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Productivity Spillovers in Health Care 
By Amitabh Chandra, Kennedy School of Government, and Douglas O. Staiger, Dartmouth College

Since 1938 when Sir Allison Glover 
fi rst documented signifi cant variation 
in tonsillectomy rates across areas in 
the United Kingdom, an enormous 
body of literature in economics and 
medicine has documented variations in 
the use of surgically or technologically 
intensive treatments – for example, 
cesarean delivery, angioplasty, bypass 
surgery and spinal fusion surgery 
– across comparable geographic 
locales. These variations have been 
shown to be uncorrelated with patient 
preference and characteristics. 
Surprisingly, though, the use of more 
intensive procedures is not associated 
with improved satisfaction, outcomes, 
or survival but is associated with 
signifi cantly higher costs. 

Consider, for example, the case 
of cardiovascular disease, the 
number one cause of death in the 
United States. One treatment for 
cardiovascular disease is percutaneous 
coronary intervention (PCI), formerly 
referred to as angioplasty, which is 
a surgery performed by threading 
a slender balloon-tipped tube – a 
catheter – from an artery in the groin 
to a trouble spot in an artery of the 
heart. The balloon is then infl ated, 
compressing the plaque and widening 
the narrowed coronary artery so that 
blood can fl ow more easily. Often, this 
procedure is followed by inserting an 
expandable metal stent, a wire mesh 

tube, into the artery in order to keep it 
open after it had been cleared by the 
PCI procedure.   

In Massachusetts, Worcester has a 
PCI rate that is more than double 
that of Springfi eld (Figure 1). Each 
PCI costs the Medicare program over 
$12,000. Yet, outcomes are no better 
in Worcester than in Springfi eld. 
Traditional explanations such as 
sampling variation, differences 
in income and insurance, patient 
preferences, and underlying health 
status do not explain these variations.

These facts, however, stand in sharp 
contrast to the results of Randomized 
Clinical Trials (RCT) that consistently 
fi nd gains from the surgical 
management of acute conditions that 
are routinely interpreted as evidence in 
support of more intensive management 
of patients.

These apparently confl icting fi ndings 
can potentially be explained by a 
model of diminishing returns. RCTs, 
on the one hand, are performed on a 
pool of patients who are considered 
very likely to benefi t from the 
intervention. By contrast, the medical 
and economic studies take data 
from a full range of patients who 
receive these treatments in clinical 
practice. The lack of a cross-sectional 
relationship between intensity and 
outcomes is thus explained by a “fl at 
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of the curve” argument, where physicians 
perform the intervention until the marginal 
return is zero. This explanation emphasizes 
ineffi ciency of medical spending, suggesting 
that welfare improvements may be realized 
by reducing spending in high-use regions. 
Indeed, several commentators apply this 
logic to argue that a 30 percent reduction in 
Medicare spending, such that spending in high-
use regions is reduced to that of low intensity 
areas, would not have any deleterious effects 
on patient outcomes or satisfaction. In the 
example of the PCI procedure in Worcester and 
Springfi eld, where it is clear that more care is 

not associated with improved outcomes, one 
must ask “are we doing too much?”

While the diminishing returns model is 
intuitively appealing, it has a number of 
problems. First, there is no reason to expect 
wide variation in the use of treatments 
across areas that are similar, without making 
additional assumptions such as area norms 
(e.g., that physicians in one area apply 
different decision rules in deciding which 
patients should be treated by which method) or 
supplier-induced demand (e.g., that hospitals 
or physicians in some areas take actions that 
encourage patients more frequently to select 

Productivity Spillovers in Health Care

Figure 1: Percutaneous Coronary Interventions per 1,000 Medicare Enrollees
HRR Level Rates

Notes: This fi gure shows the geographic variation of the PCI procedure across various places in the United States. 
The dark “X”’s are, in order moving down from the top of the graph, Worcester, Springfi eld, and Boston.
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certain treatment methods). Second, such 
models still predict a positive relationship 
between medical spending in a region and 
patient outcomes unless all areas are in the 
range of zero or negative marginal benefi ts. 
This has never been empirically documented, 
however. A more fundamental problem with 
the diminishing returns model is that it predicts 
that the marginal benefi t from more intensive 
patient treatment is lower in areas that are 

more aggressive. But US-Canada comparisons 
suggest the opposite: the marginal benefi t 
from more technologically intensive treatment 
in heart attack patients is larger in the US, 
where management of heart attacks is much 
more aggressive. These are facts that the fl at 
of the curve model cannot reconcile. If it is 
the incorrect model, then embracing its policy 
implications of cutting spending could result in 
deleterious outcomes for many patients.

As an alternative, we have developed a 
simple model of specialization in healthcare 
that makes two assumptions. In our model, 
patients are treated medically or intensively 
depending on their clinical appropriateness 
for these treatments. This assumption allows, 
for example, patients who are young to benefi t 
more from invasive medicine than those who 
are relatively older. Second, we also allow 
productivity spillovers to also affect the 
therapeutic benefi t from each treatment. The 
second assumption allows areas or hospitals 
that perform a greater proportion of invasive 

procedures to realize a larger benefi t from 
each of these procedures. These productivity 
spillovers may arise from knowledge spillovers, 
where physicians build experience by learning 
from each other; but they may also arise from 
other sources, such as the selective migration 
of the best intensive physicians to certain 
areas, and the corresponding migration of 
physicians who specialize in less intensive 
treatments to other areas. In this frame, as the 
proportion of patients in an area that are treated 
intensively increases, productivity spillovers 
increase the return to intensive treatment, 
while simultaneously reducing the return to 
the competing medical treatment. Thus, on 
the one hand, this model naturally generates 
higher returns to receiving intensive treatment 
in intensive areas; yet, on the other hand,  
because of the negative externality on patients 
receiving the competing treatment, it does not 
necessarily generate any relationship between 
specialization and overall health outcomes. 

Our model has generated a rich set of 
predictions that we have tested using detailed 
data on a sample of Medicare benefi ciaries 
who had a heart attack (clinically referred to 
as an Acute Myocardial Infarction (AMI)). 
Some of these predictions are consistent with 
other models, but others are unique to the 
particular modeling approach we have taken. 
We fi nd strong empirical support for our 

model, and we reject alternative explanations 
such as “diminishing returns/fl at of the curve 
medicine” or “supplier induced demand” that 
are commonly proposed to explain geographic 
variation in medical care.

Productivity Spillovers in Health Care

Our fi ndings suggest that 
productivity spillovers play an 
important role in explaining 
geographic specialization in 
production.

In our model, patients are 
treated medically or intensively 
depending upon their clinical 
appropriateness for these 
treatments, but we allow 
productivity spillovers to also 
aff ect the therapeutic benefi t 
from each treatment.
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Our fi ndings suggest that productivity 
spillovers play an important role in explaining 
geographic specialization in production. A 
large medical literature has documented the 
important role of social networks in physician 
adoption of new technologies, suggesting 
that knowledge externalities are the source of 
the productivity spillovers. While knowledge 
spillovers are the most natural interpretation 
of our model and empirical results, alternative 
mechanisms, such as the migration of 
specialized inputs (e.g., physician specialists) 
into regions that favor one type of production, 
could generate the productivity spillovers 
we observe. These alternative mechanisms, 
share the key feature that specialization in 
one sector improves productivity in that sector 
while reducing productivity elsewhere, thereby 
reinforcing the tendency to specialize. 

The presence of productivity spillovers may 
justify a policy intervention to ameliorate the 
negative effects of the externality. However, 
evaluating the welfare implications of any 
proposed intervention is not a trivial exercise. 

With multiple equilibria, different areas are 
stuck in sub-optimal equilibrium and one-time 
interventions that “shock” the system to a 
different equilibrium would be called for. An 
example would be to force areas to practice 
medicine in a radically different manner. 
Retraining physicians and imposing limits 
on an area’s capacity to perform intensive 
medicine would be potential tools to achieve 
this goal. In contrast, if the pattern of variation 
in practice style refl ects single equilibria, 
further specialization may be justifi ed. In this 
scenario, the pattern of specialization that we 
observe refl ects patient characteristics, and 

encouraging further specialization in either 
intensive or non-intensive medicine will benefi t 
more people than it harms.

While other commentators have emphasized 
the welfare cost of excess geographic 
variation in practice style, our work (in the 
context of single equilibrium) suggests that 
there is too little variation from a welfare 
perspective. If aggressive areas became even 
more aggressive, average patient welfare 
would increase. Naturally, this improvement 
in average outcomes would be accompanied 
by a worsening of outcomes for those patients 
least appropriate for intensive medicine. Thus, 
understanding the optimal policy response 
hinges importantly on whether the variations 
observed in the data are the consequence of 
single or multiple equilibria.

Our results also raise important questions 
about what can be learned from randomized 
controlled trials in medicine. While randomized 
trials are considered the gold standard for 
determining the effectiveness of a given 
medical treatment, they are designed to provide 
a partial-equilibrium estimate of the treatment 
effect in a well-defi ned population. But with 
productivity spillovers, the general equilibrium 
effect of adopting a new treatment could be 
smaller or larger than the partial equilibrium 
estimate of treatment effectiveness because of 
the negative externality imposed on patients 
who are more appropriate for an alternative 
treatment and the positive externality on 
patients who are more appropriate for the new 
treatment. This general-equilibrium effect is 
not identifi ed in a typical randomized trial, 
but could potentially be estimated in a trial 
that randomized across areas rather than 
individuals. In addition, the effectiveness of 
the treatment depends on where the trial is 
conducted. Surgical interventions may perform 
poorly in an area that specializes in medical 
management of its patients and perform well 
in a more surgically intensive area. As such, 

Our results also raise important 
questions about what can 
be learned from randomized 
controlled trials in medicine.

Productivity Spillovers in Health Care
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the external validity of a randomized trial is 
compromised. 

The implications of our fi ndings extend beyond 
the treatment of heart attacks. To the extent that 
productivity spillovers are a common feature of 
many sectors, our results provide compelling 
evidence that such spillovers are an important 
feature of geographic specialization. Moreover, 
our results provide some of the fi rst direct 
evidence of the negative externalities imposed 
on a subset of the population because of 
equilibrium pressures towards specialization. 
Such negative externalities are a central 
component of arguments for government 
intervention. 

Finally, our model has interesting empirical 
implications when applied to the more general 
question of human capital externalities. For 
example, our model would suggest that people 
living in areas with higher ability populations 
would be more likely (holding ability constant) 
to go to college. The return to going to college 
in these areas would be higher, but wages 
of low ability people in these areas would 
be lower. In principle, these are all testable 
implications.

Productivity Spillovers in Health Care
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