of care before and after implementation of the DRG-based prospective
payment system. A summary of effects. JAMA 264: 1989-1994.

Schmidt SM, Guo L, Scheer SJ (2002) Changes in the status of hospitalized
stroke patients since inception of the prospective payment system in 1983. Arch
Phys Med Rehabil 83: 894-898.

Shmueli A, Intrator O, Israeli A (2002) The effects of introducing prospective
payments to general hospitals on length of stay, quality of care, and hospitals’
income: the early experience of Israel. Soc Sci Med 55: 981-989.

PLOS ONE | www.plosone.org

13

82.

83.

84.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

Activity-Based Funding of Hospitals Systematic Review

Sloan FA, Morrisey MA, Valvona J (1988) Case shifting and the Medicare
Prospective Payment System. Am J Public Health 78: 553-556.

South M (1997) Reduction in length of hospital stay for acute childhood asthma
associated with the introduction of casemix funding. Med J Aust 167: 11-13.
Stromberg L, Ohlen G, Svensson O (1997) Prospective payment systems and
hip fracture treatment costs. Acta Orthop Scand 68: 6-12.

. Van Gelder S, Bernstein J (1986) Home health care in the era of hospital

prospective payment: some early evidence and thoughts about the future. Pride
Inst J Long Term Home Health Care 5: 3-11.
von Eiff W, Schuring S, Greitemann B, Karoff M (2011) [REDIA-impacts of
DRG introduction in the acute sector on medical rehabilitation]. Rehabilita-
tion (Stuttg) 50: 214-221.
Weinberger M, Ault KA, Vinicor F (1988) Prospective reimbursement and
diabetes mellitus. Impact upon glycemic control and utilization of health
services. Med Care 26: 77-83.
Wells KB, Rogers WH, Davis LM, Kahn K, Norquist G, et al. (1993) Quality
of care for hospitalized depressed elderly patients before and after
implementation of the Medicare Prospective Payment System. Am J Psychiatry
150: 1799-1805.
Xiao J, Lee A, Vemuri SR, Beaver C (2000) An assessment of the effects of
casemix funding on hospital utilisation: a Northern Territory perspective. Aust
Health Rev 23: 122-136.
Brereton L, Vasoodaven V (2010) The Impact of the NHS Market: an
overview of the literature. London: Civitas Available: http://www.civitas.org.
uk/nhs/download/Civitas_LiteratureReview_NHS_market_Feb10.pdf Ac-
cessed 2014 March 24.
Roland M, Rosen R (2011) English NHS embarks on controversial and risky
market-style reforms in health care. N Engl ] Med 364: 1360-1366.
Enthoven AC (1991) Internal market reform of the British National Health
Service. Health Aff (Millwood) 10: 60-70.
LoGerfo JP (1990) The prospective payment system and quality. No skeletons
in the closet. JAMA 264: 1995-1996.
Street A, Vitikainen K, Bjorvatn A, Hvenegaard A (2007) Introducing activity-
based financing: a review of experience in Australia, Denmark, Norway and
Sweden [Internet]. CHE research paper 30. Centre for Health Economics,
University of York Available: http://www.york.ac.uk/media/che/documents/
papers/researchpapers/rp30_introducing_activity-based_financing.pdf Ac-
cessed 2013 September 15.
Cohen M, McGregor M, Ivanova I, Kinkaid C (2013) Beyond the hospital
walls: Activity-based funding versus integrated health care reform [Internet].
Vancouver, BC: Canadian Centre for Policy Alternatives, Available: http://
www.policyalternatives.ca/sites/ default/files/uploads/publications/BC  Of-
fice/2012/01/CCPA-BC_ABF_2012.pdf Accessed 2013 July 2.
Canadian Institute for Health Information (2013) Evaluating the Impact of
Activity-Based Funding on Health System Performance. Ottawa, Ont.; The
Institute, Available: http://www.cihi.ca/ CIHI-ext-portal/pdf/internet/
EVALUATING_IMPACT_ABF_EN Accessed 2013 July 11.
Sutherland JM (2011) Hospital payment mechanisms an overview and options
for Canada. CHSRF Series on Cost Drivers and Health System Efficiency:
Paper 4. Ottawa, ON: Canadian Health Services Research Foundation.
Available: http://www.cfhi-fcass.ca/Libraries/Hospital_Funding_docs/
CHSRF-Sutherland-HospitalFundingENG.sflb.ashx Accessed 2014 March 21.
Ettelt S, Thomson S, Nolte E, Mays N (2006) Reimbursing highly specialised
hospital services: the experience of activity-based funding in eight countries. A
report commissioned the Department of Health and prepared by the London
School of Hygiene and Tropical Medicine, London. Available: http://
researchonline.lshtm.ac.uk/5510/ Accessed 2014 September 21.
Coulam RF, Gaumer GL (1991) Medicare’s prospective payment system: a
critical appraisal. Health Care Financ Rev Annu Suppl: 45-77.
Laderman M, Loehrer S, McCarthy D (2013) The Effect of Medicare
Readmissions Penalties on Hospitals’ Efforts to Reduce Readmissions:
Perspectives from the Field. In: The Commonwealth Fund. New York, NY:
The Commonwealth Fund. Available: http://www.commonwealthfund.org/
Blog/2013/Feb/ The-Effect-of-Medicare-Readmissions-Penalties-on-Hospitals.
aspx Accessed 2014 March 21.
Averill RF, McCullough EC, Hughes JS, Goldfield NI, Vertrees JC, et al.
(2009) Redesigning the Medicare Inpatient PPS to Reduce Payments to
Hospitals with High Readmission Rates. Health Care Financing Review 30: 1
15.
Centers for Medicare & Medicaid Services Readmissions Reduction Program
(2013) In: CMS.gov Centers for Medicare & Medicaid Services. Baltimore,
MD Centers for Medicare & Medicaid Services. Available: http://www.cms.
gov/Medicare/Medicare-Fee-for-Service-Payment/AcutelnpatientPPS/
Readmissions-Reduction-Program.html Accessed 2014 March 21.
U.S. Department of Health & Human Services (2013 May 14) Medicare Fraud
strike force charges 89 individuals for approximately $223 million in false
billing. In: HHS.gov U.S. Department of Health & Human Services, Available:
http://www.hhs.gov/news/press/2013pres/05/20130514a.html  Accessed
2014 March 21.
Bresnick J (2013 Aug 15) Knee and hip replacement readmissions may cost
$265,000. In: EHRIntelligence.com. Danvers, MA. Xtelligent Media, LLC.
Available from: http://ehrintelligence.com/2013/08/15/knee-and-hip-
replacement-readmissions-may-cost-265000/ Accessed 20114 March 21.

October 2014 | Volume 9 | Issue 10 | €109975


http://www.civitas.org.uk/nhs/download/Civitas_LiteratureReview_NHS_market_Feb10.pdf
http://www.civitas.org.uk/nhs/download/Civitas_LiteratureReview_NHS_market_Feb10.pdf
http://www.york.ac.uk/media/che/documents/papers/researchpapers/rp30_introducing_activity-based_financing.pdf
http://www.york.ac.uk/media/che/documents/papers/researchpapers/rp30_introducing_activity-based_financing.pdf
http://www.policyalternatives.ca/sites/default/files/uploads/publications/BC
http://www.policyalternatives.ca/sites/default/files/uploads/publications/BC
http://www.cihi.ca/CIHI-ext-portal/pdf/internet/EVALUATING_IMPACT_ABF_EN
http://www.cihi.ca/CIHI-ext-portal/pdf/internet/EVALUATING_IMPACT_ABF_EN
http://www.cfhi-fcass.ca/Libraries/Hospital_Funding_docs/CHSRF-Sutherland-HospitalFundingENG.sflb.ashx
http://www.cfhi-fcass.ca/Libraries/Hospital_Funding_docs/CHSRF-Sutherland-HospitalFundingENG.sflb.ashx
http://researchonline.lshtm.ac.uk/5510/
http://researchonline.lshtm.ac.uk/5510/
http://www.commonwealthfund.org/Blog/2013/Feb/The-Effect-of-Medicare-Readmissions-Penalties-on-Hospitals.aspx
http://www.commonwealthfund.org/Blog/2013/Feb/The-Effect-of-Medicare-Readmissions-Penalties-on-Hospitals.aspx
http://www.commonwealthfund.org/Blog/2013/Feb/The-Effect-of-Medicare-Readmissions-Penalties-on-Hospitals.aspx
http://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/AcuteInpatientPPS/Readmissions-Reduction-Program.html
http://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/AcuteInpatientPPS/Readmissions-Reduction-Program.html
http://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/AcuteInpatientPPS/Readmissions-Reduction-Program.html
http://www.hhs.gov/news/press/2013pres/05/20130514a.html
http://ehrintelligence.com/2013/08/15/knee-and-hip-replacement-readmissions-may-cost-265000/
http://ehrintelligence.com/2013/08/15/knee-and-hip-replacement-readmissions-may-cost-265000/

105.

106.
107.

108.

109.

110.

Office of Inspector General. (ND) Management Challenge 5: Fighting Fraud
and Waste in Medicare Parts A & B. In: Top management & performance
challenges. U.S Department of Health & Human Services. Available from:
http://oig.hhs.gov/reports-and-publications/top-challenges/2013/ challenge05.
asp Accessed 2014 March 21.

Carlson J (2013) Faulty gauge? Mod Healthc 43: 6-7, 1.

Dishonest Hospitals Sidestep Medicare Readmission Penalties by Submitting
Claims for Inappropriate Observation Stays (2013) In: Nolan Auerbach and
White: Medicare Fraud BLOG. [place unknown]. Available: http://medicare-
fraud.net/dishonest-hospitals-sidestep-medicare-readmission-penalties-by-
submitting-claims-for-inappropriate-observation-stays/ Accessed 2014 March
21.

Center for Public Integrity (2013) Cracking the codes. Washington, DC: Center
for Public Integrity, Available: https://s3.amazonaws.com/iw-files/
documents/pdfs/ CPI+Cracking+the+Codes.pdf Accessed 2014 March 24.
U.S. Department of Health and Human Services (HHS), Office of Inspector
General. (2014 February) Adverse events in skilled nursing facilities: national
incidence among Medicare beneficiaries. Report No.: OEI-06-11-00370.
Available: https://oig.hhs.gov/oei/reports/oei-06-11-00370.pdf Accessed
2014 March 24.

DeJong G (2010) Bundling acute and postacute payment: from a culture of
compliance to a culture of innovation and best practice. Phys Ther 90: 658-662.

PLOS ONE | www.plosone.org

14

111.

112.

113.

114.

115.

116.

117.

118.

Activity-Based Funding of Hospitals Systematic Review

Buntin MB, Colla CH, Escarce JJ (2009) Effects of payment changes on trends
in post-acute care. Health Serv Res 44: 1188-1210.

Murkofsky RL, Phillips RS, McCarthy EP, Davis RB, Hamel MB (2003)
Length of stay in home care before and after the 1997 Balanced Budget Act.
JAMA 289: 2841-2848.

Hussey PS, Ridgely MS, Rosenthal MB (2011) The PROMETHEUS bundled
payment experiment: slow start shows problems in implementing new payment
models. Health Aff (Millwood) 30: 2116-2124.

Ackerly DC, Grabowski DC (2014) Post-acute care reform-beyond the ACA.
N Engl J] Med 370: 689-691.

Welch WP (1998) Bundled Medicare payment for acute and postacute care.
Health Aff (Millwood) 17: 69-81.

Long M]J, Chesney JD, Fleming ST (1993) Profitable and unprofitable DRGs:
the implications for access. Health Serv Manage Res 6: 61-69.

Day B (2007) Letter from the National Health Service Consultants Association.
In: CUPE 50 [Internet]. Ottawa, ON: CUPE. Available from: http://cupe.ca/
health-care/NHSCAletter Accessed 2014 March 21.

Abler S, Verde P, Stannigel H, Mayatepek E, Hoehn T (2011) Effect of the
introduction of diagnosis related group systems on the distribution of admission
weights in very low birthweight infants. Archives of Disease in Childhood-Fetal
and Neonatal Edition 96: F186-F189.

October 2014 | Volume 9 | Issue 10 | €109975


http://oig.hhs.gov/reports-and-publications/top-challenges/2013/challenge05.asp
http://oig.hhs.gov/reports-and-publications/top-challenges/2013/challenge05.asp
http://medicare-fraud.net/dishonest-hospitals-sidestep-medicare-readmission-penalties-by-submitting-claims-for-inappropriate-observation-stays/
http://medicare-fraud.net/dishonest-hospitals-sidestep-medicare-readmission-penalties-by-submitting-claims-for-inappropriate-observation-stays/
http://medicare-fraud.net/dishonest-hospitals-sidestep-medicare-readmission-penalties-by-submitting-claims-for-inappropriate-observation-stays/
https://s3.amazonaws.com/iw-files/documents/pdfs/CPI+racking+he+odes.pdf
https://s3.amazonaws.com/iw-files/documents/pdfs/CPI+racking+he+odes.pdf
https://oig.hhs.gov/oei/reports/oei-06-11-00370.pdf
http://cupe.ca/health-care/NHSCAletter
http://cupe.ca/health-care/NHSCAletter

