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Thank you for the opportunity to provide comments for your consideration 
as you respond to the charge from EPA on the proposed regulation on 
Strengthening Transparency in Regulatory Science.   
 
I am Roy Gamse. I worked for EPA for 10 years during the Nixon, Ford, 
Carter, and Reagan Administrations. I was Deputy Assistant Administrator, 
Deputy Associate Administrator, and Acting Assistant Administrator from 
1977 to 1981, which included responsibility for the regulation development 
process and for economic and statistical analysis at EPA. 
 
SUMMARY 
 

1. This proposal has been justified on the false premise that identities of 
individuals in health research studies can be reliably masked to protect 
their privacy as required by law.  They cannot be.  Hence, this proposal  
would result in many relevant studies being disallowed, including 
many that provide the basis for current EPA standards that must be 
reviewed under applicable legislation.   

2. If this is such a good idea, why is it proposed just for EPA rather than 
as legislation or regulation applying to all health-regulating agencies? 
Imagine that research used for FDA drug approvals had to pass the 
same requirements.  FDA drug approvals would grind to a halt, just as 
would EPA health-protective regulations. 

3. The single most relevant document for the SAB to consider in 
responding to the EPA charge is the Comments of the International 
Society for Environmental Epidemiology on EPA’s proposed rule on 
Strengthening Transparency in Regulatory Science. Since the ISEE 
submitted it previously to EPA, but the SAB members have not seen it, 
I am attaching it to this submission. SAB members must read this 
document. The ISEE recommends that EPA withdraw the proposal in 



part because the “masking” of personal identities cannot be reliably 
done and still allow reanalysis of the research. 

 
DISCUSSION 
 
Your review of this proposed regulation is critical because, if adopted, it runs 
the risk of sidetracking EPA’s development of health-protective regulations. 
If this self-regulation were in place throughout EPA’s history in combination 
with today’s advanced techniques for “big data” analysis, many of EPA’s vital 
current health protective regulations could not have been adopted.  If it 
were required for all EPA regulations in the future, many regulations needed 
to protect health could not be promulgated, which would be a tragedy, 
negatively affecting the health and longevity of many in the US.  Most 
critical, health-based regulations which are required by legislation to 
undergo periodic review (e.g., Clean Air Act ambient air quality regulations) 
could be decimated as the studies used as a basis for setting them in the 
past would be rejected under this rule. 
 
As the record shows and will show, privacy considerations would disallow 
the use of much data that provide the basis for EPA’s health-protective 
regulations.  That is especially the case for epidemiological studies which 
track or measure the health of groups of individuals with different levels of 
exposure to pollutants, such as the studies used as the basis for EPA’s 
ambient air quality standards and hazardous pollution standards.   
 
Some people will tell you that masking personal information can be done to 
hide the identity of individuals.  That is nice in theory, and it may have been 
more practical in the 1970s and 80s when EPA regulation of health 
impacting pollution was in its early stages. But you should learn, if you have 
not already, that recent techniques of data manipulation in the era of “big 
data” analysis will now allow specific identification of many individuals who 
are participants in studies that provide the basis of EPA regulation. 
 
I direct your attention first to Dr. Joel Schwartz’s article in the New England 
Journal of Medicine entitled “ ‘Transparency’ as Mask?  The EPA’s Proposed 



Rule on Scientific Data,” published August 29, 2018 
[https://www.nejm.org/doi/full/10.1056/NEJMp1807751].   
Dr. Schwartz, Professor at Environmental Epidemiology at the Harvard 
School of Public Health and a MacArthur Foundation “genius award” winner, 
spells out with examples how individuals can be identified even after 
deleting their names and other identifying information, unless so much 
information is deleted that the research results cannot be verified. 
 
Besides his technical explanations of how analysis can reveal identities of 
people who have a right to anonymity, Dr. Schwartz cites a few examples of 
how current analytic techniques can defeat efforts to hide individual 
identities: 
 

• How addresses of victims of Hurricane Katrina were identified without 
published information on names or addresses. [Curtis, Mills, Leitner, 
Spatial confidentiality and GIS: re-engineering mortality locations from 
published maps about Hurricane Katrina, International Journal of 
Health Geographics, October 10, 2006; [https://ij-
healthgeographics.biomedcentral.com/articles/10.1186/1476-072X-5-
44] 

• A National Academy of Sciences experiment that showed 
confidentiality could not be preserved even after all participant 
information not required to allow scientists to replicate a study’s 
findings were deleted. [National Research Council, Access to research 
data in the 21st century: an ongoing dialogue among interested 
parties, National Academy Press, 2002; 
https://www.nap.edu/catalog/10302/access-to-research-data-in-the-
21st-century-an-ongoing] 

• An environmental health study in California using data considered 
under HIPAA to be sufficiently de-identified to be made public, yet 
more than 25% of participants were correctly identified. [Sweeney, 
Perovich, Boronow et al, Re-identification risks in HIPAA safe harbor 
data: a study of data from one environmental health study, 
Technology Science, August 28, 2017; 
https://techscience.org/a/2017082801/] 



• A Canadian Community Health Survey in which most people could be
identified from relevant facts excluding names and other key identifiers
[Pinault, Tjepkema, Crouse, et al, Risk estimates of mortality attributed to
low concentrations of ambient fine particulate matter in the Canadian
community health survey cohort, Environmental Health, 2016;
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4750218/]

Since drafting these comments, I have discovered an even more vital document: 
“Comments of the International Society for Environmental Epidemiology on EOAs 
proposed rule on Strengthening Transparency in Regulatory Science.” 
[http://www.youreventinfo.org/ISEE/Documents/ISEE_Comments_on_EPA-HQ-
OA-2018-0259-0001FINAL_ISEE_submitted.pdf].   These comments were 
submitted to EPA but not to the Science Advisory Board, so I am forwarding them 
here for the convenience of the SAB members, including the newer ones.  The 
ISEE members are the true experts in the field of environmental epidemiology 
including whether and how identities of research subjects can be protected. They 
conclude (see especially Section 3 [pages 7 – 11] that modern data science can 
now overcome efforts to redact personal data and still allow the research to be 
re-analyzed. They also have very critical comments on EPA’s dose-response 
analysis proposal in Section 4. The ISEE conclusion: “We urge EPA to withdraw 
the proposal.” 

I urge the SAB members to read the ISEE submission. If you are not persuaded 
by the ISEE document itself, I urge you to hold a follow-on review directly with 
expert members of the ISEE (who cannot participate in this session due to a 
directly conflicting international meeting overseas). 

The examples described by Dr. Schwartz, and others included in the ISEE 
comments, show that masking doesn’t adequately hide identities of 
research participants.  Even if in some instances it could, the fact that in 
many instances it cannot will have a chilling effect on participation in the 
studies that are needed as a basis for EPA regulations.  Ask yourself, would 
you allow your 8-year-old to be a participant in a study of the effects of lead 
exposure on children’s intelligence if there was a not insignificant probability 
that her identity could be unmasked despite the efforts to protect it? Of 
course not. So fielding usable studies would be increasingly difficult. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4750218/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4750218/


The result is that this seemingly well-intentioned proposal will either stifle 
the research needed by EPA or prevent its use by EPA. One suspects that 
presumably well-meaning EPA leaders have been misled or fooled by 
proponents of this disastrous proposal.  

Dr. Schwartz states “ ‘the gold standard’ of science is not reanalysis, but 
replication,” a view echoed by the ISEE. The SAB should redirect EPA’s focus 
in that direction. 
********** 
There is one more issue to be confronted in this consideration.  Why is this 
self-regulation being proposed just for EPA and not for all agencies 
involved in health-protective regulation?  There is no reason whatsoever 
that the same logic would not apply to regulations promulgated by the 
Occupational Safety and Health Administration, the Consumer Product 
Safety Commission, the National Highway Traffic Safety Administration, the 
Food and Drug Administration, and others.  Why would EPA be regulated in 
this manner and not any other regulatory agency? Shouldn’t this be a matter 
of legislation or regulation applying to every regulatory agency?  

Simple answer: the effects of this regulatory proposal would cut both ways.  
Imagine the Food and Drug Administration being forbidden to approve new 
drugs unless the research justifying their use were subject to these same 
regulatory prohibitions. The privacy protections imagined in this proposal 
would not protect patient identities any more than they would subjects of 
research considered by EPA.  Drug approvals would likely grind to a halt.  As 
would EPA regulations for air quality standards, hazardous materials 
exposures, pesticides exposures, drinking water concentrations, etc.  

This proposed self-regulation would make no sense for the FDA and it makes 
no sense for EPA.  Your answer to EPA should be that there is no way to 
provide certainty that privacy protections would not be violated, so 
approving this approach would eliminate the best use of research to 
underlie EPA regulation. It should be rejected. 

Signed:  Roy N. Gamse 
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Comments of the International Society for Environmental Epidemiology on EPA’s 

proposed rule on Strengthening Transparency in Regulatory Science (EPA-HQ-OA-

2018-0259-0001) 
 

The International Society for Environmental Epidemiology (ISEE) is the society that represents 

researchers who study environmental causes of ill health, including ambient air pollutants subject to the 

National Ambient Air Quality Standards (NAAQS) promulgated by EPA, as well as its standards for 

heavy metals, pesticides, drinking water, and other environmental contaminants. As such our members 

have supplied a substantial part of the research that is the basis of those standards. We write in strong 

opposition to the proposed changes in which studies are to be considered in setting such standards. 

ISEE thinks that the proposed rule would deprive policy makers of the real-world epidemiologic 

evidence, based on real exposures of real people, that has been and will continue to be vital for future 

revisions of the NAAQS, drinking water standard, pesticide standards, and other health based standards 

based on a false understanding of transparency and replication in science. This is direct contradiction to 

requirements of the Clean Air Act, for example, to consider the best available science, and would create 

an approach to the use of scientific evidence on the adverse health effects of air pollution by EPA that 

would be at odds with the World Health Organization, the Royal Society for Medicine, and other 

national review bodies. It would also put EPA in direct opposition to the standards for considering 

evidence of health effects of smoking, high cholesterol, etc. by the Centers for Disease Control, of the 

studies considered for issuing guidelines generated by the National Institutes of Health, and of the Food 

and Drug Administration reliance on non-publically available studies to approve drugs for use by 

people.  

The ostensible purpose of this rule is to provide “transparency” via internet access to underlying 

individual data, but there is no value per se in having individual data on the internet if this results in the 

exclusion of the vast majority of available human data. Most individual human data are excluded by data 

privacy laws in the US and other parts of the world from being made public in the manner proposed. 

Meanwhile, other currently available methods make much of this data available to researchers willing to 

sign data use agreements precluding them as well from making individual data public. ISEE strongly 

supports these efforts to make research transparent and works to encourage the broad critical discussion 

Beate Ritz., M.D., Ph.D., President 

Manolis Kogevinas, M.D., Ph.D., Past President 

Sara Adar, Sc.D, Secretary-Treasurer 
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of scientific results.  In our view the real purpose of assuring “transparency” should be to provide 

assurance that the science that EPA relies on to set standards is valid. To that end, EPA already has in 

place a detailed review process, that, together with the information already made public about the data 

and methods used in each study, allows EPA and its external science advisory committees, to reach that 

judgment. It has been argued that public data would allow reanalysis of data to ensure conclusions of the 

studies EPA relies on are valid. We agree that reanalysis has a role to play and we cite several examples 

below where re-analyses of key studies have been conducted without compromising the privacy of 

research participants in the fashion currently being proposed. However, although data reanalysis has a 

role to play, ultimately, the key determination of the consistency of scientific evidence comes from 

replication, not reanalysis. Replication is not the re-analysis of previously published studies. It occurs 

when other researchers, independently conduct similar research on different populations in different 

locations, and come to similar conclusions. Science reaches consensus when competing hypotheses have 

been tested in multiple independent replications with broadly consistent results, not when one data set 

has been reanalyzed many times.   

We oppose this proposal because: 

1. Data privacy laws prevent information from studies involving humans from being made public in 

the manner proposed. As a result EPA will exclude, for example, all of the epidemiology studies 

linking air pollution to serious outcomes such as death, heart attacks, and strokes, disinfection 

byproducts to birth outcomes, toxic exposure to cognitive function, etc. from their rulemaking. 

Moreover, much of this data is already available to other researchers, just not in the approach EPA 

has proposed.  

2. The essential data, study protocols, recruitment criteria, measurement techniques, and statistical 

modeling methods needed to evaluate the quality of the evidence have all been made publically 

available, and peer reviewed. The existing EPA review process provides ample opportunity for 

people to challenge these studies if, based on those data, they find them wanting.  

3. The arguments that data can be redacted to be non-identifiable are belied by modern data science 

showing how easy it is to identify people with even more limited information than would be 

required to be made public. 

4. The language on what types of dose response studies should be considered is both very specific 

and narrow, and would exclude many informative and valid approaches used in the scientific 

literature.  



  

5. The ostensible benefits of this proposed rule cannot justify the exclusion of the most relevant 

science from consideration in setting NAAQS, safe drinking water standards, pesticide standards, 

and other health protective standards.  

 

We address these points in turn.  

1. Data Privacy Laws Prohibit making public the data EPA proposes to make public. 

Research on the health effects of environmental exposures in people, by its very nature, includes 

sensitive information on the medical, physical, physiological, genetic, mental, economic, cultural or 

social identity of that natural person. As such, requirements under the Health Insurance Portability and 

Accountability Act (HIPAA) and the National Death Index place restrictions on sharing these data. 

Similarly, Institutional Review Boards that must review all proposed research by universities and other 

government funded research organizations require the protection of data from study participants. Even 

investigators who have obtained death or birth certificate information from state departments of health, 

or hospital admissions data from Medicare, all sign Data Use Agreements prohibiting them from making 

public anything other than aggregate data summarizing statistics from large numbers of people. These 

requirements clearly prevent the investigators from complying with EPA’s rule, and hence excludes 

their research. And yet, in some cases such as with the National Death Index and the Medicare data, 

these are publically available data. Other researchers can, and have applied to the same organizations to 

obtain their own copies of the data, after signing their own Data Use Agreements.  

European and Canadian privacy laws also reject the idea that personal information from participants in 

research studies could ever be made public. Indeed, Europe has just tightened its data privacy laws with 

the General Data Protection Regulation. That regulation limits movement of private data outside of the 

EU, which would prohibit the type of data access EPA proposes. It defines private data to included 

medical, physical, physiological, genetic, mental, economic, cultural or social identity of that natural 

person and it states that the data controller must “demonstrate that the data subject has consented to 

processing of his or her personal data.”(article 7).  If the data were made public, even (if possible) in 

unidentifiable ways, the data controller could still not demonstrate that it was only being used for the 

purposes, and by the people to which the participant in the study consented.  

As an example of the highly confidential personal information included in these types of studies, 

consider the Canadian Community Health Survey Cohort, which followed a cohort of 300,000 people 

and looked at the association of PM2.5 with mortality1. The participants were linked to their tax records 

to obtain individual level information on income, which was used as a variable in the analysis. The data 



  

includes individual education, marital status, age, sex, immigrant status, minority status, weight, 

smoking, diet, alcohol consumption, and neighborhood level census data. Because of the highly 

confidential nature of the data, even the investigators did not have the data. They performed their 

analyses on the computers at Statistics Canada, where the data resides. Yet this study is a critical study 

for EPA to consider as it reviews the adequacy of its current 12 µg/m3 PM2.5 standard, because 

essentially all of the participants lived in locations below that standard (the 95th percentile of exposure 

was 11.3 µg/m3). The Canadian Statistics Act prevents these data from being made public, yet how can 

EPA set standards based on the best available science without considering it? 

Or consider the recent study of the Medicare cohort by Di and coworkers2. One key result came from a 

restricted analysis including only people residing in U.S. ZIP Codes with annual PM2.5 concentration 

below the 12 µg/m3 NAAQS. That analysis included 247,682,367 person-years of follow-up and 

11,908,888 deaths. They found a 1.36% (95% Confidence Interval (CI) 1.31%, 1.41%) increase in 

mortality rate per 1 µg/m3 increase in PM2.5 below 12 µg/m3. Yet their Data Use Agreement with 

Medicare prohibits them from providing these data to anyone. How can EPA set a standard based on the 

best available science when such a huge study, with hundreds of millions of observations in the range 

relevant for determining the adequacy of the standard is excluded from consideration? Particularly when 

anyone else can apply to the Centers for Medicare and Medicaid Services for access to the data?  

Or consider the ESCAPE study3. This study combined 22 cohorts across Europe, estimated address 

specific concentrations of multiple air pollutants for each participant, and examined the association of 

air pollution with mortality in these participants. European data privacy laws would certainly prevent the 

data from these people being made public as EPA proposes requiring before considering the results in 

setting standards for air pollution.  

National laws prevent the kind of publication of data EPA proposes and these privacy protections are not 

baseless. Indeed the U.S. National Academy of Sciences, in their report Improving Access to and 

Confidentiality of Research Data: Report of a Workshop, stated “Since unrestricted access can cause 

harm to individuals and also conflicts directly with respect for individual autonomy, it is not an 

appropriate policy4.” 

 

2. The key information about these studies is already publically available.  

A. The EPA proposal is not necessary to assure people that the studies have been reasonably conducted 

because the study protocols, recruitment criteria, measurement techniques, and statistical modeling 



  

methods including lists of the adjustment variables have all been made publically available, and peer 

reviewed. Tables of descriptive statistics are also already public. Moreover, the peer review process of 

journals means that a group of experts unrelated to the study have already commented on, and requested 

changes in, methods that they find wanting.  

For example, the ESCAPE study consisted of 22 cohorts for which the methodology was well 

documented in papers describing how the recruitment was done, who was eligible to be recruited, who 

was not eligible to be recruited, how many people were recruited, where the recruitment was done, what 

kind of data were collected on the people, including medical data and data on risk factors for disease, 

and they have all produced detailed summary statistics of those data, and their correlations. Separate 

papers describe in detail how the land use regression models that produced the exposure were fit, what 

the protocol was for collecting monitoring data, locating the monitors, what land use variables were used 

and where they were obtained from etc. The statistical methods for fitting the land use regressions, and 

what variables were used were similarly described in detail.  The papers that matched these two sets of 

data to examine the association of air pollution with health also described which data were used, how 

they were used, and what statistical models were fit. This is a completely transparent process, without 

the need for privacy violations. The same is true for the other cohort studies that EPA has relied on. 

They are perfectly transparent as to the nature of the population studied, how the recruitment was done, 

what data was collected on the individuals, and how the analysis was done.  

Moreover, the scientific community has already adopted several protocols and guidelines specifically 

designed to improve reporting and evaluation of studies and improve the quality and transparency of the 

interpretation of findings. These protocols and guidelines, such as CONSORT1, ARRIVE2 and 

STROBE3, do not require public access to all study data but still improve the scientific basis of 

evaluating studies. 

B. The EPA Science Advisory Board review process already provides assessment of the adequacy of the 

approaches taken in the studies considered in setting a standard. For example, consider the setting of air 

quality standards. The process involves a summary of the science by the EPA in the Integrated Science 

Assessment (ISA), which is reviewed by experts, and then provided to the external EPA Clean Air 

Science Advisory Committee (CASAC) for review. If, based on how the analysis was done, what 

confounders were controlled for, or other criteria, the reviewers of the ISA, members of CASAC, or the 

general public find a study wanting, they are free to raise that issue in public comments to EPA on the 

draft ISA, which EPA is required to respond to substantively. Subsequently they can again provide 

comments to CASAC when it reviews the draft ISA. This has happened routinely in the past, where 



  

many comments on the adequacy of individual studies, on possible flaws in measurement techniques or 

analytical methods have been raised and debated in past NAAQS reviews under the current review 

process for setting the NAAQS. There is no need to exclude most human studies to achieve a goal that is 

already being met.  

C. The replication process of science also provides protections against inappropriate methods or other 

study protocols. This is because dozens of studies have been done, in different ways, by different teams 

of investigators. For example, to examine the risk of mortality from ambient air pollution the ESCAPE 

study used a standard Cox Proportionate Hazard Model; the American Cancer Society (ACS) study, 

with different investigators, has used a modified Cox model with spatially varying effects5; a reanalysis 

of the Six City Study used a Poisson survival analysis with covariate effects allowed to vary every year6; 

an analysis of Massachusetts death data used a relative incidence logistic regression model where deaths 

from causes not related to air pollution served as controls7, etc. This wide variability in statistical 

approaches, along with the transparency in methods and with the expert peer review of CASAC for air 

and other Science Advisory Board committees for pesticides and water (which can instruct EPA to de-

emphasize studies found problematic) means that any reasonable goals of assurance that the standard is 

set based on valid science can be met with the current process.  

It is sometimes argued that the failure to replicate studies is a “crises in science”, and that necessitates 

the EPA proposal. But the EPA proposal will only facilitate reanalysis, and compared to replication, that 

is a thin reed. Reanalysis can determine whether the same data, analyzed in a different manner (which 

may or may not be appropriate) produces similar results. Replication, in contrast, tests whether different 

populations recruited in different ways in different locations, with different data collected on them, or in 

a different manner, and potentially analyzed in a different manner, as in the examples above, produces 

similar results. This is why scientists believe that replication is the key approach to reaching 

conclusions.  

We have already noted that administrative data, such as mortality and Medicare data in the U.S. is 

already publically available, but in ways that protect privacy, unlike the EPA proposal. In addition many 

cohort studies incorporate a process whereby outside investigators can apply to analyze different 

hypotheses in the cohort. Indeed, this is how most of the cohort studies of air pollution and death have 

occurred; with new investigators applying to do additional analyses in cohorts not originally set up to 

examine air pollution. This process, unlike the EPA proposal, maintains privacy for the participants of 

the studies.  



  

Finally, re-analysis of some key studies is something that has already been done, without the damaging 

requirements for public access that EPA has proposed. For example, the Health Effects Institute, a joint 

venture between scientists, government, and industry, funded the reanalysis of two early air pollution 

cohorts by an independent team and found similar results under the supervision of an advisory board that 

included representatives of industry. The data from Needleman’s key 1979 study of lead and IQ8 were 

also reanalyzed by another investigator using different methods to address a number of criticisms, again, 

without making the data public9. Once replication of Needleman’s studies results by many other studies 

that investigated lead cohorts was achieved, the issue of reanalysis, appropriately, faded away.  

 

3. The arguments that data can be redacted to be non-identifiable are belied by modern data 

science 

EPA argues that it would be straightforward to anonymize data so that it can be made public. Most of 

the agencies responsible for the data involved disagree.  For example the center for Medicare and 

Medicaid services, which is part of the same government as EPA, prohibits people who obtain Medicare 

information for research purposes from making anything other than summary information across large 

numbers of people private or public. European privacy laws would clearly prohibit making public the 

data behind the cohort studies that have been done. And there is good reason or their concern. Consider 

the Harvard Six City study. To get good exposure estimates participants were recruited not across the 

cities involved but from one neighborhood in each city. In Boston that neighborhood was Watertown 

with a population of about 35,000. From data obtainable from the MA department of Public Health, the 

average number of deaths per year in Watertown is 208. Applying the average US mortality rate per 

1000 people to the population of Watertown would give very similar results. This is less than one death 

per day. Obviously knowing the date of death alone would uniquely identify most of the participants. 

But even if the data made public were restricted to providing only the year of death (which is required to 

replicate the analysis, or do any reasonable analysis of the effect of air pollution on annual mortality) the 

analysis of such data also requires knowing the age, race, sex, and cause of death of each individual. 

Again with only 200 deaths in a year, it is likely that most people can be identified from knowing those 

facts. After all, that is only 100 deaths per year for each sex, and those deaths occur across a range of at 

least 40 ages at death, and many different causes. Combining this with publically available obituary 

data, or publically available death certificate data, would complete the identification of each person. 

The Medicare cohort which followed over 60 million Medicare participants might seem less susceptible 

to this issue. But consider that exposure was assigned to people by Zip code. From the data provided in 

the paper, the average number of deaths per year in a Zip code was only 23. If one knew the age, race, 



  

and sex, age at entry into Medicare (people who work after 65 often enter at a later age), year of death, 

and Zip code of those people, it would not be difficult to identify them. Since all of that data except the 

Zip code would have to be made public under EPA’s proposal, the question of whether the data are 

sufficiently de-identified becomes how difficult would it be to identify the Zip code of the participants, 

given all the information used in the analysis, which EPA would like to make public? Since everyone in 

a given Zip code was assigned the same exposure and same covariates in the same year, it is easy to 

group observations into Zip codes, even without their identity being known. After this, can they be 

identified? The data that was used in the analysis of the Medicare cohort included region of the country. 

So the matching is already made easier by knowing which of 10 regions each Zip code is in. Then, for 

each Zip code, the annual average of ozone and PM2.5 is part of the analysis data. There is considerable 

variability in both of these variables, and, moreover, there are public maps showing how they vary 

across the US, including in the published paper of Di and coworkers. EPA also has ~1800 monitoring 

sites to provide guidance on what levels prevail where, in what year. Using those, it should be easy to 

assign each Zip code to a sub region that corresponds to that range of PM2.5 and ozone. But over 13 

years, these exposures changed differently over time in different Zip codes, and since annual analyses 

were done in the paper, that data would have to be available under the proposed EPA rules as well. 

Looking at levels and trends can assign the unknown Zip codes to much smaller sub regions. Then 

consider that the analysis controlled for, and therefore under EPA’s proposal, should make public, 

percent of the Zip code that is age 65 or older, is black, is Hispanic, percent of people 65 and older 

living below the poverty level, or not having completed high school, percent of owner occupied housing 

in the Zip code, population density in the Zip code, median house value in the Zip code, percent of 

owner occupied housing in the Zip code, and the annual average temperature in the Zip code. All of 

these data are, of course publically available from the U.S. Census with the Zip codes identified. How 

hard is it then to match?  Consider median housing value. This varies greatly in the US, and even 

between nearby neighborhoods. Restricted to a sub-region, this provides a lot of information on where a 

Zip code could possibly be. So does mean annual temperature, and all of the other variables listed.  The 

analysis data includes additional variables that were controlled for, including county level percent 

smokers and mean body mass index, and percent of people age 65 and over who had hemoglobin A1c 

and LDL cholesterol tested each year, and percent who had an annual checkup, by hospital service area. 

All of this data is publically available with the location identified. How hard would it be to match? 

Indeed, consider the simple calculation that if each of the 15 area level variables were classified as high 

vs low, there would be 32,768 unique combinations in each region which contains only about 3900 Zip 

codes. And of course those variables are continuous, giving many more unique combinations. And this 



  

is without the ozone and PM2.5 concentrations. Given all this information, we believe that most and 

likely all of the individual Zip codes, and hence most of the individuals who died, would be identifiable.  

About a third of the Medicare participants died during follow-up in that study. This would certainly 

violate rules of the Center for Medicare and Medicaid Services for use of their data, as well as general 

prevailing standards of individual privacy.  

 The issue of identifiability of data based on limited public information has been known for some 

time. Famously, Latanya Sweeney as a student at MIT (now at Harvard) identified the personal hospital 

admission record of Massachusetts Governor William Weld based on his date of birth and Zip code, and 

publically available voting registration data that includes names, addresses, and birth dates. The Safe 

Harbor provision of HIPAA offers guidance to researchers by prescribing how to redact data for public 

sharing, which may be what EPA is referring to when it discusses known methods of de-identification. 

Recently, a peer reviewed study examined the identifiability of records from an environmental health 

study in Northern California. Using data considered by HIPAA to be sufficiently de-identified to be 

made public, which involved far fewer variables than would be required to make public in the cohort 

studies, they were able to correctly identify over 25% of the participants10. Another study searched the 

Lexis-Nexis database for stories that mentioned hospitalization, and by matching that with age, race, sex 

and Zip code from a supposedly anonymized hospital admissions data base was able to match 43% of 

the people named in the news stories to their medical records11. Since large numbers of obituaries are 

printed every day, the numbers that could be identified by such a process is even larger. And that is 

before considering the other data available to help matching, such as the variables described above.  

This issue has been well recognized, including by the National Academy of Sciences. In a report on the 

issue they stated “In an experiment to discover whether confidentiality could be preserved while opening 

the data for public review, the study investigators attempted to disguise the identity of the study 

participants. They deleted as many features as possible from the questionnaires, such as the name, the 

state file number, the mother’s maiden name, and the name of the person providing the information. 

However, they needed to retain a minimum set of features if other scientists were to be able to replicate 

the basic findings of the study…They found that even this minimum set of features could allow for 

identification of research participants.12” 

Identification of participants in studies, in addition to possible violations of the law, could have long 

term consequences for future studies. People will be much less likely to agree to participate in long term 

epidemiological studies if they have seen that people in prior studies have been identified. The Centers 

for Medicare and Medicaid Services would likely cut off access to all investigators to their data in the 



  

future. Concern about privacy would not only prevent future research on environmental exposures, but 

also have widespread ramifications for health research in general, since many of the cohort studies of air 

pollution (e.g. Framingham Heart Study, American Cancer Society Study, Nurses Health Study, MESA 

study) were originally funded for other purposes and continue to do important research on 

cardiovascular disease and cancer.  

While we have focused this discussion on air pollution studies, the same issues apply to studies of lead, 

mercury, arsenic, pesticides, PFOA and PFAS, water disinfection byproducts, nitrates in drinking water, 

etc. For most studies publishing the raw data that the EPA seeks in this proposal would violate national 

laws and thus will not happen, forcing EPA to ignore much of the relevant science.  

Although for U.S. based studies, the laws are less clear but publishing identifiable data is generally 

prohibited, and as noted above, most of these studies have enough information on enough variables, 

which is required to analyze the data with proper control for potential confounders, that the data is 

effectively identifiable. This issue of identifiability prevents public access such as that proposed by EPA 

but it does not prevent interested investigators from filing their own requests for data to the Center for 

Medicare and Medicaid Services, or to the public health departments of states for the death or birth 

certificate data, or cancer and birth defect registries that has served as the basis for many environmental 

health studies examining air pollution, water pollution, heavy metals, toxic substances, and pesticides. 

Indeed hundreds of investigators have applied and independently obtained access to these data, and there 

are many publications by different investigators using that data for studies of air and water pollution, 

other than the original investigators. The key is that each has signed their own Data Use Agreement, 

pledging to keep the data secure, and not breach privacy.  

This existing system has worked well, providing the EPA with studies of mortality and hospital 

admissions studies from the same U.S. data by multiple investigating teams, while still maintaining data 

privacy. The publication of similar studies, by other investigating teams, using equivalent data from 

other countries, also provides the EPA with the assurance it needs that the results they rely on have been 

replicated, and by different people using different approaches. For example, Medicare data was first 

used to look at air pollution by one investigator, first working at EPA and then at Harvard13. Then other 

investigators sought the data, and published their own studies14-19. So while these data may not be made 

publically available as EPA proposes, it is available to investigators with the will to apply for access and 

adhere to the data use rules. Similarly, many studies, by many different teams of investigators have used 

mortality data from state mortality or national records to examine the acute effects of air pollution20-59. 

There is no reason to risk revealing identified confidential medical information to accomplish a task that 



  

is already accomplished. Moreover, EPA, or its science advisors have asked investigators to perform 

additional analyses of their cohort studies, or provide additional data, and the authors have generally 

been responsive. So there is no need to risk privacy violations to accomplish this task, either.  

 In summary, data privacy laws in most countries would prevent EPA from considering studies from 

those countries, based on legitimate concerns about both identifiability and consent. In the U.S. it is 

clear that the data EPA would require be made public would allow identification of people in violation 

of privacy standards, and with widespread damage to public health research if it were done. Therefore, 

this proposal would prevent EPA from considering essentially all of the literature relating long term 

exposure to air pollution to mortality, and to most other outcomes, as well as studies that investigated 

pesticides, water pollution etc.  

 

4. The EPA’s proposal in regards to dose-response analysis is inappropriate and not scientifically based 

EPA’s proposal details very specific criteria for judging what types of analyses provide valuable 

information about what concentration or dose-response curves look like, instead of relying on the 

judgment of the scientific community and its own science advisory committees. The proposal states 

“When available, EPA shall give explicit consideration to high quality studies that explore: a broad class 

of parametric dose-response or concentration-response models; a robust set of potential confounding 

variables; nonparametric models that incorporate fewer assumptions; various threshold models across 

the dose or exposure range; and models that investigate factors that might account for spatial 

heterogeneity.” But this ignores studies that sequentially exclude observations with exposures (doses) 

above a certain level, although they can unambiguously demonstrate that an association exists below 

that level, and subject to power limitations, that it does not exist below that level. It also puts an 

inappropriate emphasis on studies looking at broad classes of parametric forms for dose response, which 

is an approach little used in environmental epidemiology, because those parametric forms by their nature 

can force dose-response curves into shapes not indicated by the data. Moreover, giving higher priority to 

a study because it tried a large number of mostly inappropriate parametric forms compared to another 

study that considered a smaller number of well thought out parametric forms creates major multiple 

comparison issues and stands science on its head.  Multiple bad analyses do not make a study more 

reliable. Instead, environmental epidemiology prefers penalized splines and similar non-parametric 

approaches. We know of no epidemiology society that recommends EPA’s approach.  

The emphasis on threshold models is also questionable. A threshold model is a form of a spline, a model 

where for example, the slope of a linear association is allowed to change at a certain point. In a threshold 



  

model, one considers a piecewise linear dose-response, where the slope is assumed to be zero below 

some dose T, and some positive number above T. But that is a very restrictive assumption. Spline 

models are quite common in environmental epidemiology, but rather than, in the example above, forcing 

the slope below T to be zero, they allow the slope to change at T, but allow the slope below T to take on 

any value the data dictates. EPA provides no reason to justify the approach they propose, or for 

constraining the slope to be zero when the data might differ. Moreover, when EPA states that there is 

growing evidence for nonlinear dose-response relationships they imply that science is finding more 

evidence of thresholds. In fact, in human studies the opposite is true. For lead, for example, the 

nonlinearity is a flattening out of the dose-response relationship at the high dose end, not at the low dose 

end. This is true for many other toxins as well, including PM2.5. And there is a clear biological reason—

most of these toxins act on pathways in the human body that produce the diseases of aging. These 

pathways have already had their coping abilities overwhelmed, and hence we age. Therefore, any 

incremental stimulus along these pathways would be expected to produce incremental damage to the 

body. It is for this reason that a National Academy of Sciences committee on risk assessment stated 

“The committee recommends that cancer and non-cancer responses be assumed to be linear as a 

default60.”  

The methods for assessing the shape of a concentration-response relationship is a scientific question, and 

better left to scientists and EPA’s science advisor, without stating preferences with no scientific 

justification given, and no apparent input from either the scientific community or EPA’s own scientific 

advisors. 

 

5. The EPA proposal would not provide any gains on the transparency of science, but instead would 

prevent EPA from setting standards based on the best available science. 

As noted above, essentially all non-U.S. studies would be legally unable to meet EPA’s requirements. 

The Canadian Community Health Study data would remain safe behind protected servers at Statistics 

Canada. While the protocols, methods, and all other information necessary to judge the study are 

available, EPA would nevertheless ignore it. The same for the ESCAPE study, the UK national cohort 

study, the Netherlands National Cohort study, the Danish National Birth Cohort and the Norwegian 

Birth Cohort (both funded by NIH),  etc. Similarly, U.S. cohorts, given a choice between violating their 

promises in the informed consent documents they signed or their Data Use Agreements, or not making 

their data public, will choose the latter. EPA will achieve no greater “transparency”, they will only deny 

themselves the ability to set standards based on the studies that the rest of the world relies on. Indeed, 



  

EPA’s own Science Advisory Board has commented that this proposed rule” could have the effect of 

removing legal, ethical, and peer-reviewed studies of health effects as sources to support the agency’s 

regulatory efforts”. It would also put the EPA at odds with other government agencies, such as the 

Centers for Disease Control, which bases judgements and risks assessments on tobacco smoke on 

epidemiology studies whose individual data is not public in the way EPA proposes.  

The only thing that would ostensibly be gained by EPA’s rule would be, were investigators to comply 

with EPA’s request, the ability for others to re-analyze the same data. As noted above, administrative 

Medicare and mortality data is already available to all investigators who apply and agree to data privacy 

conditions, many cohort studies provide access to outside investigators, and replication of cohort studies 

by other cohort studies provides the same assurance that the results are not due to the nature of the data 

or the analytical approach of one group of investigators.  

The EPA’s attempt to prescribe how scientist should assess the shape of concentration-response 

relationships again seems designed more to tie EPA’s hands and prevent it from considering studies 

most scientists think are relevant, rather than to serve any public health purpose.  

The major scientific issue challenging EPA’s regulations is not the use of human studies that have been 

replicated multiple times. It is that EPA has to base many of its regulations on extrapolation from animal 

studies because human studies, particularly at relevant doses, have not been available. This proposal, by 

announcing that human studies, when done, will likely be ignored, will only exacerbate this problem. 

We urge EPA to withdraw the proposal.  
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