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Dafny, 2005, AER

How do hospitals respond to price changes?

Understand the behavior of hospitals related to profit.

Exploits exogenous price change due to the policy change in 1988.

In a nutshell,

Hospital Behavior = α · Price Change + X ′β + u
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Prospective Payment System (PPS)

Under PPS, implemented in 1984, Hospitals receive a pre-determined
fixed amount of money for a given DRG from Medicare:

Phd = Ph · (1 + IMEh) · (1 + DSHh) · DRG weightd

1% increase in weight ⇔ $930 million/year Medicare.

Because of fixed payment,

Incentive to ‘upcoding’ (‘Nominal’)

Phd is low relative to actual costs ⇒ Reduce admission of d (‘Real’)
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How DRG looks like

473 DRG codes in 1987

Example:

Code Description

82 Traumatic stupor and coma > 1 hour with MCC
83 Traumatic stupor and coma > 1 hour with CC
84 Traumatic stupor and coma > 1 hour w/o CC/MCC
85 Traumatic stupor and coma < 1 hour with MCC
86 Traumatic stupor and coma < 1 hour with MCC
87 Traumatic stupor and coma < 1 hour w/o CC/MCC

https://www.aapc.com/codes/drg-codes-range/2/40

Table: DRG code 082-087 in 2022
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Policy Change in 1988

No more ”age 69 and below / 70 and above”

Example:

DRG code Desc. in 1987 Desc. in 1988

96 Bronchitis and asthma B&A age > 17 with CC
age > 69 and/or CC

97 B&A age 18-69 w/o CC B&A age > 17 w/o CC

DRG code weight in 1987 weight in 1988

96 0.8446 0.9894
97 0.7091 0.7151
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Policy Change in 1988

Consider assigning DRG code 69 and 70:

1987 CC no CC

70+ 96 96
69- 96 97

1988 CC no CC

70+ 96 97
69- 96 97

⇒

{
DRG 96: more risky (∵ proportion of 70+/CC ↑)
DRG 97: less(?) risky (why? upcoding/recalibration?)
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Two Questions

As a result of the policy reform,{
DRG weights of top codes ↑
DRG weights of bottom codes ↓

⇒ Spread ⇑

In response,

1. did hospitals increase their upcoding practices?

2. did hospitals change their intensity of care/admission volumes?
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Data

1985-1991

20-percent Medicare Provider Analysis and Review (Med-PAR)

Patient demographics, DRG code, length of stay, number of surgeries,
hospital identification number.

DRG weights

Medicare Cost Reports

Hospital financial data

Annual Survey of Hospitals by the American Hospital Association

Hospital characteristics.
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Data
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Nominal Response (Upcoding)

spreadpt = DRG weight in top codept

−DRG weight in bottom codept

fractionpt = α+ σpairp + δyeart + ψ∆spreadp,88−87 · post + ϵpt

p: pair of codes, 95 pairs

t: 1988-1991

fractionpt : the fraction of the top-coded in each pair p

Estimate for each young (69-) and old (70+) group
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Nominal Response (Upcoding)

Figure: Estimation results of nominal responses

* For detailed results, refer to Table 3 & 4 of the paper.
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Real Response

L138/139,1988 =
p138,88 · N138,87 + p139,88 · N139,87

N138,87 + N139,87

ln(price)pt = α+ σpairp + δyeart + κ1∆ ln(L)p,88,87 · post
+ζpairp · year + ϵpt

ln(hospital)pt = α+ σpairp + δyeart + κ2∆ ln(L)p,88,87 · post
+ζpairp · year + ϵpt

Lp,88: Laspeyres price to correct composition change

κ2/κ1: price → outcome where price is instrumented by ∆ ln L
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Real Response
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Discussion

What is the impact of upcoding on the economy?

Then how do hospitals seek profit without changing their medical
practice?

Hospitals are paid by insurers too, in addition to Medicare.
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Conclusion

The study found, by using the exogenous price shock, ...

Hospitals do “upcoding” more for the DRG pairs that have a higher
spread.

Hospitals do not seem to change their medical practice just for cost.
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