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Abstract

OBJECTIVE—To assess the financial impact of the 2008 Hospital-Acquired Conditions 

Initiative’s pressure ulcer payment changes on Medicare and other payors.
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DESIGN, SETTING AND PARTICIPANTS—Retrospective before-and-after study of all-payor 

statewide administrative data for >2.4 million annual adult discharges from 311 nonfederal acute-

care California hospitals in 2007 and 2009, using the Healthcare Cost and Utilization Project State 

Inpatient Datasets. We assessed how often and by how much the 2008 payment changes for 

pressure ulcers affected hospital payment.

MEASUREMENTS—Pressure ulcer rates and hospital payment changes

RESULTS—Hospital-acquired pressure ulcer rates were very low (0.28%) in 2007 and 2009; 

present-on-admission pressure ulcer rates increased from 2.35% in 2007 to 3.00% in 2009. By 

clinical stage of pressure ulcer (available in 2009), hospital-acquired stage III–IV ulcers occurred 

in 603 discharges (0.02%); 60,244 discharges (2.42%) contained other pressure ulcer diagnoses. 

Payment removal for stage III–IV hospital-acquired ulcers reduced payment in 75 (0.003%) 

discharges for a statewide payment decrease of $310,444 (0.001%) for all payors and $199,238 

(0.001%) for Medicare. For all other pressure ulcers, the Hospital-Acquired Conditions Initiative 

reduced hospital payment in 20,246 (0.81%) cases (including 18,953 cases with present-on-

admission ulcers) reducing statewide payment by $62,538,586 (0.21%) for all payors and 

$47,237,984 (0.32%) for Medicare.

CONCLUSION—The total financial impact of the 2008 payment changes for pressure ulcers was 

negligible. Most payment decreases occurred by removal of comorbidity payments for present-on-

admission pressure ulcers other than stages III–IV. The removal of payment for hospital-acquired 

stage III–IV ulcers was more than 200 times less than the removal of payment for other types of 

pressure ulcers that occurred in implementation of the Hospital-Acquired Conditions Initiative.
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Pressure ulcers (i.e., “bed sores”) are skin or tissue injuries over bony prominences, due to 

pressure and/or shear, ranging in severity from stage I (non-blanchable erythematous intact 

skin) to stage IV (with full-thickness tissue loss exposing bone, tendon or muscle).1 

Hospital-acquired pressure ulcers are common (1–2.5 million annually in the US2,3), 

painful,4 expensive,2,3,5,6 often preventable7 and potentially life-threatening.3 Cost estimates 

to heal a single pressure ulcer vary by severity and population studied from hundreds of 

dollars2 for earlier ulcer stages I–II, to $5000–$151,7003,5,6 for more advanced ulcers.

“Value-based purchasing” programs7–12 are used to motivate hospitals to prevent 

complications like pressure ulcers by payment changes. For example, the October 2008 

Hospital-Acquired Conditions Initiative (HACI)11,13 eliminated extra Medicare payments 

for treating certain complications, including pressure ulcers. As detailed in official Centers 

for Medicare and Medicaid Services (CMS) information9,10,14 by press releases and on-line 

material prepared for Medicare providers about the Hospital-Acquired Conditions Initiative, 

advanced stage pressure ulcers (stage III or IV) no longer can generate extra payment as a 

comorbidity when hospital-acquired. Somewhat inexplicably (described only in 

implementation details of the Hospital-Acquired Conditions Initiative in the Federal 
Register13), earlier stage (stage I–II) pressure ulcers as well as “unstageable” and “stage-not-

specified” ulcers also no longer generate extra payment as comorbidities whether hospital-
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acquired or present-on-admission. Payment removal for these present-on-admission pressure 

ulcers appears to be a pure cost cutting decision because hospitals cannot influence their 

development. In this study, we performed two analyses assessing the impact of the 2008 

Hospital-Acquired Conditions Initiative using the administrative data upon which this policy 

is implemented. First, we assessed the overall changes in pressure ulcer rates_categorized as 

present-on-admission versus hospital-acquired using 2007 (pre-policy) data and 2009 (post-

policy) data, without respect to pressure ulcer ‘stage’ because pressure ulcer stage codes 

were not available in 2007. Next, we calculated the reductions in hospital payment that 

occurred in 2009 resulting from changes in pressure ulcer payment due to the 2008 Hospital-

Acquired Conditions Initiative whose implementation requires identification of pressure 

ulcers by both status upon admission and stage.

METHODS

Study Design and Data Sources

Using administrative discharge data from the Healthcare Cost and Utilization Project State 

Inpatient Datasets15 for California 2007 and 2009, MS-DRG software and hospital payment 

files from the CMS, we conducted a retrospective before-and-after study to assess how often 

and by how much hospital payment decreased as a result of the 2008 pressure ulcer payment 

changes. The 2009 American Hospital Association Annual Survey Database provided 

hospital characteristics.16 The University of Michigan Institutional Review Board for 

Human Subjects approved this study.

Study Population

The Figure S1 in the Appendix diagrams the application of adult patient and hospital 

exclusion criteria for constructing the analytic data set. We conducted analyses specific to 

patients with Medicare listed as the primary payer (including fee-for-service, managed care 

and HMO) and an all-payor population because the HACI policy rapidly expanded to other 

payors.12,17 We excluded hospitals not affected by the HACI, such as long-term care, 

rehabilitation, and psychiatric facilities and critical access, Veterans Affairs, and children’s 

hospitals. We also excluded hospitals available 2007 and 2009 data.

Pressure Ulcer Case Identification

As detailed in the Appendix (Table S1, Appendix S1), pressure ulcers were identified in 

administrative data by ICD-9-CM diagnoses,11,14,18 specific to ulcer location (in 2007 and 

2009) and severity by stage (in 2009).

Assessing Statewide Rates of Present-on-admission and Hospital-acquired Pressure 
Ulcers in 2007 (pre-policy) and 2009 (post-policy)

Statewide rates of pressure ulcers in 2007 and 2009 were computed as the percentage of all 

adult discharges having at least one pressure ulcer diagnosis, categorized as present-on-

admission versus hospital-acquired.
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Assessing Hospital Payment Reductions in 2009 Due to the Hospital-Acquired Conditions 
Initiative’s Payment Changes for Pressure Ulcers

We determined how often and by how much the HACI payment changes for pressure ulcers 

reduced hospital payment (in dollars) using post-policy 2009 administrative data, MS-DRG 

software and CMS hospital base payment files, while accounting for the 2008 pressure ulcer 

diagnosis code changes including pressure ulcer stage and status upon admission (Appendix 

S2) and associated changes in qualification for outlier payment (as detailed in Appendix S3). 

In brief, by the HACI, advanced stage pressure ulcers (stage III or IV) no longer can 

generate extra payment when hospital-acquired and earlier stage (stage I–II) pressure ulcers 

as well as “unstageable” and “stage-not-specified” ulcers also no longer generate extra 

payment as comorbidities whether hospital-acquired or present-on-admission.

RESULTS

Statewide Rates of Present-on-Admission and Hospital-Acquired Pressure Ulcers in 2007 
(pre-policy) and 2009 (post-policy)

There were 2,401,269 adult discharges at 311 California hospitals in 2007 and 2,490,488 

discharges in the same hospitals in 2009 (Figure S1). Considering all stages and locations 

(Table S1), pressure ulcers were listed as present-on-admission for 56,531 (2.35%) 

discharges in 2007 and 74,684 (3.00%) discharges in 2009. Hospital-acquired pressure 

ulcers were listed for 6,705 (0.28%) discharges in 2007 and 6,654 (0.27%) discharges in 

2009.

Effect of Payment Changes for Pressure Ulcers on Hospital Payment

Figure 1 outlines the number of discharges and payment changes that occurred as a direct 

consequence of the 2008 HACI changes in payment for pressure ulcers. By stage (available 

in 2009, Table 1), diagnoses of stage III–IV hospital-acquired pressure ulcers occurred in 

603 discharges (0.02%); stages I, II, unstageable and stage-not-specified ulcers (including 

hospital-acquired and present-on-admission) occurred in 60,244 discharges (2.42%). 

Beginning with 78,114 hospitalizations in 2009 with at least one pressure ulcer diagnosis, 

23,250 hospitalizations would have no payment change due to having either a principal 

diagnosis of pressure ulcer and/or having a present-on-admission stage III or IV pressure 

ulcer. Non-payment for hospital-acquired stage III and IV lowered hospital payment for 75 

(0.003%) hospitalizations. Non-payment for pressure ulcers of stages I, II, unstageable, and 

stage-not-specified lowered hospital payment for 20,246 (0.81%) hospitalizations. The 

remaining hospitalizations did not experience a reduction in payment due to the existence of 

other comorbidities that justified greater reimbursement (see Appendix S2). Pressure ulcer 

payment changes moved 212 discharges to qualify for new outlier status and payment; 559 

additional discharges maintained outlier status but received increased outlier payment 

because of the DRG change (see Appendix S2).

We next estimated the net dollar impact considering pressure ulcer payment decreases and 

outlier payment increases using the hospital-specific base payment rates (Figure 1, bottom 

box). California hospitals experienced a total payment reduction of $62,849,030 (0.21%) 

from all payors including $47,437,222 (0.32%) from Medicare. Non-payment for hospital-
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acquired stage III–IV pressure ulcers led to a net all-payor payment reduction of $310,444 

(0.5% of total reduction in all-payor payments, Figure 2). California hospitals lost 

$5,687,255 (9.0% of total payment reductions for pressure ulcers, Figure 2) related to all 

other stages of hospital-acquired pressure ulcers and $56,851,331 (90.5% of reduced 

payments for pressure ulcers, Figure 2) for pressure ulcers described as present-on-

admission stages 1, 2, unstageable and stage-notspecified. As Figure 2 emphasizes, the 

largest proportion of statewide payment reduction resulted from the non-payment 

($62,538,586) for stage I–II, unstageable, and stage-not-specified ulcers which no longer 

count as payable comorbidities; this payment reduction was more than 200 times greater 

than for hospital-acquired stages III–IV ulcers ($310,444).

For an average hospital, the payment reduction for hospital-acquired stage III–IV pressure 

ulcers (including outlier payment changes) was $998 from all payors (0.001% of the 

hospital’s total payments) including $641 from Medicare (0.001% of the hospital’s 

Medicare payments). For an average hospital, the payment reduction for all other stages of 

pressure ulcers (including outlier payment changes) was $201,089 from all payors (0.2% of 

the hospital’s total payments) including $151,891 from Medicare (0.3% of the hospital’s 

Medicare payments).

DISCUSSION

The total financial impact of the 2008 Hospital-Acquired Conditions Initiative’s payment 

changes for pressure ulcers was negligible. Within the very small (<0.4%) payment decrease 

that occurred, the largest proportion resulted from non-payment for stage 1,2, unstageable 

and stage-not-specified ulcers, the overwhelming majority (90.5%) of which was due to non-

payment for present-on-admission ulcers – effectively a price cut unrelated to the care 

delivered. This payment change was more than 200 times greater than the reduction for 

hospital-acquired stage III–IV ulcers – the pressure ulcers described in CMS information 

material9,10,14 summarizing the HACI for Medicare providers, and publicly reported from 

2011–2013 on Medicare’s ‘Hospital Compare’.19 By including price cuts unrelated to 

quality of care, hospitals are unable to preserve their payments by delivering higher quality 

care. Removing many present-on-admission pressure ulcers as payable comorbidities also 

provided an unintentional disincentive for hospitals to avoid admitting patients with pre-

existing early ulcers; however, we anticipate many hospitals are unaware of the removal of 

early pressure ulcers as payable comorbidities, as detailed only in the Federal Register.13

Hospital-acquired pressure ulcer rates (including all stages) remained low and relatively 

unchanged in administrative data in 2007 and 2009; pressure ulcers recorded as present-on-

admission increased (2.35% in 2007, and 3.00% in 2009). The total financial impact of the 

2008 payment changes was very small for all-payor (0.21%) and Medicare (0.32%) 

statewide hospital payments.

Regarding limitations, this study involves one state’s data for 2 years. However, California 

has applied the present-on-admission variable since 1997 to identify hospital-acquired 

conditions, which became mandatory nationwide in October 2007; 2009–2011 trends in 

pressure ulcer diagnoses using the new stage-specific codes in administrative data 
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demonstrated no significant changes (Appendix S4, Table S3). This study assesses the 

payment changes occurring as direct consequences of the HACI regarding pressure ulcers, 

not other conditions. Changes assessed using administrative data chosen for HACI 

implementation may not reflect actual changes in pressure ulcer rates experienced by 

patients, as supported by an analysis20 demonstrating much lower pressure ulcer rates in 

administrative data compared to surveillance pressure ulcer data.

Intended outcomes of the HACI included fewer hospital-acquired complications for patients, 

and decreased hospital payment for pressure ulcers. The intended decrease in hospital-

acquired pressure ulcers was not seen in the administrative data selected for the HACI’s 

implementation in California from 2007 to 2009. Not surprisingly, hospital payments 

attributed to pressure ulcer diagnoses were decreased by the HACI which removed all 

pressure ulcers except present-on-admission stage III–IV from qualifying as payment 

generating comorbidities; however, payments decreased only by a tiny amount. It is unclear 

if the increase in present-on-admission pressure ulcer rates (all stages) from 2.35% in 2007 

to 3.00% in 2009 was related to the 2008 changes in pressure ulcer diagnosis codes, or an 

unintended consequence because hospitals have an overall incentive to document all present-

on-admission conditions to avoid potential nonpayment or reporting as hospital-acquired 

conditions.

CONCLUSION

The total financial impact of the 2008 Hospital-Acquired Conditions Initiative’s payment 

changes for pressure ulcers was inconsequential, resulting in no significant financial penalty 

for hospitals and no significant savings for Medicare. Most payment decreases occurred by 

removal of comorbidity payments for present-on-admission pressure ulcers other than stages 

III–IV. The removal of payment for hospital-acquired stage III–IV ulcers was more than 200 

times less than the removal of payment for other types of pressure ulcers that occurred in 

implementation of the Hospital-Acquired Conditions Initiative. We anticipate that the much 

larger removal of payment for pressure ulcers other than hospital-acquired ulcers stages III–

IV will come as a surprise to most hospitals because the policy’s description9,10,14 in press 

releases and on-line material prepared for Medicare providers describes payment removal 

only for hospital-acquired stage III–IV. Although removal of payment for hospital-acquired 

stage III–IV is consistent with trying to motivate hospitals to deliver higher value in quality 

of care purchased with healthcare dollars, the removal of comorbidity payment for present-

on-admission pressure ulcers is a simple price cut without respect to value.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flow diagram of payment changes for pressure ulcer diagnoses for California hospitals in 

2009, due to 2008 changes in pressure ulcer payment in the Hospital-Acquired Conditions 

Initiative
a N=2,561 discharges had pressure ulcer listed as principal diagnosis and a present-on-

admission state III or IV pressure ulcer
b N=87 discharges were eligible for both scenarios of payment reduction (i.e., had hospital-

acquired stage III or IV and another type of pressure ulcer)
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c Stage I, II, unstageable and stage-not-specified ulcers are no longer eligible for payment 

whether present-on-admission or hospital-acquired
d N=18 discharges experienced a payment reduction under both scenarios
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Figure 2. 
Percentage of total hospital payment reductions (by pressure ulcer type) due to pressure 

ulcer payment changes by the 2008 Hospital-Acquired Conditions Initiative, California 2009
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Table 1

Pressure Ulcers by Stage for California Hospitals in 2009

Present-on-
admission pressure

ulcersa
Hospital-acquired
pressure ulcersa

Total discharge records
with a pressure ulcer of

this stage

Stage I 13080 (0.53%) 1374 (0.06%) 14454 (0.58%)

Stage II 31962 (1.28%) 3271 (0.13%) 35233 (1.41%)

Stage III 12738 (0.51%) 450 (0.02%) 13188 (0.53%)

Stage IV 11184 (0.45%) 163 (<0.01%) 11347 (0.46%)

Stage not specified 9381 (0.38%) 711 (0.03%) 10092 (0.41%)

Unstageable 4745 (0.19%) 235 (<0.01%) 4980 (0.20%)

*
Rows are not mutually exclusive due to multiple pressure ulcers per discharge.

% = Percentage of total analytic sample in 2009 with 2490488 discharges.

a
N=259 hospitalizations had both a present-on-admission and a hospital-acquired stage-specific pressure ulcer (different stages).
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