
QUICK TIPS 
(--THIS SECTION DOES NOT PRINT--) 

 
This PowerPoint template requires basic 
PowerPoint (version 2007 or newer) skills. Below 
is a list of commonly asked questions specific to 
this template.  
If you are using an older version of PowerPoint 
some template features may not work properly. 
 

Template FAQs 
 

Verifying the quality of your graphics 
Go to the VIEW menu and click on ZOOM to set 
your preferred magnification. This template is at 
100% the size of the final poster. All text and 
graphics will be printed at 100% their size. To see 
what your poster will look like when printed, set 
the zoom to 100% and evaluate the quality of all 
your graphics before you submit your poster for 
printing. 
 
 
Modifying the layout 
This template was specifically designed for a 
48x36 tri-fold presentation. Its layout should not 
be changed or it may not fit on a standard board. 
It has a one foot column on the left, a 2 foot 
column in the middle and a 1 foot column on the 
right. 
The columns in the provided layout are fixed and 
cannot be moved but advanced users can modify 
any layout by going to VIEW and then SLIDE 
MASTER. 
 
 
Importing text and graphics from external 
sources 
TEXT: Paste or type your text into a pre-existing 
placeholder or drag in a new placeholder from 
the left side of the template. Move it anywhere 
as needed. 
 
PHOTOS: Drag in a picture placeholder, size it 
first, click in it and insert a photo from the 
menu. 
 
TABLES: You can copy and paste a table from an 
external document onto this poster template. To 
adjust the way the text fits within the cells of a 
table that has been pasted, right-click on the 
table, click FORMAT SHAPE  then click on TEXT 
BOX and change the INTERNAL MARGIN values to 
0.25. 
 
 
Modifying the color scheme 
To change the color scheme of this template go 
to the DESIGN menu and click on COLORS. You 
can choose from the provided color combinations 
or create your own. 
 
 

 
 

 

QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT PRINT--) 

 
This PowerPoint 2007 template produces a 
36”x48” tri-fold presentation  poster. You can use 
it to create your research poster and save 
valuable time placing titles, subtitles, text, and 
graphics.  
 
We provide a series of online tutorials that will 
guide you through the poster design process and 
answer your poster production questions.  
 
To view our template tutorials, go online to 
PosterPresentations.com and click on HELP 
DESK. 
 
When you are ready to  print your poster, go 
online to PosterPresentations.com. 
 
Need Assistance? Call  us at 1.866.649.3004 
 

Object Placeholders 
 

Using the placeholders 
To add text, click inside a placeholder on the 
poster and type or paste your text.  To move a 
placeholder, click it once (to select it).  Place 
your cursor on its frame, and your cursor will 
change to this symbol     Click once and drag it to 
a new location where you can resize it.  
 
Section Header placeholder 
Click and drag this preformatted section header 
placeholder to the poster area to add another 
section header. Use section headers to separate 
topics or concepts within your presentation.  
 
 
 
Text placeholder 
Move this preformatted text placeholder to the 
poster to add a new body of text. 
 
 
 
 
Picture placeholder 
Move this graphic placeholder onto your poster, 
size it first, and then click it to add a picture to 
the poster. 
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Regulation of medical products is a public health and safety 
issue with substantial economic implications. This project 
presents the first empirical model of approval regulation for 
new medical devices. Using a unique dataset of all high-risk 
device approvals since 1970, I explore the evolution of the 
FDA’s high-risk device regulatory process as well as differences 
across specialty areas and disease groups. I document several 
new facts about the regulation of high-risk medical devices: 
For novel devices, approval times have mostly decreased over 
recent decades. However, I identify substantial heterogeneity 
across regulatory categories. For example, while average 
review times have fallen for novel cardiovascular devices over 
the past two decades, they have increased for new 
radiological devices. Next, I develop an empirical model that 
predicts approval times for devices in different product 
categories and in different years. I use this model to show that 
approval times are decreasing in market entry order. That is, 
the earliest entrants in a product category can expect 
significantly longer review times than “me too” market 
entrants. This entry order gradient is precisely the opposite of 
what has been documented in the market for new 
pharmaceuticals. As such, the burden of significantly longer 
regulatory times poses relative disincentives for medical 
device innovators to pursue novel innovation vs. follow-on 
innovation.  

Abstract	  

Mo4va4on	  and	  Objec4ves	  

The FDA’s Center for Devices and Radiological 
Health approves and regulates medical devices: 

The	  Regulatory	  Process	  and	  Data	  

Review times for new high-risk devices have 
mostly decreased over recent decades: 

Facts	  about	  Review	  Times	  and	  Incen4ves	  for	  Innova4on	  

Empirical	  Model	  
I build an empirical model of entry order and approval 
regulation and show that the most innovative medical devices 
experience far longer approval times than follow-on 
innovations: 

Conclusions	  
•  I document several facts about patterns of new product 

entry and approval times in the market for new high-risk 
medical devices. 

•  An economic model of entry order under uncertainty leads 
to the hypothesis that there may be first mover 
disadvantages in entering a new medical device product 
market.  

•  I find empirical evidence for this hypothesis by analyzing a 
unique data set of high-risk medical device approvals in the 
United States.  

•  Even my most conservative estimates indicate that the first 
device in a product category spends nearly six additional 
months getting approved than follow-on devices.  

•  This suggests that medical device innovators are often 
incentivized to create follow-on products, rather than 
totally novel new devices. 

Contact	  Informa4on	   
Ariel Dora Stern 

c/o PhD Student Mailboxes 
79 JFK Street 

Cambridge, MA 02140 
 

http://scholar.harvard.edu/stern 
arieldorastern@fas.harvard.edu 

Background: 
•  US market for medical devices is over $100 billion annually 

and growing 
•  In the US, disproportionate spending in the Medicare 

population, where incentives for use and technology 
adoption are major drivers of health care spending growth 

•  Innovators and manufacturers frustrated with long U.S. 
review times: regulatory process is seen as slow, risk-averse, 
and expensive 

 
Project Aims: 
•  Document heterogeneities in review times across the CDRH’s 

(specialty-specific) device review committees  
•  Perform first study of the relationship between market entry 

strategy/entry order on review in a medical device setting  
•  In a pharmaceutical setting, first drug in a therapeutic 

category faces shorter review times; results preview: in 
device setting, the opposite  
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Bringing	  High-‐Risk	  Medical	  Devices	  to	  Market:	  Approval	  Times,	  Panel	  Heterogeneity	  and	  Entry	  Order	  

CENTERS	  

CDRH	  
(Devices)	  

CDER	  
(Drugs)	  

Many	  
others…	  

Several	  Subject	  Area	  Panels	  

Devices are categorized by the risk they pose to users: 
 
①  Class I: simplest and subject to least oversight and regulation 

(stethoscopes, tongue depressors)  
②  Class II: intermediate risk, reviewed using so-called 510(k) premarket 

notification process (contact lens solutions, hearing aids)  
③  Class III: devices of the highest risk, which support or sustain human life 

and/or are implantable; subjected to the strictest of testing standards 
(pacemakers, stents, heart valves, silicone breast implants)  

⇒ premarket approval (PMA) process  

This project focuses on the approval regulation of Class III devices: Class III 
devices include a number of implantable life-sustaining devices, as well as 
radiation-emitting devices such as large scanners. 
 
 

•  I use a unique data set of all new high-risk medical device approvals by 
the FDA (> 4 decades of historical data)  

•  Data include application dates, approval dates, applicant firm, product 
codes (i.e. type of device), the committee reviewing the product as 
well as information about whether the product is a new device or a 
modification of an existing product 

 
 

But this trend masks significant heterogeneity 
across different categories of products: 

Understanding Review Times

Fact 3: CDRH averages mask significant heterogeneity
across review panels
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In the Pharmaceutical Industry, empirical research has documented first 
mover advantage for new drugs in a therapeutic category, but for 
devices, the regulatory statute is quite different:  
•  Drugs: rigorous, data requirements are substantial and long-standing 
•  Devices: less established data requirements, significantly more 

regulatory uncertainty 

Uncertainty about FDA data requirements for a new type of device 
leads to first mover disadvantage in an economic model of 
competitive strategy under uncertainty: 
 
Two primary late mover advantages in market for medical devices:  
①  Ability to free ride on first-mover investments (here, establishment 

of data requirements) 
②  Resolution of technological and market uncertainty  
 

Review Times and Entry Order

First entrant and approval times - new devices

Dependent variable = Additional Months to PMA approval

First Device in Category 11.2*** 7.1*** 6.0*** 5.9**
Advisory Committee FEs x x x x
Product Code FEs x x x x
Year FEs x x x
Applicant FEs x x
Decision Code FEs x
N 494 494 494 494
R2 0.5175 0.5966 0.6502 0.6510
* p<0.05, ** p<0.01, *** p<0.001
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