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In recent years, mental disabilities 
have overtaken physical disabilities as 
the leading cause of activity limitations 
for children. One of the most preva-
lent mental conditions affecting chil-
dren is Attention Deficit Hyperactivity 
Disorder (ADHD). As the number of 
children diagnosed with the condition 
has increased, so too has the use of stimu-
lant medications such as Ritalin to treat 
the condition. In 2011, eleven percent of 
U.S. children ages 4 to 17 had ever been 
diagnosed with ADHD and more than 
half were taking stimulant medication. 

Although stimulant medication is 
recommended as a treatment for ADHD 
by the National Institute of Mental 
Health, its use remains controversial. 
One concern is short- and long-term side 
effects, which may include physical effects 
such as decreased appetite, insomnia, and 
growth deficits as well as mood changes 
such as anxiety and depression. Adding to 
the unease is the relative lack of evidence 
on the educational benefits of medica-
tion use. Solid evidence can be difficult 
to come by because few studies follow 
children long enough to observe long-
run outcomes and treatment decisions 
are made by families, raising the possibil-
ity that any relationship between medica-
tion use and outcomes may reflect fam-
ily characteristics rather than the causal 
effect of treatment.

In their recent study “Do Stimulant 
Medications Improve Educational and 
Behavioral Outcomes for Children 
with ADHD?” (NBER Working Paper 
19105), researchers Janet Currie, Mark 
Stabile, and Lauren E. Jones aim to help 

fill this gap. 
The authors examine the effect 

of a policy change in Quebec, Canada 
that greatly expanded insurance coverage 
for prescription medications. Using data 
from the National Longitudinal Survey 
of Canadian Youth, the authors follow a 
sample of children from 1994 to 2008, 
enabling them to observe long-term edu-
cational outcomes. Their data includes an 
assessment of ADHD symptoms for all 
respondents, avoiding the issue that some 
types of children may be more likely to have 
been diagnosed with ADHD, as well as 
information on medication use at each sur-
vey wave until the children are 15 years old.

The policy change is a 1997 law that 
made prescription drug insurance cover-
age mandatory in Quebec. The law estab-
lished a public plan for those without 
drug insurance, with premiums scaled 
according to income and collected with 
the provincial income tax to ensure com-
pliance. The enactment of the law led to 
a rapid increase in drug coverage, from 
55 percent of the population in 1996 to 
84 percent in 1998, rising to 89 percent 
by 2003. In the rest of Canada, by con-
trast, drug coverage rose more slowly and 
gradually, from 65 percent in 1996 to 76 
percent in 2003.

The authors first examine whether 
the policy change led to an increase in 
the use of stimulant medication (Ritalin) 
in Quebec, relative to the rest of Canada. 
Naturally, medication use may have risen 
in the rest of Canada during this time as 
well, due to the gradual spread of insur-
ance or greater acceptance of this treat-
ment. Therefore, the authors use a triple 

difference specification that focuses on 
those children most likely to benefit from 
increased stimulant use in response to the 
policy change: those with the worst ini-
tial ADHD symptoms. 

The authors find that the law 
increased the use of Ritalin in Quebec by 
1.15 percentage points for a child with 
an average level of ADHD symptoms 
and by even more for children with more 
severe symptoms. Since the baseline use of 
Ritalin in the sample is about 2 percent, 
this represents a reasonably large effect. 

Next, the authors turn to exploring 
the effect of the law and resulting increase 
in medication use on other outcomes. 
They find that behavioral outcomes are 
negatively affected in the medium run, as 
the law is associated with an increase in 
the probability of grade repetition, lower 
math scores, and a deterioration in rela-
tionships with parents.  

Finally, the authors explore the long-

2014, No. 1
• The Effects of Stimulant Medications for ADHD

• Regional Variation in Health Care: Physician Beliefs or Patient Preferences?
• The Recent Slowdown in Health Care Spending: Explanations and Predictions

Also: Short Abstracts of Recent NBER Working Papers — see page  5

You can sign up to receive new Bulletin 
issues and can access current and past issues 
electronically, at no cost, by going to: http://
www.nber.org/aginghealth 

The NBER Bulletin on Aging and 
Health summarizes selected Working Papers 
recently produced as part of the Bureau’s pro-
gram of research in aging and health econom-
ics. The Bulletin is intended to make prelimi-
nary research results available to economists 
and others for informational purposes and to 
stimulate discussion of Working Papers before 
their final publication. The Bulletin is pro-
duced by David Wise, Area Director of Health 
and Aging Programs, and Courtney Coile, 
Bulletin Editor. To subscribe to the Bulletin, 
please send a message to: ahb@nber.org. 

The Effects of Stimulant Medications for ADHD



2

term effects of the policy. Consistent with 
the medium-term findings, the policy is 
associated with an increased probability of 
suffering from depression and a decreased 
probability of post-secondary education 
in girls. The authors employ a number of 
checks to verify that their results are not 
driven by greater access to drugs to treat 
physical health conditions, other contem-
poraneous policy changes, or chance.

In short, the evidence suggests that 
the increased access to stimulant medica-
tion that resulted from Quebec’s insur-
ance law had some negative effects on 
behavioral outcomes, consistent with 
known side effects, and did not improve 

academic outcomes. The authors suggest 
that one possible explanation for this 
surprising finding is that “medication is 
a substitute for other types of cognitive 
and behavioral interventions that might 
be necessary to help the child learn. By 
making children less disruptive, ADHD 
medication could decrease the attention 
that they receive in the average classroom 
and reduce the probability of receiving 
other services.”

The authors caution that their study 
“does not shed light on the question of 
whether optimal medication use would 
be beneficial.” Many children in their 
sample appear to take medication in a 

haphazard manner and the dose taken 
may not be calibrated to achieve optimal 
results. “What our results do speak to is 
the effect of a large increase in the use of 
ADHD medications in a community, 
given the usual standard of care available 
to Quebec children. In Quebec, as in the 
U.S., any doctor can prescribe Ritalin, and 
it is not necessary to have expertise treat-
ing ADHD. Hence it is not surprising 
that some use is sub-optimal. Our results 
suggest that observers of the large increas-
es in the use of medication for ADHD in 
the U.S. are right to be concerned.”

The authors acknowledge funding from the 
Canadian Institutes of Health Research.

Regional Variation in Health Care: Physician 
Beliefs or Patient Preferences?

Health care analysts have long been 
puzzled by the existence of substantial 
regional variation in health care expen-
ditures. In the Medicare population, 
for example, regional averages of price-
adjusted per-patient expenditures range 
from under $7,000 to nearly $14,000, 
differences that cannot be explained 
by regional variation in patient illness 
or income. 

In “Physician Beliefs and Patient 
Preferences: A New Look at Regional 
Variation in Health Care Spending” 
(NBER Working Paper 19320), research-
ers David Cutler, Jonathan Skinner, 
Ariel Dora Stern, and David Wennberg 
explore the causes of this phenomenon.

There are a number of possible expla-
nations. On the demand side, patient 
preferences may play a role. Some patients 
facing a serious illness may prefer to try 
every possible treatment while others 
would prefer palliative care and com-
fort. If patients with similar preferenc-
es are grouped in the same geographic 
area, this could generate regional varia-
tion in spending. Differences in price and 
income, by contrast, are unlikely to be 
important in the Medicare context, 
where all patients essentially have access 
to the same, fairly generous insurance.

There are also possible supply-side 
explanations. Monetary incentives are 
one, as physicians may encourage patients 
to consume more health care if doing so 

raises physician income. But this alone 
cannot explain the observed regional 
variation in spending, since reimburse-
ment rates do not vary much across areas. 
Alternatively, physicians may have dif-
fering beliefs about the efficacy of cer-
tain treatments. If physician beliefs are 
geographically correlated — for example, 
because many physicians in a given area 
received their training at the same medi-
cal school — this could create regional 
variation in spending. 

The approach employed by the 
authors to distinguish between these com-
peting hypotheses involves using “strategic 
surveys” that employ clinical vignettes to 
elicit information on physician beliefs and 
patient preferences. The authors analyze 
survey responses of over 1300 primary care 
physicians and cardiologists in 64 Hospital 
Referral Regions (HRRs). The vignettes 
present the physicians with hypothetical 
elderly patients suffering from conditions 
such as heart failure and ask the physicians 
how they would treat them. The authors 
characterize physicians as “cowboys” if they 
consistently and unambiguously recom-
mend intensive care beyond clinical guide-
lines and as “comforters” if they consis-
tently recommend palliative care for the 
severely ill. 

On the patient side, the authors 
consider the preferences of over 1400 
Medicare beneficiaries surveyed in the 
same set of HRRs. Respondents were 

asked questions relating to their prefer-
ences for unnecessary care and end-of-life 
care, such as whether they would like a 
test or cardiac referral even if their prima-
ry care physician did not think they need-
ed one and whether they would want to 
be put on a respirator if it would extend 
their life for a short time. 

There are a several key findings from 
these surveys. On the patient side, nearly 
three-quarters of patients would want 
an unnecessary test and over half would 
want an unneeded referral; in an end-of-
life situation, about half would choose 
comfort over aggressive treatment. The 
physician survey revealed that nearly one-
quarter of cardiologists would recom-
mend more frequent follow-up visits than 
called for in current guidelines, while less 
than 1 percent would recommend fewer. 
By contrast, only 9 percent of primary 
care physicians would recommend more 
frequent follow-up visits than called for 
in practice guidelines and an equal num-
ber would recommend less frequent vis-
its. There is substantial variation in all of 
these measures across HRRs, suggesting 
they could contribute to regional varia-
tion in spending.

To explore this hypothesis, the 
authors match their physician and patient 
survey data to Medicare expenditure data, 
focusing on expenditures in the last two 
years of life for beneficiaries with vari-
ous fatal illnesses, and estimate models 
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The Recent Slowdown in Health Care Spending: 
Explanations and Predictions

Health care expenditures in the U.S. 
have grown faster than GDP for many 
decades, leading to concerns about the 
long-term sustainability of public and 
private insurance programs. Yet over 
the past decade, the growth in health 
care spending has moderated, leading 
to much speculation about whether the 
era of rapidly rising costs may finally 
be coming to an end or whether this is 
merely a short-term phenomenon driv-
en by the recent recession.

In “Is This Time Different? The 
Slowdown in Health Care Spending” 
(NBER Working Paper 19700), research-
ers Amitabh Chandra, Jona than 
Holmes, and Jonathan Skinner explore 
the causes of the recent slowdown and  
ask whether it is likely to continue.

The authors begin by noting that 
the recent slowdown in health care 
spending and utilization is not the first 
such episode, as health care costs grew 
more slowly than GDP in the early 
1990s before resuming more rapid 
growth later that decade. They also 
point out that the U.S. health care sys-
tem is an aggregation of three different 
systems — private insurance, Medicare, 

and Medicaid. These systems differ in 
their means of controlling costs, and 
the authors argue that it is necessary to 
look at trends in utilization, prices, and 
technological development within each 
system in order to understand past and 
future spending growth.

What role has the recession played 
in the spending slowdown? Studies esti-
mating the relationship between GDP 
growth and health care spending have 
yielded a wide range of results. One 
explanation for this, the authors suggest, 
is that different components of health 
care spending are affected differently 
by an economic downturn. Medicare is 
largely insulated from recession-relat-
ed budget cuts, and the authors show 
that there is no empirical relationship 
between Medicare expenditures and 
GDP growth. Private health insurance 
spending, by contrast, is strongly asso-
ciated with GDP growth. Medicaid 
spending is in between, as policy mak-
ers tend to cut provider reimbursements 
and limit covered services when state 
government budgets are tight, but eco-
nomic downturns also make more peo-
ple eligible for Medicaid coverage. A 

study cited by the authors suggests that 
there remains a roughly 1 percentage 
point drop in health care costs even 
after accounting for the effect of the 
weak economy.

Another leading explanation 
for the slowdown in spending is the 
Affordable Care Act (ACA). As the 
slowdown predates the ACA’s passage 
by several years, the ACA is unlikely 
to be the only reason that cost growth 
has moderated, but the law may have 
been a factor over the past few years 
and its effect could potentially grow in 
the future. One change that is already 
being phased in is lower payments to 
Medicare Advantage plans and provid-
ers and to hospitals with poor quality 
indicators. However, other provisions 
of the ACA, such as the extension of 
insurance to dependents up to age 26, 
and the expansion of Medicaid cover-
age, are likely to increase costs. In the 
future, the law’s support of Accountable 
Care Organizations (ACOs), which 
offer a new way of organizing and 
reimbursing health care, may also save 
money, but this is as yet largely untest-
ed. In sum, more time is needed before 

relating HRR-level expenditures to the 
survey measures. They find that average 
expenditures in an HRR rise with the per-
cent of physicians that are cowboys — i.e. 
those that recommend more intensive 
care than clinical guidelines would sug-
gest — and fall with the percent that are 
comforters — i.e. those who recommend 
more low-cost, palliative care for very sick 
patients. The estimated effects are large:  a 
10 percentage point increase in cowboys 
raises expenditures by 7.5 percent, while 
a 10 point increase in comforters lowers 
expenditures by 4.1 percent. A 10 percent-
age point increase in physicians recom-
mending more frequent care than guide-
lines suggest is associated with an increase 
of 9.5 percent in end-of-life spending. 
However, the authors find a very mod-
est relationship between regional patient 
preference measures and spending.

Next, the authors explore what fac-

tors affect physician beliefs. Older phy-
sicians are more likely to be cowboys 
and to recommend extra follow-up care, 
while men are less likely to be comforters. 
Board certification, a marker of quality, is 
associated with a reduced likelihood of 
being a cowboy or recommending more 
frequent follow-up care, consistent with 
earlier work showing that lower quality 
physicians spend more treating identical 
patients. Physicians in solo or 2-person 
practices are more likely to be cowboys, 
as are cardiologists who report that they 
accommodate the wishes of referring phy-
sicians. Yet the lion’s share of differenc-
es in how doctors say they would treat 
patients are not explained by financial, 
organizational, or other factors, and likely 
results from differences in beliefs. 

Finally, the authors use their results 
to estimate that, were physicians to fol-
low professional guidelines, end-of-life 

Medicare expenditures would be 36 per-
cent less, and overall expenditures would 
be 17 percent less. These results lead them 
to conclude “individual physician beliefs 
regarding treatment options can explain 
a substantial degree of regional variation 
in utilization among the U.S. Medicare 
population.” While the authors note that 
economic incentives are not unimport-
ant, the presence of large regional varia-
tion in environments where economic 
incentives are muted is consistent with a 
large role for physician beliefs. As yet, we 
know little about how physician beliefs 
arise and can be shaped, making this a 
productive area for future work.

The authors acknowledge funding from 
the National Institute on Aging (grants T32-
AG000186-23 and P01-AG031098 to the NBER 
and P01-AG019783 to Dartmouth) and from the 
Laboratory for Economic Applications and Policy 
(LEAP) at Harvard University to Skinner.
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the ACA’s effect on costs can be defini-
tively determined.

Moving away from these usual sus-
pects, the authors identify three other 
explanations as leading contributors to 
the cost slowdown. The first is higher 
patient cost-sharing, as more employ-
ers offer high-deductible insurance plans 
and the share of the working-age popula-
tion that is uninsured continues to climb. 
The second is state-level efforts to curb 
Medicaid cost growth by cutting provider 
fees and limiting access to specialists and 
other high-cost services. The third is a 
decrease in pace of technological growth, 
particularly for the Medicare popula-
tion. Drug spending moderated and even 
fell in 2012, as generic drugs claimed a 
larger share of the market and relatively 
few new blockbuster drugs were intro-
duced. Among Medicare patients, the 
use of some popular treatments including 
heart stents, coronary bypass surgery, and 
hip and knee replacements declined. The 
authors estimate that cuts to Medicaid 
providers reduced the annual growth 
in health care spending by 0.5%, while 
decreased utilization due to higher cost-
sharing for the privately insured and 
access restrictions for Medicaid patients 
reduced spending by a further 0.4%. 

Will health care costs continue to 

grow at a similar rate or revert to long-term 
trends? The authors use three approaches 
to explore this question. The first is to 
examine what new treatments are in the 
technology pipeline. Historically, tech-
nological innovation has been the largest 
contributor to cost growth, thus future 
innovations will play a key role in future 
cost growth. While drug development 
has been slow in recent years, there are 
new treatments for heart disease and can-
cer that are likely to add substantially to 
costs in the coming years. Some, such as 
proton beam therapy for prostate cancer 
patients, have not been proven to be effec-
tive yet are very expensive; each new pro-
ton beam facility costs hundreds of mil-
lions of dollars. The authors suggest that, 
compared to other countries, the U.S. is 
more likely to adopt high cost treatments 
with little proven value, as Medicare is 
legislated to pay for any treatments that 
do not cause harm and private insurers 
often follow suit.

Second, the authors look at trends in 
the value of health care stocks, and con-
clude there is little evidence that the mar-
ket believes that the rate of technological 
progress is slowing. Third, the authors use 
their own estimates of future growth in 
prices and utilization as well as the effect 
of the aging population to predict an 

annual real growth in health care spend-
ing of 1.2 percent above GDP growth. 
This is lower than the historical growth 
rate and relatively similar to the current 
rate. At this rate, the health care sector 
would grow from 17.9 percent of GDP 
today to 23 percent in 2032.

As the authors note, this estimate 
“is not a cause for celebration,” as growth 
at this rate would require some combi-
nation of tax increases or drastic cuts in 
non-health care spending to continue to 
be able to fund Medicare and Medicaid. 
But “more optimistically, we also rec-
ognize that the structure and balance 
of power among providers and insurers 
may be undergoing fundamental chang-
es … Similarly, accountable care organiza-
tions in Medicare and the move towards 
bundled payments could encourage 
providers to switch from expensive and 
unproven therapies to cheaper ones.” In 
the end, the authors caution that any pol-
icy solutions “must be concerned about 
the long-term technology pipeline that 
will continue to deliver new technology 
with large price tags but with the poten-
tial for very modest health benefits.”

The authors acknowledge funding from the 
National Institute on Aging (P01-AG19873).
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WP 19216
David Neumark, Patrick Button
Did Age Discrimination Protections Help 
Older Workers Weather the Great Reces-
sion?

We examine whether stronger age discrimina-
tion laws at the state level moderated the impact 
of the Great Recession on older workers. We use 
a difference-in-difference-in-differences strategy 
to compare older workers in states with stronger 
and weaker laws, to their younger counterparts, 
both before, during, and after the Great Reces-
sion. We find very little evidence that stronger age 
discrimination protections helped older workers 
weather the Great Recession, relative to younger 
workers. The evidence sometimes points in the 
opposite direction, with stronger state age dis-
crimination protections associated with more 
adverse effects of the Great Recession on older 
workers. We suggest that this may be because 
during an experience like the Great Recession, 
severe labor market disruptions make it difficult 
to discern discrimination, weakening the effects 
of stronger state age discrimination protections, 
or because higher termination costs associated 
with stronger age discrimination protections do 
more to deter hiring when future product and 
labor demand is highly uncertain. 

WP 19218
Thomas Buchmueller, Sean Orzol, Lara 
D. Shore-Sheppard
The Effect of Medicaid Payment Rates on 
Access to Dental Care Among Children

Historically, low Medicaid reimbursement 
rates have limited the willingness of health care 
providers to accept Medicaid patients, leading 
to access problems in many communities. This 
problem has been especially acute in the case 
of dental care. We combine data from several 
sources to examine the effect of payment rates 
on access to dental care among children on 
Medicaid and on dentists’ participation in the 
program. The main utilization analysis is based 
on data from the Survey of Income and Program 
Participation combined with data on Medicaid 
payment rates and private market dental fees for 
the years 2001 to 2010. Conditioning on state 

fixed effects, we find a modest, but statistically sig-
nificant, positive relationship between Medicaid 
payment rates and several measures of dental care 
utilization. We find a comparable effect in aggre-
gate data reported by state Medicaid programs. 
The most likely explanation for this result is that 
higher fees increase the number of dentists that 
accept Medicaid patients. We test this hypothesis 
directly using data from annual surveys of dentists 
conducted by the American Dental Association 
between 1999 and 2009. The results indicate a 
positive and statistically significant effect of Med-
icaid payment rates on whether a dentist treats 
any publicly insured patients and the percent of 
the practice’s patients who have public insurance. 
Similar to the utilization results, the magnitude 
of the effect is relatively small. As a result, the es-
timates imply that increasing Medicaid payments 
to the level of private market fees would increase 
access to care, but the incremental cost of the ad-
ditional visits induced would be very high. 

WP 19247
Mireilla Jacobson, Tom Y. Chang, Joseph 
P. Newhouse, Craig C. Earle, M.D.
Physician Agency and Competition: Evi-
dence from a Major Change to Medicare 
Chemotherapy Reimbursement Policy

We investigate the role of physician agency and 
competition in determining health care supply 
and patient outcomes. A 2005 change to Medi-
care fees had a large, negative impact on physi-
cian profit margins for providing chemotherapy 
treatment. In response to these cuts, physicians 
increased their provision of chemotherapy and 
changed the mix of chemotherapy drugs they ad-
ministered. The increase in treatment improved 
patient survival. These changes were larger in 
states that experienced larger decreases in physi-
cian profit margins. Finally while physician re-
sponse was larger in more competitive markets, 
survival improvements were larger in less com-
petitive markets. 

WP 19287
Christopher J. Ruhm
Recessions, Healthy No More?

Using data from multiple sources, over the 

1976-–2009 period, I show that total mortality 
has shifted over time from strongly procyclical 
to being essentially unrelated to macroeconomic 
conditions. The relationship also shows some 
instability over time and is likely to be poorly 
measured when using short (less than 15 or 20 
year) analysis periods. The secular change in the 
association between macroeconomic conditions 
and overall mortality primarily reflects trends in 
effects for specific causes of death, rather than 
changes in the composition of total mortal-
ity across causes. Deaths due to cardiovascular 
disease and transport accidents continue to be 
procyclical (although possibly less so than in the 
past), whereas strong countercyclical patterns 
of cancer fatalities and some external sources of 
death (particularly those due to accidental poi-
soning) have emerged over time. The changing 
effect of macroeconomic conditions on cancer 
deaths may partially reflect the increasing pro-
tective influence of financial resources, perhaps 
because these can be used to obtain sophisticated 
(and expensive) treatments that have become 
available in recent years. That observed for acci-
dental poisoning probably has occurred because 
declines in mental health during economic 
downturns are increasingly associated with the 
use of prescribed or illicitly obtained medications 
that carry risks of fatal overdoses. 

WP 19335
David E. Bloom, Elizabeth T. Cafiero, 
Mark E. McGovern, Klaus Prettner, 
Anderson Stanciole, Jonathan Weiss, 
Samuel Bakkila, Larry Rosenberg
The Economic Impact of Non-Com-
municable Disease in China and India: 
Estimates, Projections, and Comparisons

This paper provides estimates of the economic 
impact of non-communicable diseases (NCDs) 
in China and India for the period 2012–2030. 
Our estimates are derived using WHO’s EPIC 
model of economic growth, which focuses on 
the negative effects of NCDs on labor supply 
and capital accumulation. We present results 
for the five main NCDs (cardiovascular disease, 
cancer, chronic respiratory disease, diabetes, and 
mental health). Our undiscounted estimates in-
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dicate that the cost of the five main NCDs will total 
USD 27.8 trillion for China and USD 6.2 trillion 
for India (in 2010 USD). For both countries, the 
most costly domains are cardiovascular disease and 
mental health, followed by respiratory disease. Our 
analyses also reveal that the costs are much larger in 
China than in India mainly because of China’s high-
er income and older population. Rough calculations 
also indicate that WHO’s Best Buys for addressing 
the challenge of NCDs are highly cost-beneficial. 

WP 19373
Benjamin Handel, Jonathan T. Kolstad
Health Insurance for “Humans”: Informa-
tion Frictions, Plan Choice, and Con-
sumer Welfare

Traditional models of insurance choice are predi-
cated on fully informed and rational consumers 
protecting themselves from exposure to financial 
risk. In practice, choosing an insurance plan from 
a set of complex non-linear contracts is a compli-
cated decision often made without full informa-
tion on several potentially important dimensions. 
In this paper we combine new administrative data 
on health plan choices and claims with unique 
survey data on consumer information and other 
typically unobserved preference factors in order 
to separately identify risk preferences, information 
frictions, and perceived plan hassle costs. The ad-
ministrative and survey data are linked at the indi-
vidual level, allowing in-depth investigations of the 
links between these micro- foundations in both 
descriptive and choice-model based analyses. We 
find that consumers lack information on many im-
portant dimensions that they are typically assumed 
to understand, perceive high plan hassle costs, and 
make choices that depend on these frictions. More-
over, in the context of an expected utility model, 
including the additional frictions that we measure 
has direct implications for risk preference estimates, 
which are typically assumed to be the only source 

of persistent unobserved preference heterogene-
ity in such models. In our setting, we show that 
incorporating measures of these frictions leads to 
meaningful reductions in estimated consumer risk 
aversion. This result has both positive and norma-
tive implications since risk aversion generally has 
different welfare implications than information 
frictions. We assess the welfare impact of a coun-
terfactual menu design and find that the welfare 
loss from risk exposure when additional frictions 
are not taken into account is more than double 
that when they are, illustrating the potential impor-
tance of our analysis for policy decisions. 
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The Response of Drug Expenditures to 
Non-Linear Contract Design: Evidence 
from Medicare Part D

We study the demand response to non-linear 
price schedules using data on insurance contracts 
and prescription drug purchases in Medicare Part 
D. Consistent with a static response of drug use 
to price, we document bunching of annual drug 
spending as individuals enter the famous “donut 
hole,” where insurance becomes discontinuously 
much less generous on the margin. Consistent 
with a dynamic response to price, we document 
a response of drug use to the future out-of-pocket 
price by using variation in beneficiary birth month 
which generates variation in contract duration dur-
ing the first year of eligibility. Motivated by these 
two facts, we develop and estimate a dynamic 
model of drug use during the coverage year that 
allows us to quantify and explore the effects of al-
ternative contract designs on drug expenditures. 
For example, our estimates suggest that “filling” 
the donut hole, as required under the Affordable 
Care Act, will increase annual drug spending by 
$180 per beneficiary, or about 10%. Moreover, 

almost half of this increase is “anticipatory,” com-
ing from beneficiaries whose spending prior to the 
policy change would leave them short of reaching 
the donut hole. We also describe the nature of the 
utilization response and its heterogeneity across in-
dividuals and types of drugs. 
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Do Fixed Patent Terms Distort Innova-
tion? Evidence from Cancer Clinical Trials

Patents award innovators a fixed period of mar-
ket exclusivity, e.g., 20 years in the United States. 
Yet, since in many industries firms file patents at 
the time of discovery (“invention”) rather than first 
sale (“commercialization”), effective patent terms 
vary: inventions that commercialize at the time of 
invention receive a full patent term, whereas inven-
tions that have a long time lag between invention 
and commercialization receive substantially re-
duced — or in extreme cases, zero — effective pat-
ent terms. We present a simple model formalizing 
how this variation may distort research and devel-
opment (R&D). We then explore this distortion 
empirically in the context of cancer R&D, where 
clinical trials are shorter — and hence, effective pat-
ent terms longer — for drugs targeting late-stage 
cancer patients, relative to drugs targeting early-
stage cancer patients or cancer prevention. Using 
a newly constructed data set on cancer clinical trial 
investments, we provide several sources of evidence 
consistent with fixed patent terms distorting can-
cer R&D. Back-of-the-envelope calculations sug-
gest that the number of life-years at stake is large. 
We discuss three specific policy levers that could 
eliminate this distortion — patent design, targeted 
R&D subsidies, and surrogate (non-mortality) 
clinical trial endpoints — and provide empirical 
evidence that surrogate endpoints can be effective 
in practice. 


